


~~~~in (W) x 10.8 in (0) will fit into most
mobile operations (compact car, airplane, boat, or suitcase)

Affordable.
Priced right to meet your budget as your main HF rig or as a
second rig for mobile/portable operation.

Convenient.
• Unique tuning speed selection for quick and precise QSY,

choice of I KHz, 100 Hz or 10 Hz tuning.
• Electronic dial lock, deactivates tuning knob for lock on,

stay on frequency operation.
• One memory per band, for storage of your favorite

frequency on each band.
• Dual VFO system built in standard at no extra cost.

ate

Full Featured.
• XlJW PEP input-powerful pundt on SSBlCW (40 W 001

ODAM)
• Receiver preamp built-in. VOX built-in
• Noise blanker (selectable time constant) standard
• Large RIT knob for easy mobile operation
• Amateur band coverage I~M including the new

WARCbands
• Speech processor-built-in, standard (no extra cost)
• IF shift slide tuning standard (pass band tuning optional)
• Fully solid state for lower current drain
• Automatic protection circuit for finals under high

SWR conditions
• Digital readout . Receives WWV • Selectable AGC
• Up/ down tuning from optional microphone
• Handheld microphone standard (no extra cost)
• Optional mobile mount available

2112 11Mb Awnut N.E.. BdJewt. WA 980)4
3331 Towerwood Dr., Suite 307, Dalla'i TX 75234



TS·830S

SAVE sUbstantially!
Call now for
your price

NEW! YAESU FT·ONE
HF TRANSCEIVER

• General coverage reeewer. • Diode ring first mixer.
150kHz to 29.999MHz. • Optional 600Hz or 300Hz

• Transmit coyerage: Nine crys tal filters ,
present and proposed bands.

• Variable bandwidth,
• KeybOird freq emry f Ully • l-Fshin .

digitally syntheSiztcl
Main tuning dial or push- • Speech processor.
nuncnscanner in • Digital readout l or Vf O.
10 or 100Hzsteps memory chan..RITotisel.

• Dual VfO·s. • Noise blanker
• full CW break-in. • 240W pep input . SSB.
• Up conversion wllirst • 1t5/220VAC or 13 ,5DC

l-f at 73MHz, operation.

TS·130S

• Standard 2.3kHz tilter
w/space for 3optional
crystal utters, push­
bunon seleded .

• SSB (w/USBILSB). AM .
CWoRTTY.

• True passband luning

KENWOOD

R.L. DRAKE
TR·7/DR·7

TR·2500

FAST SHIPMENT POPULAR ITEMS FROM HUGE STOCKS.
QUANTITY BUYING MEANS TOP DISCOUNTS, BEST PRICES.

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

• Continuous receiyer
CO Yerage.1.5·30MHz

• Transmit coyerage: All
amateur bands. 160 Ihru
10 meters Oplional pro·
gram board lor MARS.
commercial. goyernmenl, • Broadband . full sohd-
lulureham bands state deSign.

• Up· conversion w/l·f of • Rugged. built-In sOlid-
48.05MHz. Hi-level bal· sta te power amplifier.
anced mixer Irent end for
super ior strong signal
handling performance ,

CALL FOR YOUR PRICE

CALL US FIRST! CASH-IN ON
5-STORE BUYING POWER!

FREE PHONE

800
854·6046

9:30AM to 5:30PM
PACIFIC TIME

Monday thru Saturday.
CALIF CUSTOMERS PLEASE

CALL OR VISIT LIS TED STORES

FREE
SHIPMENT

(UPS Brown)
CONTINENTAL

U.S.A.

ANAHEIM, CA 92801
2620 W. La Palma.

(714) 761 -3033 (213) 860-2040
Belweeo D,sneyland & Knoll 5 Be" ~ Farm

BURLINGAME, CA 94010
999 Howard Ave .. (415) 342-5757
5 mlle$ south on 10 1 Irom S F Alfpor l

OAKLAND, CA 94609
2811 Teleg raph Ave _. (415) 451-5757

Hwy 24 Downtown. Le I! 27th oll·ramp

SAN DIEGO, CA 92123
5375 Kearny Villa Roa" (714)560-4900

I-twy 163 & Ciairemoni Mesa Blvd

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

Sa n Ooego Fwy "" V'ClOfy Blvd

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

At A_ UAOOCE ...LPtl...• ....eco· ..........eNO\. . ...." L· ..STAQ..
• ..V TI · llf ..cHER· BEll"'· TH -11'110' !l&w-CALl 800K ' COf
• COLL INS· CUlIlC 'CURt'S • CUSHCR AFt· DA'W~ • O~tONG

• DE NmON · QFlAI\E. O ~ ENG'NEERING • E ''' ~C • HUSTLER
• HY·G~'N· 'CO... · J W " 'LlER · KENWooO· KL" • L~RS E N

• LUN AR • "H~ ' "'J . " 'C'"O · LOG • " ,N, · P,"OOUCTS
, .. ,RAGE · NYE • PALO"~'"',"OllOT',"OHN'SHURE' SWAN
• TELE " TELRE " TEUPQ · TEN·TEC. TR'STAO

"AESU...., ........ __. '

ErD ALPHA

All ALPHA amplifiers are in stock
for fast delivery

CALL FOR SPECIAL PRICES

COLLINS/ROCKWELL
KWM·380

Umited quantity priced lower
than current dealer Wholesale._.­••

Prices are increasing!
PHONE TODAY. SAVE I
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INFO
Antenna Baluns

Model PB '14.95

Beam Balun
$57.50

Model1K
$32.50

1 Kw CW, 3Kw PEP input . 1 :1 or 4 :1

Model2K
$52.50

Matches

Mod.' Ratio 50 ohms te

PB·1 1:1 50 ohms

PB·1 .5 1.5:1 75 ohms

PB-2 2:1 100 ohms

PB-3 3 :1 150 ohms

PB-4 4:1 200 ohms

PB-5 5 :1 250 ohms

PB·6 6:1 300 ohms

PB·7 .5 7.5 :1 375 ohms

PB·9 9 :1 450 ohms

PB·12 12:1 600 ohms

PB·16 16:1 800 ohms

350 watts PEP. 1.7 to 30 MHz. Low cost. High performance. Just
right for transceivers . Specify desired ratio from table below :

Palomar Engineers

2 Kw CW, 6 Kw PEP input. 1:1 or 4:1 2 Kw CW, 6 Kw PEP input. 1:1 or 4 :1

V/S,4 1 := Send lor FREE Catalog

To order, add S3 shlpplngfhandllng. California residents add sa les tax.

Subscription
problem or
question:

To subscribe,
renew or change

an address:

Canada -S27.DOIl yu. only. u .s.
IUIldI . FOI'lign lul1ace mall-S35.0011
Y'" only, u.s fUndi . Foreign al.
mall-se2.00I1 yeal only, U.S. lunda ,

In ,Ilot United Silt.. -.ld PO..,,!IOO'lS:
One v (12 issuesl $25.00
Two V (24 Issues) $38.00
Three V.." (361ssues1 $.53.00

Elsewhere:

Subscription R.t.s

E1mSI,ee1
"-t~h NH03456

Phone: 1103-92"1296

Clrcul.tlon Ollle.s:

Comrtbullol'ls In 1M form 01 manu­
.crIptl ...tllI "'.wlngs and/or ph0to­
g.... .,. UICOOI. and will be con­
8'lleo'ed 100' POM'bIe publle.lliDn. Wa
can _ no '"I)OnSibitity lor Ion
Of damaQe 10 Iofly material. PIN..
...close I "amped, self·addre.sed
enwloc>e wilh each $I,Ibminion. Pay·
"""" lor ,,,. use 01 any un...,llelled
matarlal ....111 be made upon accep­
'Inct. AU contr!butlons sl'loold be ur­
rected to the 13 editorial ollie...
"How to Writ. fot 73" guldallOlII are
Iyall.bla UPOn reqUHl.

Elm 5'._
PM..oorougtl NH 03456

Ptlone: llQ3.92~1138

Edltori.1 Ollie..:
PlneSlreet

Pel\trtlof'ougll NH 03456
Ptlone: 1!03-e24-3873, 924-3874

Advertising Ollie..:

Manuscripts

73 "'a~11M OSSN Q096.9(10) II PU~

lill'>ed monthly by 73. In<:.• 80 PIne
51...t, Pell1tbofOU';lh NH 03458. sec­
ond elan poslage PlIid I I "-terbot·
ough NH O:W58 and at llddltlonal mall.
ing ollleol. ~y'lght (e) 1961 by 73,
In<: , All ,Ightt 'o.....-ed. No PlIt1 01 thil
publication may be 'op<lntad Of othillf'
wiN ,ep<oducad without Wl1ttetl pat.
minion I,om the publilhlllf, Microl+lm
Edlt ion-Unl.e,. ity Micfol llm, Ann
AtbOf Ml 48106.

Write 10 n /,Alpaz;na, Subec,lptlon
De9I'''.......I. PO 8o>c 931, Farming­
da la NY 11737 . For ' a newal , and
d>angM o f addf_. include tho. .0­
"""' ..,.. rrom YOU' most --.t
__ of 73. For Qift aublIcflpUons, if>.

d ude you< ....... and addt.,.. .....1
.. ttx.e 0 1gift~tl.Poet_..-.
Sotnd Iorm '3519 to 73"'~_. Sub­
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

Winners will be announced in the June, 1982, issue 01 73.
Have fun!

ees hold ing an Amaleur Extra, Ad­
vanced, or General Class uceoee who
are al least 18 years 01 age 10 admin­
Istet Novice Class operator license
examinaliOns. The proposed amend­
ment would gi'l'lt sta tutory recognj.
tiOn to this practice and would allow
the CommisSiOn to extend the prec­
tre e t o exa minat ions lor other
cl asses, allhe discretion 01 ire C0m­
miss ion.

This program would help to con­
serve Commission lesources and eo­
dltlonal ceneute would result from
the teet that appllcanls would li kely
be able to take examinations within
thei r communities, as opposed 10
having to trayel 10 FCC l ield cttlces
lor testing.

Once the FCC has been auth­
orized to let amateurs prepare
and administer exams, we have
the path open to set upa system
whereby cerlaln clubs might be
able to hold classes to teach the
needed theory, rules, and opera­
tion ski ll s t o prospectiv e
hams . . . l ollowed by oral exams
and a demonstrat ion of skills.

While there are some arne­
teurs who believe that the ten­
sicn and pan ic of an FCC-ad­
m inistered exam are beneficial
in some way, that was not my
experience .•. nor t he expert­
ence of anyone I've ta lked with
about it. The re seems to be a
general concept that we should
do everything possible to keep
enthusiastic peopl e out of the
hobby rather than do ing all we
can to interest people in it ...
and making their entry an enl cv­
able experience.

There seems to be some wart­
ness that we will suddenly find
ourselves with a system where
we are bring ing in people who
will be rotten hams and thus
spoil the hobby. I would say two
th ings to those worriers . . _first,
we already have a f ine system
for br inging in lousy hams, one
wh ich has been working with a
high degree of perfection. One
has only to visit Los Angeles to
get the full fla vor o f t he
19BOs·type ham In lull bloom.
It should be obv ious that the
present system of filtering out
the weird os Is not working
worth beans.

Secondly, I know of no one tn­
terested In opening the flood
gates to CBers to come into am­
ateur rad io for a free ride. Not
even CBers have suggested any­
thing that preposterous. I do
hear hams oppos ing it, but
these chaps are merely fig hting
their own straw man, not any'
thing ever ser iously proposed. If
some ham s are gu llible enough
to get exc ited over such rna-

vided such se.....ices. a Federal em­
ployee lor any purpose."

Ex.planatlon

The present practice 01 the C0m­
mission is to permit volun teer Itcens-

Home-Brew Contest
73 Magazine

SO Pine Street
Peterborough NH 03458

Contest Rules

1, All entries must be rece ived by April 1. 1982. To enter, wri te
an artic le describing your best home-brew construction pro­
ject . and submilthe art icle to 73 MagaZine. Any construction
art icle rece ived eetcre the April 1 deadline is automatically
entered in the contest. If you haven' t written for 73 before,
please send an SASE for a copy 01our author's gu ide.
2. The total cost of the project must not exceed $100, even if
al l parts are pucnasee new. Be sure to include a detailed parts
list, with prices.
3. All parts used in the project must be available to the aver­
age rad io amateur or electronics experimenter. To be on the
safe side, include sources lor any unusual components.
4. Projects will be judged by the 73 technical staff on the
ba sis of usefulness, reproducibility, economy of design, and
c larity of presentation . The dec ision of the jUdges is final.
5. All projects must be orig inal, i.e., not previously published
elsewhere.
6. All rights to articles purchased lor publication become the
property 01 73 Magazine.

Send your entries 10;

SS HOM E·BREW CONTEST SS
For some of us, there is no more satisfying experience than

designing and bu ild ing a piece of electronic gear. Now there's a
chance for you home-brewers to receive special recognit ion for
your achievements. It's the 73 MagaZine Home-Brew Contest .

Between now and Apr il 1, we'll be looking lor articles de­
scribing the best home-brew projects in the land for under
$100. All useful projects will be published in 73, and the cream
01the crop will share $500 in cash pr izes. Top prize in the con­
test is $250. with $100 going to the second place project and
$50 to each of three honorable mentions. The se prizes are
over and above the payment that all authors receive for nav­
ing thei r art icles published in 73.

cl ass than the cl ass Iicensa lor
which the examination lIS being c0n­

ducted. Any perSOll who provideSyol­
untary aod uncompensated se.....ices
under th is paragraph shall nol be
considered, by reason 01having pro-

" 4(f)(5) Notwithstanding lhe prO'it­
siOlls 01 Part III of nile 5, United
States Code or 31 U.S.C. §665(b), lor
purposes 01 adm in istering any exam­
inatiOlllor any amaleur stahOll coer­
ator license, the Commission may
accept aod employ the voluntary and
uncompensated se..... ices 01any iodi·
vidual who holdS an amateur station
operator license 01 an equal or higher

6 73 Magazine • February, 1982

NOW, THE GOOD NEWS

The easy passage 01the Gold­
water ham bill through the sen­
ate was certa inly good news .. .
and will bring closer some badly
needed changes In the funda­
mental rules by wh ich the FCC
has had 10 operate.

Another br ight spot was a bill
entered in the House (in Novem­
ber) by Rep. Timothy Wirth of
Colorado. l e t me give you
quotes on some 01 the provt­
slons of th is bill. ..

Authoril. use of amateur ~urrt__
IOf e ll.mlRoll tlon sw-~,.tlon

Section 4(f) is amended by adding
at the end tnerect the following new
subsections:

"4(f)(4) Notw ithstanding the provl­
sions 01 Part III of Title 5, United
States Code or 31 U.S.C . §665(bj, lor
purposes of administering any exam­
lion for an amateur station operator
li cense, the Commission may accept
and emptoy the voluntary and un­
compensated se..... ices 01 any Individ­
ual who holds an amateur SlatiOll op.
eralor license 01 an equal or higher
cl ass than the cl ass license lor
which the examinatiOll i IS beiog pre­
pared. Any person who provides ser­
vices under this paragraph shall not
be COIlsidered, by reasOll 01 ha't'ing
provided such services, a Federal
employee lor any purpose."

ExptanatlOll

This proposal would provide a stat­
utory basis lor present practice at
the CommiSSion, and would allow ex,
panslon in the Commission's use 01
volunteers. The amendment would
neve no discernible euect on our
budgetary requirements.



i6OO ' a Igh
e or ancjR' general coverage
~mun icatjons re ceiver
Q.vjlrjng 150 kHz to 30 MHz

n 30 bands, at an affordable
rice . Use of Pll synthesized
ircuitry provides high
ccu racy of fre quency with
aximum ease of operation.

KHz o30M z
continuous coverage, AM.
sse. or CWo

.30 bands, each 1 MHz wide,
for easier tuning ,

• Five digit frequency display.
with 1 KHz resolution.

• 6 kHz IF filter for AM (wide),
and 2.7 kHz fi lter for SSB.
CW and AM (narrow).

• u p-ccnversfcn Pll circuit,

f r Impro sensltl.t
se ~tivity, and stabili t .

• Communications type noise
blanker eliminates "purse­
type" noise.

• RF Attenuator allows 20 dB
attenuation of strong signals.

• Tone co ntrol.
• Front mounted speaker. • Other features:carrying handle,
• MS· meter, with 1 to 5 SINPO- S headphone jack. and record jack.

scale. plus conventional OPTIONAL ACCESSORIES:
· S· meter scale. • DCK-1 DC Cable kit.

• Coaxial , and wire antenna • SP'100 External Speaker.

R-1DDD
"Hear there and everywhere"..
easy tuning, digital display
The R-1000 is an amazingly • 30 bands, eac h 1 MHz wide,
easy-to-operate, high- . . • Five-digit frequency di splay
performance, communications with l -kHz resctuton and
receiver. covering 200 kHz to analog dial with precise gear
30 MHz in 30 bands, This Pll dial mechanism.
synthesized receiver features a • Built-in 12-hour quartz digital
dIgital frequency display and clock with timer to turn on
analog d,al, plus a quartz radio for scheduled listening
digital clock and timer. or control a recorder through
R-1000 FEATURES: remote terminal.
• Covers 200 kHz to 30 MHz • Step attenuater to prevent

connnuoustv. overload.

• Three IF filters lor optimum
AM, SSB. c«. 12-kHz and
6-kHz (adaptable to 6-kHz
and 2.7-kHz) lor AM wide and
narrow, and 2.7-kHz l ilter for
high-quality SSB (USB and
l SB) and CW reception.

• Effective noise blanker.

• Terminal for external tape
recorder.

• Tone control.
• Built -in 4-inch speaker.

• Dimmer SWItch 10 control
intensity of S-meter and other
panel lights and digital display.

• Wire antenna terminals fer
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax termma! for
2 MHz to 30 MHz.

• Voltage selector for 100, 120.
220, and 240 VAC. Also
adaptable to operate on 13.8
VDC with optiona l DCK-1 kit.

OPTIONAL ACCESSORIES:
• SP-l 00 match ing external

speaker.
• HS-6 lightweight, open-air

headphone set.
• HS-5 and HS-4 headphones.
• DCK-1 modification kil lor

12·VDC operation.

R-1OOO

~~!1~'oYe'!egl5!
1111 West Walnut. Compton, California 90220
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neuvers , then we should consid­
er them part of the problem, nol
part of any solutions.

No, I Ihink it Is plain to just
everyone that our present nc­
ens ing system stinks. Here we
have a Morse code test which a
four-year o ld has passed with
fly ing colors ... big deal filter.
We have a technical exam that
few people even bother to study
for ... why bother when you can
buy the test answers from Bash
and just memorize the answers?
That Inc ludes quest ions on
rules, so we don't even have to
know them anymore. II is no
wonder Ihat we have Jamming of
repeaters, foul language on the
band s, stupid pileups of OX sta­
tions, and a situation on two
meters in l os Angeles that has
to be heard to be believed.

Not only are thing s going to
hell in a basket, but we have the
spectacle of thousands 01 hams
doing all they can to protect this
terrible system and make sure
that we get even more of the
same kind of hams.

Yes, I do have some ideas on
what 10 do about the situation.
And I think they will work. They
certainly are right up the alley 0 1
the current FCC changes. The
Commission has two major in­
terests these days .. .deregula­
lion and cutt ing expen ses. I
th ink that we can take eoveo­
tage of these and at the same
time improve amateur radio
substant iall y.

Let's take a look at some be­
sics. Firstly, yes . . . we do have
some terrible hams in our ranks.
But we recognize that, as much
o f a pa in in the ass as these
bums are, they are a dist inct mi·
nority. Okay ... there's a hint fOJ
us . .. a c lue on how to start get­
ting out o f t h is miserable
situation.

To me, one o f the foundat ions
o f amateur radio is the ham
club. I believe that every ham
should belong to and support a
ham club. This is one of the big
strengths we have. This also is a
key to our separating the good
from the bad and the ug ly, for
lew 0 1 the really bad eggs ever
join c lubs. The same behavior
which makes them despicable
on the air keeps them from hav­
ing friends off the air. And what
few do have the guts to come to
c lub meetings, knowing what
others think of them, are not
thought well ollar n.Thus, I sus­
pect that the more we can in­
valve our clubs in the training

and licensing of newcomers, the
better c lass of hams we will
have on our bands. Perhaps we
could even consider some sort
of trial period for newcomers be­
fore their licenses are penna­
nent so that we cou ld observe
them on the ai r.

We al ready know that the
most vic ious and obnoxious of
people are qui te capable of
learning the code. In fact, since
some 01 the worst hams we have
had have been Extra class, per­
haps there is some correlaUon
between ugliness and adapt­
ability to code (I'm kidding .• .
aren 't 17). I th ink that CW is one
of the most treasured aspects o f
amateur rad io, but I also think
that the ability to copy the code
is meaningless as far as oetee­
mining whether someone is go­
Ing to be a good ham. I think that
once we make code ability hon­
orab le and stop forcing people
to learn it lor the test, we will
take a lot more pride in n, Who
can really take pride In some­
thing which he has to do,
whether he wants to or not?

Clubs are an answer to many
of our problems. If we ate going
to get amateur radio into any
serious growth pattern we are
going to have to have many
more and stronger ham clubs. I
would like to see ham clubs set
up in every high school In the
country. I'd !ike to know that
every ham club has classes to
teach newcomers the theory,
the rules, and how to operate. If
the Wirth bill goes through, it
will open the way for clubs nol
only to teach the fu ndamentals
o f amateur radio, but also to
make up and administer the ex­
ams. Talk about a service being
self-sustain ing!

This a lso would cut the cost
to the FCC substantially. I don't
know how much they are paying
their people to keep writing new
test questions to try to stay
ahead of Bash and his cheat­
sheets, but It must be a substan­
tial amount. Then there is the
cost 01 pr inting and distributing
the tests. If the field personnel
of the Commission did not have
to sit around and administer ex­
ams they would be freed up for
more productive work ... or
even to go Into the private sector
and earn money for taxes fn­
stead of spending it. We sure
have a need for engineers and
technicians these days in indus­
try . . . a desperate need.

Monitoring

Another provision of the Wirth
bill is as follows ....

Authortft UN 01' ama'- ¥Olumeen,
tor monlloring

" .4(f)(6) For purposes ot monitoring
any violation 01 any provision of this
Act, and 01 any regulation made by
the Commission pursuant tothisAct,
'elat ing to the amateur radio service,
the Commission, notwithstanding
any provisions 01 Part III of Tille 5,
United States Code or 31 U.S.C. §
665(b),may (I) recruit and train any ln­

dividuallicensed by the Commission
tooperate an amateurstalion;and (I i)
accept and employ the voluntaryand
uncompensated services of such in­
dividual. For purposes of recruiting
and training suCh individual, the
Commission may also accept and
employ the voluntary and uncompen­
sated services 01 any amataur sta­
tion operator organization. Any per.
son who provides voluntary and un­
compensated services under this
paragraph shall not be considered,
by reason of having provided such
services, a Federal employee for any
purpose."

Explanallon
The volunteers' monitoring author·

ity should if'C lude the monitoring 01
amateur licensees transmilling on
treqceocies not assigned to the se,·
vice and is Intended to permit volun­
teers to collect violation reports and
annotateand summarize themfor the
convenience 01 the FCC.

Enactment 01 this proposal would
enhance the Commission's enforce­
ment ellot1s and eorster ettorts to de­
teet and proseeute rule violators. To
ensure that a volunleer monitoring
program helps rather than hinders
the enforcement program, it is Irnpcr­
tant that vtotenon recote undergo
preliminary review by volunteer
organizalions to help FCC personnel
delermine which alleged violations
represent the mostpromising targets
for the Commission's limited en­
forcement resources.

This amendment would not in­
crease our budQetary requirements.
It may help us to conserve our en­
forcement resources or, at least, im­
prove the elliclef'CY 01 our enforce­
ment program.

lI theCommission is to tully utilize
the services 01volunteer amateur He­
ensees lor monUorlng, as envisioned
by this proposal, there should be an
exception to Section 605 to permit
the monitoring groups to receive and
disclooe informatiOll transm itted by
ama teur l icensees and operators.
(See proposed amendment to Sec­
!ion 605, infra.)

Ex.,...pt .m.l.....
~io eommunlutions

under cert.in circumst.nces
Section 60S is .mended by striking

the last sentence thereof and adding
the following:

Continued on page 131
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6,400 different practice sessro
Each sequence sends approximately 3,0
characters before repeating.

Other features:
Built-in sldetone oscillator and speaker have
pitch and volume contro ls. Phone jack and ear­
phone are included for private listening. Complete
detai ls on the great new ,uMat ic Memory Keyer
are in the latest He athkit Catalog . Or see it at
your nearby Heathkit Electronic Center."

Send for free catalog
Write to Heath Company,
Dept . 011-864, Benton Harbor, MI.
In Canada. COtllaCl Heatn Company.
1480 Oundas Slte et E" M,ss,ssauga , ONT l 4 X 2R7.

Store
commands,
as well as text,
for automatic execution
The Heathkit J1 Mat ic Memory Keyer's custom
microprocessor stores up to 240 characters of
text or commands. Variable-length buffers elim­
inate wasted memory space. "Command strings"
allow text to be stored in several buffers, then
strung together in any sequence for most effi­
cient use of memory. Command strings can
also select speed, weight, spacing and auto­
repeat count.

No external key to buy
Integral capacitive "touch" paddles unplug and
store in their own compartment inside the Kever
when not in use.Left handed? A touch otthe key­
pad and the paddles are reversed. Choose any
speed between 1 and 99 words per minute, and
any of 11 weight settings. Special rear-panel jack
connects mechanical paddle.

Great code practice machine , too
A "practice" mode sends random code groups of
random length and selectable types for a total of





SS-32
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Wired and tested: TS-32 559.95, 55-32 $29.95

• Frequency accuracy, ± 1Hz maximum - 4O"C to + 85"C
• Tone length approximately 300ms. May be lengthened,

shortened or eliminated by changing value of resistor

IIII!i COMMUNICATIONS SPECIAliSTS
426 West Taft Avenue, Orange, California 92667 '-'
(800) 854-0547/ California: (714) 998-3021

OUT new crop of tone equ ipment is the freshest thing growing
in the encoder/ decoder field today. All tones are instantly
programmable by sett ing a dip switch; no counter is required .
Frequency accuracy is an astonishing + . 1 Hz over all temper­
ature extremes. Multiple tone frequency operation is a snap
since the dip switch may be remoted . OUT 5$-32 encode only
model is programmed for all 32 cress tones or all test tones,
touch-tones a nd burst-tones.
And. o f course, there's no
need to mention O Uf TS-32
I day delivery and
1year warrant y.

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

TS-32 Encoder-Decoder
• Size: 1.25" x 2.0" x .40"
• High-pass tone filter included tha t may be muted
• Meets all new RS-220-A specifica tions
• Available in all 32 EIA standard cress tones

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

Frequencies Available-

Group B
TEST· TONES: TOUC H·TONES: BURST-TONES:

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
21 75 941 1633 1750 2000 2300 2550
2805 1800 21 00 2350

.

•

Group A
67.0 XZ 91.5 ZZ 11 8.8 28 156.7 5A
71.9 XA 94.8 ZA 123.0 3Z 162.2 5B
74.4 WA 97.4 ZB 127. 3 3A 167.9 6Z
77.0 XB 100.0 IZ 13 1.8 3B 173.8 6A
79.7 SP 103.5 IA 136.5 4Z 179.96B
82. 5 YZ 107.2 18 141.3 4A 186.2 7Z
85.4 YA 110.9 2Z 146.2 4B 192.8 7A
88.5 YB 114.82A 151.4 5Z 203.5 M1



Mark Oman WA0RBR
528 Deines Court
f l. Collins CO 80515

The Fun-Oscillator
- a simple, goof-proof vfo
for your QRP transmitter

The Circui t

The vfo should be the
mo st goof-proof o f all three
pieces o f gear as evidenced
by the schematic of Fig, 1.
The basic f requency-deter­
m in ing port ion of the vfo is
identica l to the vfo of the

st ruc t and to get o peration­
al.

For those unfamiliar with
my earlier articles, thi s
series of articles focuses on
sim p le. ea sy-to-construct ,
easy-to-operate gear with
a ll parts ava ilable from
local Radio Shack outlets,
Size a nd appearance of the
vfo match the t ransmitter
and receiver to prov ide a
nice looking stat io n pack­
age.

Of utmost importance is
the fact that no modifica­
tions have to be made to
the Fun-Mitter to use the
vfo. It simply plugs in where
the crystal wa s (unless Copt

wa s installed). This allows
for ei ther crystal or vfo
ope rat ion of the Fun-Mitter
A lso. it ca n be const ruc ted
for either 40 or 80 meters. It
provides about 70 kHz of
coverage o n 40 meters and
about 50 kHz o n 80.

c irc u it o f the Fun-Mitter to
provide approximatel y the
same frequency coverage
as the companion receiver.
The vfo follows the same
guidel ines as the two pre­
vious art icl es and sho uld be
as easy (or easier) to co n-

A Fun-Stat ion ,'

sponded by saying tha t they
need mo re freq uency fl exi­
bi l ity for t he ir Fun-Mitters.

The simple vfo described
in thi s arti cl e is the result o f
those requests. It allows
greater f req uency excu r­
sions th an the sim ple vxo

Photos by Duane Bertsch

Note: A complete kit 01 parts, including PC board, is available from RADIOKIT, BOI( 4115, Greenville NH 03048 for $34.95 plus $2.50 shipping
and handling.

T he Fun-M itter (Feb ru­
a ry, 1981 , 73) a nd Fun­

Ceiver (J u ly. 1981 , 73) pro­
vi ded the home-brew-ori ­
ented ama teu r with the ba­
sic components for a hom e-­
brew sta t ion setup

Many amateurs have re-

12 73 Magazine . February, 1982



- -

Interna l view of via.

tor , C4 . Th is ca pac ito r
should be kept as small as
po ssible to isolate the o scil­
la tor from load variations
whi ch can cause chirp. The
capacitor is attached to the
next stage, Q2, a c lass-A
am p lifie r. Thi s amplifier
raises the leve l of the signal
to the level needed to d rive
t he Fun-Min e r.

Q2 is direct-coupled to
the final stage, Q3, an emit­
ter follower. This stage pro­
vides excel lent iso la t ion be­
tween the osci llator and the
transmitter as well as pro­
vidi ng an impedance match
between the two , W ithout
Q3. as in the original design,

Front view of the completed Variable Fun-Osc illa tor.

Fig. 1. Schematic of vfo.

turns of t he modified choke
are spread out over the
c ho ke body to provide an
easy mea ns of sett ing the
osci lla tor freq ue ncy.

As ment ioned in the re­
ce ive r art icle, the capaci­
tors needed to build a sta­
ble vfo a re not easily found
at Radio Sha ck , NPO-type
capaci tors fro m a large va­
rie ty pack agai n a re used in
parallel and ser ies combi­
nat ions to obtain the need­
ed capaci tance for C1, C2,
and C3 , Silver-mica or poly­
styre ne capacitors will give
even better results.

Output from Q1 is taken
through a coup li ng capaci-
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on the transmitted signa l.
The main advantage of the
circui t o f Fig. 1 is tha t o nly
o ne tuned ci rc uit is used
(ll). This means modifying
onlv one inductor !

Ql o pe rates as a parallel­
tu ned Colpi tts osci llato r
with u . CR1, CR2, C1. cz.
and C3 being the freq uen­
cy-determining c ompo­
ne nts . The oscillator is
tuned by va rying the volt­
age at the junct ion of the
two diodes. This, in turn,
varies the capacitance of
the diodes which varies the
frequency of the osci llator.
L1 is a mod ified Radio
Shack 1D-IAH rf choke. It is
mod ified, as described lat­
er, to provide the needed
inductance. The last few

..,..,
""no

•

."'..

Fun-Ceiver. This allows fo r
ease of understand ing and
construc tio n as well as sim i­
lar f req uency range.

Before I began this series,
I developed a set o f guide­
lines for the items to be de­
signed . Based on thi s c rite­
rion of se tti ng goal s in ad­
vance, I developed the fol­
lowing goals for the simple
vfo.

The final version of the
vfo meets the above goals.

Only three transistors are
used in the vfo. one as the
osci ll a tor (Q 1J. one as a
class-A ampl ifie r (Q2), and
one as an emitter-follower
buffer (Q 3l- This final ver­
si o n of the vfo went
t h ro ugh t hre e re v is ion s
from the o rigi na l form . This
wa s necessary to mai ntain
good performance while
st ill keeping things simple.
The or igi nal design includ­
ed only two transistors, but
a t times chirp was detected

• Good performance (no
chi rp, minima l d raft , clean
waveform)
• Simple const ruct ion (PC
boa rd use , less than four
hours to tal build t ime, min i­
mum parts count)
• Cost -less than $20 with
new parts
• Minimal modif ica tion to
the Fu n-Mitter
• Full outpu t from the Fun­
Mltter
• No va riable capacitors or
inductors

73 Magazine . February,1982 13



PC layout for vto.
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Component locat ion.

•

PC boards lor the vtc are available from the author IOf 57
ppd. PC boards lor the previous art ic les also are available as
tcnews: Fun·Miller-57 ppd; Fun·Celver-57 ppd; Filter­
53.50 ppd.

Parts List

Radio Shack
Designator Value Part Number

Cl 200 pF NPO (approx.) 272·801
C2,C3 470 pF NPO 272-801
C4 10 pF (use two 4.7 in

parallel) 2·272-120
C5, C6. C9 0.1 ,.F 272·135
C7, C8 0.01 ,.F 272-131

CR1·CR4 1N914 276·1122
On 80 meters, for CRl and
CR2, use two 1N914s in
parallel for each (piggyback)

Jl·J3 phonojack 274·346
Ll 80m; Two 273·101 inductors

in series; one with no turns
removed, one with 10 turns
removed
40m: 10 turns removed from
273-101 inductor.
For both 80 and 4() m the
last 3 turns of the modif ied
inductor should be spread
out over rest of the form

L2 101h,H inductor 273·102

01 FEr 276-2035

02,03 RS2033 276-2033

Al WOk,1/4.w 271·1347
A2 10k, 1I4·W 271-1335

A3 4.7k, 1/4.w 271-1330

A4·R6 470Q, 1I4.w 271-1317

Not on PC
board:

Le'l HX).,..H inductor 273-102
Al01 3.9k, 1I4·W 271-1329

Rl02 10k li near pot 27,.,721

Al03 2200, 114·W 271 ·1313
A1()4,
A105 lk, 114.w 271·1321

51 SPST switch 275-612

case 270-251

knob 274-392

,. 73 Magazine • February, 1982

the vfo is not stable when
the transmitter is keyed .

CR4 is used to shi ft the
freq uency of the vfo when
the transm itter is not in use
and you are li stening to the
rece iver . It does this by
changing the voltage at the
junc tion of CR1 and CR2.
which shifts the oscillator
freq ue ncy . Without t his
feature . the vfo si gna l
would appear on the listen­
ing frequency and make lis­
tening impossible!

Construction

The construct ion of the
vfo is intended to be goof­
proof . It is built on a 2 I;' '' x
3" single-sided board just as
the t rans m itter and receiver
were. I t cannot be overem­
phasized that the ci rcuit
sho uld be built on a PC
board. Nearly all of the
problems that readers had
in building the previous two
pieces of gear were due to
b readboard or point -to­
point construc tion. If you
are an inexperienced home­
brewer, it is fai rly easy to
m ake mistakes when wiring
the circui t apart from a
pr inted ci rcu it board .

I built my vfo in an enclo­
sure that matches the en­
closures used for both the
transmitter and receiver .
Also. the front-panel layout
was made compatible to
en hance the appearance of
t he gear.

As can be seen in the
photo graphs, the tun ing

potentiometer (R7) is
mounted on the front
pane l. The associated re­
sistors and inductor (R6. R8,
l3) are also mounted on this
potent iometer, and wires
run from there to the appro­
priate ci rcuit points,

The rear pa ne l conta ins
t hree jacks. O ne is for
the vfo output signal, and
one is for the vfo offset. The
connection between the
vfo and transmitter should
be made With coaxial cab le
{RG-174 or RG-58l

Operation

The vfo is best ope rated
with a battery rather than
an ac supply. This elim i­
nates any possibil ity of ac
hum on the t ransmitted sig­
nal. I t also helps improve
frequency stabi lity. Two
6--volt lantern batteries In

series will power the vfo for
a long period of time. If the
Fun-Mitter is powered by
batteries . the needed 12
volts ca n be tapped f rom
those batteries,

Tuning and operat ion are
very easy: O nly one ad just­
ment needs to be made­
set ti ng the vfo on frequen­
cy. This is accomplished in
the same manner as was
done in the receiver . Using
a separate receiver. listen
on the frequency you want
the low end of the vfo to be
set on (for example. 7100
kH z). D rape a length of wire
near the vfo and attach the
other end to t he recei ver



Fig. 2. Connections between vfa and Fun-Mitrer.

transmitter if the oscillator
is not co nf igured as in the
Fun-Mitter.

Conclusion

The vfo should be simple
to build and goof-proof in
its operation . Many more
co ntac ts now sho uld be
possible due to the ab ility
to move to t he frequen cy
the other stat io n is on, This
series will be co ntinuing in
the months to come with
additional goof-proof proj­
ects. Meanwhi le, enjoy the
Variab le Fun O sci llator! .

I
I
I oozv,

" , "'
• AOO£OI ."J.C~I

I o""n @"
" I

I
o 24V

,
I V' O O\IT ~J2
I
I

t~ VSTAL --;--."'"'=='
S Ot~£T r---:---'

tion and t he key down. Re­
membe r that when using a
direct-conversion receiver,
you must zero-beat the cor­
rect side of the signal you
are liste ning to.

Cry sta l operatio n stil l
ca n be used by simply re­
mov ing the vfo leads and
plugg ing the crysta l back
In .

It sho uld be possib le to
use the vfo with low-power
so lid -state t ra ns mitte rs
other tha n the Fun-Mitter.
Ho we ver , modif ic ations
may be necessa ry to the

sock e t to ground . An in­
spec tio n of the Fun-Mitte r
schematic will reveal that
even th is step is not neces­
sa ry if a method can be de­
rived to connect the shie ld
of the vfo ca ble to ground
of the Fun-Mitter. Alterna­
tives such as a rear-pane l
phono connector on the
Fun-Mitter a lso can be used.
A p lug can be made easily
from two % " to Y4 " lengt hs
of #12 gauge copper wire .
Solder the vfo signal and
ground leads to these wires
and plug them into the ap­
pro priate crystal so cke t
pms.

Once the vfo is pl ugged
in and turned on, ve ri fy that
the t ransmi tter operates as
it did before , With t he vfo
in use and al l connec tio ns
in place, the vfo signa l
sho uld be heard only when
the t ransmitte r is in the
transmit mode (due to the
vfo offse t featu re). Zero­
beat the vfo with the trans­
mitter in the transmit posi-

anten na inpu t. With t he vfo
on and wa rmed up, slowly
spread o r compress the last
few turns of l 1 until the vfo
signa l is heard in the receiv­
er. This ad justment sho uld
be done with the tuning po­
tent iometer (R7 ) fu lly
counterc lockwise. Finally,
verify that t he vfo covers
approximate ly 70 kHz if
bui lt for 40 mete rs and SO
kHz if built for 80. Tha t's all
t here is to the ad justment.

To operate the vfo, two
connections need to be
made-one to the transm it­
te r c rysta l socke t and one
fro m the vfo offset input to
J3 of the Fun-Mitter. (This
jack was added to provide
receiver mute operation fo r
the Fun-Ceiver.l

If CoPt was not included
in the Fun-Mitte r, then the
vfo signal ca n be app lied d i­
rectly to t he crysta l socket
termina ls (see Fig, 2). If Copt
was included, re move its
co nnec t io n and connect
that terminal of the crysta l
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- you'll need a weekend

Photos by W1 GSl Penn Clower WT BG
459 Lowell Street
Andover MA 01810

Background Theory and
Circuit Description

There is nothi ng new or
unique about the circuits
desc ribed he re. Rf resis­
tance bridges have been
around longer than the
more familiar high-power
swr bridges and there are
severa l examp les in recent
publtcattons.'.' The dummy
load/power d ivider tec h­
nique was desc ribed in
So lid State Des ign for the

on the bridge output, and
fool around to your heart's
content without risk of
da maging the transm itter or
even detu ning its output
stage . In addi tion , the
power delivered to a 50­
O hm load is on ly about 40
mW when the power com­
ing out of the transm itter is
5 Watts. That is a 21 dB
red uct io n, and it means
that any signal you rad iate
while adjusting the antenna
is 3-1/2 S-units less than it
might have been - certainly
a ne ighbo rl y gestu re on to­
day's crowded bands.

ere is a weekend proj­
ect that combines two

i nstrument s and an o ld
techn ique into a very handy
gadget to have around the
shack . First, it's an 8-t0-10
Watt 52-Ohm dummy load
with a ca librated wattme­
ter: perfect for tuning up
low-powe r tran smitters.
Second, it's also a calibrat­
ed rf resistan ce b ridge
which can make antenna
adjustments a lot eas ier by
telli ng you mo re about the
natu re of a mismatch than a
pla in swr bridge wi ll. The
o ld tec hnique provides a
nice tie-in between these
two instruments and gives
some benef its besides: The
du mmy load is also a resi s­
tive power divider that pro­
vides a low-level d riving sig­
nal for the rf bridge.

O ne benef it of th is ar­
rangement is that the power
so urce sees a load which is
essentially independent of
the bridge load. That means
you can load your QR P
transmitte r into this instru­
ment, put that new antenna

< ,• .<,
.,,' "<,

".,T T'> ~,of\

...
•

\

I

Pho ro A. Front view of the dummy load/wattmeter/rf bridge.
The resistance dial is a 2-1/4" diameter plas tic skirt attached
to a standard knob.
16 73 Magazine · February, 1982
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Radio Amateur (ARRL) and
recent ly used in a trans­
match tuning circuit de­
sc ribed in QST. l

What I hope to empha­
size here is this instrument's
useful ness as a matc hing
aid, the simp le and inexpen­
sive natu re of the circu it,
and the fact that the same
circuit can be used as a
dummy load with a built-i n
cal ibrated wattmeter. It' s
like getting two instruments
for the price of one, and the
fina l resu lt is a very handy
piece of test gear.

The resi st ive rf bridge is a
simple modification of the
class ic lo w- po we r swr
bridge, so before getting
down to circuit deta ils le t's
consider swr bridges in gen­
eral for a moment. There
are tw o main types of
bridges used for measuri ng
swr, and the most common
type is a high-power han­
d li ng ci rcuit meant to be
left in the transm ission line
for continuous monitoring.
Usua lly, this type of bridge
req uires a min imum of 5
Watts or so driving the load
befo re the meter readi ngs
are large enough to inter­
pret acc urately. This occurs
because the bridge itself is
very loo sel y coupled to the
transmission line , typica lly
through a few picofarads or
seve ral inches of wire run­
ning paralle l to the center
conductor of the mai n line .

The othe r type of bridge
is inhere ntl y a low-power in­
strument. The d riving signal
runs right through the resis­
tive elements whic h make
up the bridge, so the bridge
itse lf must be ab le to ab­
sorb a la rge fraction of the
input power. The resistive
bridge doesn't find much
use in amateur ci rcles be­
cause it requ ires on ly a
Watt o r less of drive and
can't be le ft permanently in
the li ne; it's stric t ly an
occasional-use test instru­
ment.

There is nothi ng wrong
with continuous swr moni-

toring . Afte r all, the fam ilia r
deflect ions of t he high­
power monitor do give a
constant ver ification that
the tr ansmitte r is tuned an d
the antenna connected , The
low-power test instrument
desc ribed here has some
advantages over the usual
swr bridge, though, espe­
c ia lly fo r initial antenna ad­
justme nts, because it te lls
you more than just the mag­
nitude of a mismatc h,

Swr can be defined sever­
a l ways, and one is the ratio
of a lo ad impedance to the
tra nsmiss ion line's charac­
teristic impedance(whic h is
a lmost a lways near 50
O hms in current amateur
usage). For examp le, to
cause a 3:1 swr. a 50-0hm
cable cou ld be te rminated
wi t h e ither 150 or 16.6
Ohms. These a re pure ly re­
sistive loads, but there is
a lso an infinite number of
reactive loads which would
give the same 3:1 swr, and a
common swr bridge can't
te ll the diffe rence between
any of them, You can bu ild
a bridge to measu re both
the re act ance and resis­
tance present in a toad.'.'."
but such bridges tend to be
too complex fo r my taste
and requi re ments .

When matching a load to
a So-Ohm line , I generally
have two questions. Is it
resonant, and what's its re­
sistance? If a load is reso­
nant (and that's how I want
all my anten nas to bel, t he n
it has no reac t ive compo­
nent-just resistance , If I
know the value of that res is­
tance. then I know the swr
and whether I need more or
less res istance to get a
match. I'l l give an example
at the end of the article, but
right now let's look at the
schematic shown in Fig. 1.

There rea lly isn't much to
the circuit d iagram. The in­
put signa l is terminated in a
53·0hm dummy load con­
structed with a series-para l­
lel resistor assortment. The
vo ltage development across
the 10-0 hm portion of that

dummy load drives a sim­
ple bridge c ircuit made up
from a 2So-0hm pot, a
51-Ohm standa rd res istor,
and the load impedance.
The bridge er ror signal ap­
pears between the output
connector and the poten­
t iomete r arm and is detect­
ed by a germanium diode.
The result is then ind icated
by a 100-uA meter in a vol t­
meter circu it.

Bridge operatio n is
equally stra ightforwa rd .
When input power is ap­
plied to the instrument, it
deve lops a voltage across
the 53-Ohm dummy load .
About 1/5 of this voltage
appears across the 1O-0hm
po rtion of the dummy, and
this is the driving voltage
for the resistance bridge.
Some fraction of this driv­
ing voltage shows up be­
tween the potentiometer
a rm and grou nd, the exact
amou nt depending, of
course, on the shaft pos i­
tion. Similarly, t here is
some othe r fraction of the
bridge driving voltage ap­
pearing across the load te r­
mina l, th is fraction depend­
ing on the load resistance
connected there .

If there is no load con­
nected, then the entire
sou rce voltage appea rs
there and we'l l make use of
that fact la te r to ca lib rate
the wattmeter portion of
this instrument. If a 51-Ohm
load is connected, then ex­
actly half the source volt­
age will be there. The differ­
ence between the ou tput
voltage and the potentiom­
eter a rm voltage is rectified
by the d iode and drives the
meter through the sensi­
tiv ity control, so with the
51-O hm load the bridge will
show a nu ll when the pot
trave l is exactly cente red.
Other load res istances will
show nu lls at other posi­
tions and the potentiometer
dial may be cal ibrated by
marking the nu lls co rre­
sponding to a whole series
o f lo a d re s is t a nc e s. In
theory, the bridge sho uld

show nu lls for every load re­
sistance between zero and
infin ity, but in practice this
doesn't ha ppen because the
potentiometer isn't infinite­
Iyadjustable .

The circuit can be cali­
brated pretty accurately for
resis tances between 5
Ohms and 1k, with the best
resolution around the
center of the dia l at 20 to
150 Ohms. Notice that the
bridge cannot be nulled
completely if the load has a
capacitive or induc tive
component since such a
lo ad wou ld introduce a
phase sh ift between the
bridge source voltage and
the bridge load voltage . As
there is no correspond ing
phase shift between the
bridge source voltage and
the potentiometer arm volt­
age, there never will be a
point where the diode volt­
age will be zero and the
meter nul led . Even when
the voltages at each end of
the diode a re equal in am­
plitude, the fact that they
are phase-shifted with re­
spec t to each other guar­
antees that there wi ll be a
sine wave or error voltage
fo r the diode to rect ify. In
practice this means that un­
less the load is a pure resis­
tance there will not be a
true nul l but only a partial
dip in the meter reading as
the potentiometer shaft is
turned.

A true rf im ped a nce
bridge would have two nul l
ad justments: one for rf re­
sistance and one for reac­
tance. With such a bridge
you ca n comple te ly define
any mismatch, but, as
noted ea rlier, that's often
unnecessary, especially in
anten na work where the
goal is to tune out reac­
tance by resonating the
anten na. You can a lways
tell when a load is resonant
with the resistance bridge
because at resonance the
null will be complete. Then
steps can be taken if
necessary to transform the
remai ning impedance to
match a 50-Ohm line.
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eKDK gives you one of the hottest receivers you can find . By using UHF
(not VHF) dual gate MOS-FETs with electronic auto tuning for the AF
amplifier and the first mixer, you have a combination of ultra sensitivity
and maximum quietness.
• The audio output stage in the 2025A Mk II uses an integrated circui t

which has internal protection against over-vctteqe and shorted output
condi tions. Plus it is a high aud io output chip - just what you need in a
noisy mobile situati on.
• The transmitter uses direct veo varicap modulatio n for true FM. Your

transmitted au dio sounds as it should; crisp, clear and natural.
• The power output stage of the 2025A Mk II will not break down even

with an infi nite VSW R load, and uses heavy duty solid state antenna
switching with a four stage low pass filter. All this gives you an exception­
ally clean, spu r free output.
• KDK has included an adjustable sub audible tone circuit which can also

be used for cress or tone burst on transmit. Again, more featu res!
. Size is 2 7110"high - 7 l /S" wide - 91/2" deep.
• Vou can switch from 25 watts to 3 watts low power.
.And, of course, the DC cable is inclu ded along wi th the microphone

and mobile mounting bracket.

Write for brochure - Dealer inquiries invitedl
Warranty information avai lab le at your dealer

Company reserves the right to change specifications w i t hou t notice.

Exclusive US Distributor - Dealers Welcome!

•

KDK DISTRIBUTING CO., INC.
617 SOUTH GAllATIN ROAD - MADISON , TN 37115

Phone (615) 865-7949
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Mail Order - COD - Bank Cards

HOURS - 9:00·5:00 CST Monny . SlturdlY
Phone (6151865-1949
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Fig. 1. Schematic diagram of dummy load/wattmeter/rf
bridge. R1 ;s chosen as necessary to calibrate the wattmeter.

insulation ove r the hole
from t he front side of the
panel and use that to hold
the pot and the calibration
ma rks. The actual value of
the bridge potentiometer is
not too critical. It should be
at least 5l).Qhms so that it
does n't draw too muc h
power, a nd anything ove r
1 k is probabl y as king for
tro ub le with stray capac i­
tance. If you have anything
inside t ha t ra nge, try it
befo re you buy a new
25l).Q hm unit.

The box shown is a cut­
down Bud minibox that
started out as 3" x 4" x 5".
The 3" height was red uced
to just under 2" because it
fit the hand bette r, but
t here is no th ing ma gic
a bout the se dime nsions.
Use anyth ing of rough ly the
same size as long as it is
made of metal. You also
will note in the photographs
that BNC connectors a re
used instead of the more
common (in amateur cir­
cles, anyway) UHF series . I
don't run enough power to
require RG-8, and I find the
smaller quick-connect BNC
connecto rs more conve­
nie nt for my home-brew
projects. Natu ra lly, if a ll of
your antenna cables have
UHF connectors, then you
also should use them on
you r bridge.

Calibration

There are two things to
calib rate here: the watt­
meter and the bridge scale.
The meter serves as a null
ind icator when using the
bridge, so the wattmeter
ca li b ration can be done
afte r the bridge has been
checked out.

The bridge dial can be as
simple or fancy as desired
b ut it s hould be large
enough to read easily. The
skirt on my dial is 2-1 /4" in
diameter. You probably will
want to start with a paper
scale and save the fancy
artwork until everything is
work ing properly.

Assemble a collection of
ca rbon resistors covering as

The suggest io n m ade
there , and fo llowed here. is
to cut a la rge hole in the
box (say, 1·1/2" in diameter)
and mou nt the pot in the
center of this open space
using a piece of insulating
plastic , bakelite sheet, or
unplated circuit board for
support. This insulates the
pot body from ground and
thereby greatly redu ces t he
ca paci tive cou p ling be­
tween the pot resistive e le­
ment and ground. It seemed
li ke a good suggestion so I
followed it. I can't strictly
say it is necessa ry because I
didn't try it the other way,
but it sure can't hurt.

The skirt on the resis­
ta nce dial covers the hole
from the front of the box . If
you want to use a sma lle r
knob with a poi nter, you
could mount a rectangle of

The dummy load nomi­
nal va lue is about 51 Ohms
with the ci rcuit shown. I
used an assortment of resis­
tors from the junk box, so
feel free to substitute val­
ues, but do observe a few
sim ple rules . Wire-wou nd
resistors a re definitely out
because they look like coils
at radi o freque nc ies. Also,
st ick with ca rbon resistors
having va lues less than 1k.
When parall el ing resistors.
try to have them all of the
same val ue so they dissi­
pate equal amounts of pow­
er. Keep the leads short and
the wiring di rect; this keeps
the dummy load looki ng re­
sistive at the highe r fre­
q uencies and prevents stray
coup li ng wh ich m ight inter­
fere with the bri dge nulls.

The rest of the physical
a rra ngeme nt is pretty clear
from the photographs with
the exception of the bridge
potentiometer mounting. A
simi la r bridge is described
in W6SAI 's 1962 Radio
Handbook' and the author
there cautions that stray ca­
pacitive coupling between
the potentiometer resistive
e lement and ground can
cause freq uency sensitive
e rrors in ca libra tion.

Third. the detector
should not be a silicon
diode, since the c.e-vctt
thres hold of a silicon diode
will cause the bridge nu lls
to be too wide. With a given
lo ad termin a ti on t he re
shou ld be a single, sha rp
dee p null on the d ial. not a
dead zone covering seve ral
degrees of rotation. My col­
lection of diodes is pretty
large. and the best of the lot
turned out to be some ger­
manium 1 N34 equivalents I
paid 10¢ each for some 15
years ago! Radio Shack's
276-1123 diodes cost the
same today a nd should
wo rk as wel l.

Second, the detector di­
ode should have one end
connected directly to the
output jack. My firs t few a t­
tempts had more compact
physica l a rrangements with
the diode connected to the
bridge o utput te rm inal with
le ngt hs of wire or brass
strips . Th is always inte r­
fered with getting good
deep nulls on both ends of
the resistance range.

then variations in the input
power will shift the null po­
sitions on the resistance
dial . Photo B shows one
way to solve that problem
by bringing the input powe r
and its gro und return to the
d ummy resistors on a single
piece of coax, thus avoid ing
the temptation to ground
the bottom re sistors to
some point on the chassis .

ISO ISOliD 1&0

First, it's best to arrange
the dummy load portion of
the circuit so that current
flowing in the ground path
from the bottom of the
du mmy load back to the in­
put termina l does not share
any conduc tor with part of
the bridge c ircuit. If it does,
20 73 Magazine • February, 1982

Construction

A lot of articles begin
their construction descrip­
tion with the assurance that
" t he layout is completely
no ncritica l." That is certain­
ly not tr ue here, but " criti­
ca l" is a lso too strong of a
word, so let me just caution
you to be ca refu l with lay­
out. There a re three ma in
a reas that can cause trou­
ble .

This same bridge circuit
can be used to measure t he
power de live red to the
dummy load by the t rans­
m itter. A glance a t the
schematic will assure you
that with no load connected
to the bridge and the resis­
tance dial set to zero O hms,
the voltmeter circuit will in­
dicate the rf voltage across
the 1l).Qhm portion of the
dummy load. Knowing that
voltage, we can easily cal­
culate t he voltage across
t he whole dummy resis­
tance, and knowing that, we
can calculate the power
there from P= V2/R. The
ca librat ion can be eccom­
plished usin g on ly a de volt­
meter and will be described
short ly.



Photo B. Interior of the instrument, showing layout and construction details. The object in
the foreground is a dummy load typical of those used during calibration.

many va lues as possible be­
tween 5 and 1000 O hms and
then cut the leads to about
1" in length. The leads are
bent so the resistors can be
spring loaded into contact
with the bridge output con­
nector. If you have a lot of
spare connectors, you a lso
could make up a number of
dummy loads with the dif­
ferent resistors similar to
the one shown next to t he
bridge in Photo B.

Any layout problems will
be more pronounced at the
higher frequencies, so fire
up a 1O-meter rig if you
have one and feed several
Watts of rf into the bridge.
(I 've used this instrument
only on 10 meters, but it
might work all right up to 6
meters.) With the bridge ex­
cited, check t he null s at
both ends of the range, say,
with a 10-0hm then a
680-0hm load.

Both nulls should be
deep and well defined . If
one isn' t as deep as the
other, then there is prob­
ably something wrong with
the physica l layout of the
bridge elements. Try mov­
ing things around some or
try anothe r grou nd rou ting.
If you fol lowed the layou t
shown, then t he re reall y
shouldn't be any trouble.
Remember that this is an rf
resistance bridge and with
resistors on the bridge out­
put, the nulls theoretically
should be right down to
zero meter movement. In
practice, stray reactances
prevent the nulls from be­
ing perfect bu t they shou ld
come pretty close to it . If
the load does contai n some
reactance, there sti ll will be
a dip but it won't be to zero
as previously mentioned.

When you 're satisfied
with the basic bridge opera­
tion, make a temporary
scale and mark off the pas...
tions of the nulls due to the
co llect ion of sample resis­
tors. Standard resistor val­
ues aren't nice rou nd num­
bers, but with enough cal i­
b ration marks you can

make a final scale with lines
at 5, 10, 20, 30, etc.. Ohms
as shown on the front panel
in Photo A.

The wattmeter scale can
be calibrated easily using a
dc power supp ly a nd a
good d c voltmete r. Re me m­
ber t hat the wattmeter is ac­
tua lly read ing the rf voltage
across the 10-0hm port ion
of the dummy load when
there is no bridge load and
the bridge pot is set to zero
Ohms. Under these condi­
tions, the 0 .OO27-uF cou­
pling capacitor (that's not a
critical va lue - a nything
from 0.001 to 0 .05 will work
as well) will cha rge to the
peak value of the rf si ne
wave .

Since the peak value of a
sine wave is 1.414 times the
rms va lue, it is easy to ca l­
culate a dc va lue whic h,
when fed into the instru­
ment, will read the same on
the meter as some given rf
power. A conversion chart
for the 53-Ohm dummy
load is given in Table 1
along wit h t he equat ion
necessary to calculate your
own equivalents should you

use some other combina- dampen the paper so much
tion of resistors. Since I was that it wrinkles). Be sure to
interested in converting CB cove r the faceplate evenly
sets, I calibrated my watt- with paste so the paper
mete r for a full-scale won't have a chance to
reading of 5 Watts, even wrink le. The pointer t rave ls
thoug h t he re sistors can close enough to the face­
hand le 10 Watts fo r short plate that it can get stuck
pe r iods . To m a ke th e on wrinkles.
5-Watt ca librat ion, feed a When the paste is dry,
measured 22.9 volts into use a sharp knife to trim off
the unit, turn the sensitivity the excess paper, a nd a pin
control all the way down to pu nch through t he screw
(maximum resistance). and holes . Now a drawing set
select a value for R1 that with an ink compass can be
gives a full-scale meter used to draw in a nice arc
reading. for the baseline of the new

Now comes the hardest scale. Remou nt the face­
part: maki ng the meter plate, center t he meter zero
face. I don't like conversion adjustment, and make a
charts so I made a whole light pencil ma rk under the
new face fo r my meter. It's pointer t ip to defi ne the
not as di ffi cult as you might ze ro rest pos ition. Reapply
think, bu t it does req uire a the 22.9 volts and make
steady pair of ha nds. another penci l ma rk to spo t

Open the meter, remove the 5-Watt full-scale posi­
tion . Now go down the list

the two screws holding the in Table 1 and mark off
faceplate in place, and

each intermediate poi nt,remove the faceplate while
taking care not to damage checking occasionally that
the meter pointer. Glue a all of the poi nts are repeat-

able and properly ma rked .clean piece of white paper
over the o ld facep late using Finally, remove the face­
paper paste and not liquid plate aga in and finish off
white glue (w hich tends to the sca le gradu ations with
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An Appl ica tion Exa mple

The most obvious use for

Fig. 2. Shortened loaded vertical, a CB mag-mount whip.

cable this length. it is easy
to check its electrical
length with the bridge. First
put a l0-0hm resistor di­
rectly on the bridge and
check for the null at 10
Ohms. Then insert the cable
section between the bridge
and resistor and see that the
bridge still reads a resistive
10 Ohms. If it is a litt le off,
as indicated by an incom­
plete nul l somewhere nea r
10 Ohms on the dial, you
may want to change the
transmitter frequency a bit
to adjust the operating
wavelength to the line's
physical length.

Just for fun, you might
try a quarter wavelength of
cable and verify that it
transforms the 10 Ohms in­
to 270 (52-Qhm cable). In
fact. you might get out a
good article on transmis­
sio n-li ne matching sections
a nd try a number of things
with different loads and
line lengths-it's fun and
really brings that dry old
theory to life.

With the antenna fed
through some multiple of a
half wavelength of cable.
the radiator length can be
adjusted for resonance as
indicated by a complete
nu ll of the meter reading.
The resistance indicated at
resonance is the feed point
impedance of the antenna.
and the ratio of that imped­
ance to 52 Ohms is the swr
on the c ab le - assu ming
you're using 52-Qhm cable.
If the swr is more than 2:1
(antenna impedance great­
er than 100 or less than 25
Ohms). then you may want
to c hange the coil tap posi­
tion. It probably is easier to
change the inductance be­
low the tap by squeezing or
separating the coil turns
there slightly than it is to
unsolder and move the tap
itself. These adjustments
can be pretty fine and you
probably won 't end up
changing the co il size by a
whole turn's worth anyway.

With the inductance
cha nged, look for the new
null on the bridge and. once
again, adjust the antenna

not be achieved without a
change to the coil size or
tap position.

For example, I am using
one of these antennas on
the roof of my house as a
loaded ground plane. The
eight 1/4,1. radials laid out on
the roof do not provide the
same type of ground return
as the roof of an automo­
bile. In addit ion, a 5' whip is
bei ng used as a radiating
element in place of the orig­
inal 3' length. This longer
length lets me use a smaller
loading coil with lower
losses . I built this test in­
strument partly because of
the difficulty I was having
trying to tune this antenna
with only an swr meter and
grid dipper.

Adjusting such an anten­
na is a lot simpler with the rf
resistance bridge, but first
the bridge must somehow
be connected to the base of
the antenna. It would be
nice to locate the bridge
physically at the base of the
antenna but thi s isn 't
always practical. For one
thing. the bulk of the oper­
ator's body would probably
upset the antenna tuning. If
the bridge is connected to
the antenna through a
lengt h of coaxia l cab le then
that cab le length must be
chosen carefully because
the impedance seen look­
ing into a transmission line
depends on three things:
the line impedance. the
load impedance, and the
line length .

luckily, it happens that a
section of transmission line
which is some multiple of a
half wavelength in length
will have an input imped­
ance a lmost exactly equal
to its load impedance. Us­
ing such a line makes it pos­
sible for the bridge to be
located at some convenient
position and still indicate
the antenna base imped­
ance. At 28.5 MHz. a half
wavelength in free space is
16' 5" and in coaxial cable it
will be about 2/3 of that or
10' 11" .

If you have a section of

Dc Volt.ge
Equivalent

22.90
20.49
17.74
14.49
10.24

7.24
6.48
5.61
4.56
3.24

Input Power
W.tts

5.0
4.0
3.0
2.0
1.0
0.5
0.4
0.3
0.2
0. 1

the rf resistance bridge is in
making matching adjust­
ments to antennas . Some
antennas. dipoles, for ex­
ample, are easy to adjust
with an swr bridge since
thei r feed point impedance
at reso nance is al ready
close to the typica l cable
impedance. When a dipole
is fed with either 52- or
73-Qhm coax, its swr at
resonance is bound to drop
to somthing like 1.5:1 . This
isn' t true with shortened an­
tennas such as mobile
whips since their feed im­
pedance may be only a few
Ohms.

There are two adjust­
ments necessa ry to get a
low swr with such an anten­
na : one for resonance and
one for impedance match­
ing. Making these two ad­
justments with only an swr
bridge can be very difficult
because a low swr will re­
sult only when both settings
are co rre c t. With a re­
sistance bridge, the ad just­
ment is much easier.

Consider t he antenna
Table 1. Wattmeter celibre- shown in Fig. 2, a magneti­
tion. Input power levels cor- cally-mounted, base-load­
responding to dc voltage ed CB wh ip. The antenna
equivalents. Values are cal- really has two adjustment
culated using E = V2RP, points, although the tapped
where P = rf power (in loading coil is normally ad­
Watts), R = tota fdumm y re- justed and sealed at the fac­
sistance, and E = dc input tory and all that is neces­
voltage (where E is peak sarv for 27-MHz operation
value of rf sinewave). Ceu- is a sl ight height adjust­
tion: W ith these dc inputs, ment. Putting this antenna
the dummy load;s dissipat- to use on 10 meters or using
ing twice the indicated rf a different length whip sec­
power, 50 be careful not to tion may change things
overheat the res istors. enough that a low swr can­
22 73 Magazine • February. 1982
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ink or dry transfers using
the light pencil marks as a
guide. With a little care, the
resu lts can be pretty profes­
sional. One rea l bonus of
this tec hnique is that the
calibration is correct with
the pa rtic ular diode, resis­
tors, and meter actua lly
used, since the whole cir­
cuit is calibrated at once.
That's important because
the diode is not a perfect
rectifier and the meter
scale will be influenced
slightly by the characteris­
tics of the particular diode
used .



height until the feedpoint
impedance is pure resis­
tance . Depending on
whether that resistance is
closer or further from the
52-Ghm target, you now
know in what direction the
coil must be altered to ef­
fect an acceptable match .

wattmeter are a valuable
QRP tune-up aid . last, but
not least. you can develop a
real understanding of trans­
mission-line matching tech­
niques by us ing the bridge
to verify some of the theory
you read when studying for
your ticket! .

Iowa's Only leorn Dealer

IeOM

Leroy WD0CZO

Conclusion

Of course, the re a re
ma ny other tuning applica­
tions for this instrument
besides CB antenna conver­
sions. You will find it mo re
useful than an swr bridge
for any application which
requires both resonating a
load and transforming its
impedance. As a bonus, you
ca n use it to measure swr
when the load impedance is
mostly resist ive . The inte r­
nal du mmy load lets you
ad just and modify antennas
without danger to your
transmitte r and without
putting a big signal on the
air. You'll also find that the
dummy load and calibrated
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MBA READER;
ANAME YOU SHOULD KNOW

What does MBA mean? It stands for Morse-Baudot and ASCII.
What does the MBA Reader do?The RO model (reader only) uses
a 32 character alphanumeric vacuum fluorescent display and
takes cw or tty audio from a receiver or tape recorder and visually
presents it on the display.

The copy moves from right to left across the screen. much like
the Times Square reader board . Is the AEA model MBA Reader
different from other readers? It certainly is! It is the first to give the
user 32 characters of copy (without a CRT), up to five words at one
time.ltcan copy cw up to gg wpm and Baudot at 6Q-67-75 and 100
wpm. Speeds in the ASCII mode are 110 and hand typed 300

baud . The expanded display allows easy copy even during high speed reception.
The AEA model MBA has an exclusive automatic speed tracking feature. If you are copying a signal at

3-5 wpm and tune to a new signal at 00 wpm, the MBA catches the increased speed without loss of copy.
The MBA Reader allows a visual d isplay of your fist and improves your code proficiency. It is compact

in size. and has an easily read vacuum fluorescent display.
The Reader operates from an external 12 VDC source. This allows for portable/mobile or fixed

operation. •
Check the AEA model MBA Reader at your favorite dealer and see au the features in this new

equipment. If your dealer cannot supply you , contact AE/t
Advanced Electronic Applications, Inc. Brings you the
po. Box 2160, Lynnwood, WA 98036 Call 206/775-7373 Breakthroughl
Prices and specifications subject to change without notice or obl igation

~-------
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WE'RE ROLIN
IN CRYSTALSI

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

Quick Delivery

TOWERS
Up to 200 foot
Installed

call for
super-/ow

pflce'

CK·1 Con test Keyer With 500 cnaeacte r
memory. son message part lhoning. auto­
matic serial number, and muctt.much more.

call for super·low price '
M K·' Morse Keyer With selec tabl e dot &
dash mem ory. lu ll weight ing. calibrated
speed, bug mode and more.

call for super -tow price'
KT·1 Keyer Tramel With all the features o f
the MK·' aocveeec the MT-' below ..

calf for super-low price '
MT·1 MOi se Tramer for pulling UP that code
speed the easy way With automat ic speed
me-ease. five tetter or random WOrd length
and more.more.more _, . _

ca ll for super· low price'

huge stock 01ham gear I. and try betcre
you buy' We don "t mea" a lillie o ll· lhe·a,r
d'ddlll'lg w,lh tee keye. we let you PUT
IT ON THE AIR AND HAVe A aSO really
check It out u!1defYQUR kind of operatlllg
coooucos. then eecee we know AEA.
and we know vocu select one of these-

tsooose 144 ,
tsccoe 220 _
lsopole 14<1 JunIOr
rscooe 220 junll)l'

Rolin Distributors
P.O. Box 436 Department 7
Dunellen, N.J . 088 12

201-469-1219
Precision Cut Land M.oblles Available

FIND AEA
AT

'j)S THE EXCITING ISOPOLES THAT ARE
~\.l BOOMING OUT THOSE INCREDIBLE

VHF SIGNALS WITH MAXIMUM GAIN
ATTAINABLE, ZERO
DEGREE RADIATION
ANGLE AND 1.4:1

SWR ACROSS THH~E~~=======
ENTIRE BAND! •

MM·' MorseMatic1M me mory keye' w ith
two rrucorcompurera and 31 taorasuc tea.
ti nes inc luding up to 2O(X) characters of
memory plus ~1I1uallyevery capabi li ty o f all
the o ther keyers! tf31nelshstedbelow _

call /or super-lo w prIce '

Gel your hands Ofl AEAs great severs
and rscccre antennas al Rad'os UnlimIted
YOU can teac h us easIly vIa the Jersey
TUrr'lp'ke. and when you get here you can
TRY BEFORE YOU BUY al our re-store
ope.atong POS' I'OO Yes' P,ck OUI any AEA
keyer. (or any o ther equipment ' rom our

Find them all at RadiOSu onmuec. p lus a huge ccnecuoo Of new gear from all
major ma ocractc rers.. a bIg selection of used equipment bargains. a ll yOU"lI ever
need In books. accessones. op(,ating aids. coa x, connec tors and parts p lus a
modern service department dedicated to keeping you on the an Irs like a perpetual
flea market ! For direct ions. call
(201) 469-4599,

QRZ W1's, W2'. and W3·• .• •

LOOKING FOR AEA PRODUCTS
IN THE NORTHEAST?

LOOK TO RADIOS UNLIMITED•••
NEW JERSEY'S FASTEST GROWING
HAM STORE!

1760 EASTON AVENUE, SOMERSET, NJ 08873 • (201) 469-4599

We Stock Crystals For:
Clegg Drake leorn
Kenwood Midland Regency
Standard Wilson YllUU
lafayette Tempo VHF Eng

(Custom Crystal Orders Accepted.)

•
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SUPERIOR
COMMERCIAL GRADE

2.METER FM TRANSCEIVER

FREE!
TOUCH-TONE '
PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
. 8 MHZ FREQUfNCYCOVERAGE, INCLUDING CAP/MARS BUI LT IN: Air

C8lV8and lransmll 142.000 to 149995 MHz In selectable Sleps 015 Ofl 0 kHZ.
COMPAR

• SIZE: UnbeI.eval)lel Only trro~ by 2~" by 9'/0",
• MICROCOMPUTER CONTROl: AU frequency control IS camecl OUI by a
m<"""""",",

• MUSICAL TONE ACCOMPANI ES KEYBOARO ENTRIES; Wheo a key IS
pressed. a brief musiCal tooe indiCates positIVe entry into the microcomPUter
COMPARE'

• PUSHBUTION FREOUENCY CONTROL FROM MICROPHONE OR
PANEL: FreQuency is selected by txntons on the front pa nel or microphone,

. 8 CHANNEL MEMORY: Each memory channel is rflprogrammableancl stores
e e frequency and ollset Memory is backed up by a N ICAD baltery when
power is removed.

• INSTANT MEMORY 1 RECALL: By pressing a burton on the mic rophone or
Iront pane( memory creoner t may be acces sed Immediately.

• MEMORY SCAN: Mem«y channels may be coollnuously scanned lor Quick
locatIOn 01 a busy Of vacanllreQuency.

• PROGRAM MABLE BAND SCAN: Any SectlOO 01 the band may be seanned in
steps of 5 Of 10 kH z Scan limIts ",re easily reprogr",mmed.

• DISCRIMINATOR SCAN CONTF!OL (AlDEN EXCLUSIVE PATENT): The
scan.net stOP6 by sensIng the channel cen ler, so the unll"'lways lands on the
correct frequency ~--OMPA th,s wIth olher unIts that cta.m to scan In 5--kHz
slepsl

• THREE SCAN MODES WITH AUTO RESUME; 'Sampl'ng~ mode pauses at
busy channels. lhen resumes. " Busy mode stoP6 al a b1Jsy channel. lhen
resumes shOflIy after frequency clears. -vacanr' mooe stops at a vacant
ctlannel and resumes when signal appears. II desired, auto resume may be
creveoteo by pressing one button. COMPAREI

• REMOTABLE HEAD: The ccoirot head may be cceteo as muc h as 15 feel
away from the main unit using lhe optional connecling cab le. COMPAREI

• Pl TONE OSClLLATOR BUILT IN: Frequency is ad justable to access PL
repealers.

• MICROPHONE VOLUME/FREO. CONTROL Both IUFlCtions may be
adlUsted from either the microphone Of Ironl panel

• NON-STANDARD OfFSETS: Three acces scev offsets can be obtained lot
CAP/MARS Of unusual repeater SPIrt$. CAP and Air Force MARS splits are
BUILT INI COMPA~

• 25 WATIS OUTPUT: AIs0 5 watts low poweno ecoserve oattenes .... portable
use

• GREEN FREOUENCY DISPLAY; Frequency numerals are green LEOS lor
superlOl' VIsibi lity.

• RECEIVER OFFSET: A Channel lock SWItch allows monitonng of lhe repealer
input frequency, r..oMPAREI

• SUPERIOR RECEIVER: Sensitivity is beller than 0.28 uV for 2o- dB quieting
and O,19 uV lor 12-dB SINAD. The squelch sensitivily is superb, feQuiring less
than 0.1 uV to open. The receiver audio circuits are deSIgned lor maximum
inlelhgibi!i ly and Iidel,1y COMPARE!

• ILLUMINATED KEYBOARD: Keyboard backlighl,ng allows II 10 be seen al
mght

• TRUE FM, NOT PHASE MODULATION: Transm, tted auetlo QUal,1y is co­
tImIZed by the same I'ligh standard ofdesign and constructIOn as ISfound in IJle
recewer The microphone ampldler and comptession CIrcuits offer intell .g'b illfy
second '0 none.

• OTH EA FEATURES; Dynamic mlCl"ophone, bu,lI-,n speaker. mobi le mountIng
brackel ex\efnal remole speaker jacklheadand radIO! and much. much more.
All cords, plugs, fuses, mICrophone hanger etc Included. Weight 6 ItIs.

• ACCESSORIES: CS-ECK I S-tOOl remote c able, CS-6R 6-amp ac power
supply, CS-AS remote speaker. CS-TT K toocntones microphone kit
(wi red and tested).

AMATEUR.WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

800-327·3102
8817 S.w. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631 • reiec 60-3356
HOURS: 9 - 5 Monday tfull Friday
• U.S, D ISTRIBUTOR - DEALER IN Q UI RIES INVITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.
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I\rrwl Cook N9A/(X
1591 5. lane Ave.. Ap I. 23C
Jadronvi/le FL 32210

Police Freqs for the TR-2400
- a sleepless night for the mod squad

contro ls the t ra nsmit beat
osc illator/t rip le r (X2, Q4).
During transmi t. po sitive
bias o n the base of Q7
ca uses it to cond uct to
ground and turn off Q 2 and
Q8, which turns on Q3 and
Q4.

The output of Q 4 (138.5
MHz) and the VHF voltage
controlled osc illator Ivco.
Q10) are mixed, filte red ,
and amp lif ied by Q 5 and
Q6. This forms a downcon­
verter, much like the i-f sys­
tem when in a receiver. As
sho wn on the block d ia­
gra m in the manual , the
o u tput o f Q6 is always be­
tween 5.5 a nd 9.5 MHz for
2-mete r o pe ra t io n (144.0 ­
138 .5 = 5.5 MHz ). The full
range is 5.4 MHz to 9.995
MHz. In rece ive mode, pass
t ra nsistor Q2 activates Q1
(127.8 MHz) and 03. The
ou tput of Q1 is lower than
Q 4 by 10.7 MHz, wh ich is
the i-f frequency. In o rder
to keep the output o f Q6
between 5.5 and 9.5 MHz,
the vco must d rop its fre­
quency by 10.7 MH z, too.
Most of th is d rop is ac­
com plished by 0 3 bvpass­
ing C27 when forward bi-

instruments to adjust, but is
so und in theory. I present
these here in hope that
someone else will fo llow
m y theorie s, t ry to im ple­
ment them, and report their
re su lts. I c a nnot because I
begin Navy pilot tra ining at
Pensaco la , Fl orida , w ithin
two weeks of writ ing thi s
draft and don't have the
time !

Transistors Q7 a nd Q8
and assoc iated power sup­
ply pass transistors Q 2 and
Q3, re spect ively, form a
com pleme nta ry e lect ronic
switc h - i.e .. when Q 2 is ON
du ring re ceive, Q 3 is OFF,
and vice ve rsa du ri ng trans­
mit. Q2 co ntro ls t he fixed
freque nc y rece ive beat os­
d llator/t riple r (X1, Q1 ). Q3

Theory in O pera tion

The o pe ra t ion o f the
TR-2400 is fa irly st ra ight­
fo rwa rd as frequency syn­
thesizers go. Refer ring to
your owner's manual (pages
14 and 15) with the follow­
ing d e scr iption m ay be
helpful , but not necessary,
to follow the princ iple of
the synthesizer.

Afte r a ll. the TR-2400 had
broken the ground, at le a st
in a sing le-band versio n.

I al so began to ponder
the possibilit ies of conve rt­
ing the TR-2400 to the "a c­
tio n band ." One sle e pless
night was spe nt t ra ci ng the
sc he ma tic line s and deci­
pher ing its method of oper­
at ion. I wou ld like to thank
Trio-Ke nwood Corpora tion
for the ir practice of supply­
ing block di agra ms and full
sche ma tic s with the ir prod­
ucts. I wish all manufactu r­
ers would mak e it a pol icy
to do the sa me w ith every
unit. Thi s ham, fo r o ne, di s-­
tru sts " b lack boxes."

~ ~
~ 0 "6.ru::g~l(CYOR

~ G{,y cv '.
•o•,
•,

Seve ra l p o ssib ilit ie s
emerged to modify the
TR-2400 so that recept ion in
the 154-- to 158-M Hz range
would be possible . Three of
them w ill be o ut line d here,
from sim ple to com plex .
The sim plest o f the se is cur­
re ntly wo rking in m y rig.
The second req uire s moder­
ate ci rc ui t modification ,
but may not wo rk depend­
ing on the range of the vco.
The third method req uires

Fig. 1. Vco focation. addit ional parts and good
2fi 73 Magazine • February, 1982

Ido not need to e xto l the
boun ty of conve nie nce

and luxury Kenwood's new
TR-2400 ha nd-hel d 2-meter
transc e iver has brought to
VHF e nt h usias ts . Mo st
hams, no dou bt, have seen
o r read of its features-no­
tably 10 c ha nne ls of pro­
grammable memory and its
ability to sca n these memo
cries. stopping o n act ive o r
inac t ive cha nne ls . Be ing
st ric tly a VHF e nthus iast ,
my mi nd began to drift
when my TR-2400 a rrived to
what the next advance in ra­
di o / scanner te chnol ogy
would bring forth. It didn't
ta ke very long to imagine
the first t tl-band program­
mabl e hand-he ld scanner.



Fig. 2. Suggested circu it. Note: LM358 is a dua l op amp in an
8-p in DIP designed for single-ended power supplies.

TO VCV LI NE
fll . 2 . e. 9

- _ 10 C2

"
1:!r

TO C2. C4
JUNCTION,

Operation

This modification causes
the ON AIR indicator to be
on when the S. TONE
switch is depressed. The
transmitter is not on. The
microprocessor (pin PA2)
reads the collector of Q7,
whi ch you just shorted to
ground, as the transmitter.

bottom board from V +.
lay the black wire aside.

In the lower left corner is
a shielded portion of the
circuit. This is the vco. At
the top of this box is tran­
sisto r Q7 and its associated
resistors . To the right, in the
2 o'clock position, is R18.
See Fig. 1 . The wire lead of
R18 is the connection point
for the end of the black
wire removed above. The
lead on R18 has a ceramic
coa t ing for insulation, part
of which must be removed
to make a place to so lde r
the black wire . This co at ing
will chip away easily under
a pen knife, razor blade, or
even serrated plier tips if
done very gently. After
removing the insulation ,
so lde r the black wire to the
resistor lead quickly. These
small resistors won't handle
much heat for long. Don't
break the circuit. This is just
a co nven ie nt attachment
point.

That is the entire modi­
fication . Put the case to­
gether, ca reful not to pinch
any wires, and connect the
battery pack. Be careful not
to overtighten the screws.
Turn the radio on before
moving the TX OFFSET
switch from BU OFF.

• "'m 46 16 6\i ..H. .I
X2

..-J SPOT ec

" • xu". ." 4 ~ 9~~H".'

'"
COLLECTOR OT

"' "'H OK 4 10K

"'4TOK '9, 6V
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LJ _""""{

'" 4TOK
,,

LI NE IN

L ..,~e~

96VOC

In operation, the collector
of Q7 is bypassed to
ground , which switches the
oscillators, as needed , but
not the radio c ircuits.

The Mod

Turn the radio off and
the TX offset to BU OFF. Re­
move the four rear sc rews,
back cove r, battery cover,
battery pack, and the two
sc rews beneath the battery
holder. Disconnect the bat­
tery. locate the empty area
in the center of the rear cir­
cuit board where the tone
board would go. Find the
red (V +) and bla ck
(ground) wires and short
them together (use a piece
of insulated wire if you
like). The red line will be
disconnected from V+ in a
moment. Replace the back
cove r without screws.

Turn the radio over, face
up. Carefully lift the face
plate up and off to the right.
All these lCs are CMO S and
c o u ld pos sibly be de­
st royed by static charges on
loose fingers or tools. There
is no need to touch these,
so don 't! Note: You will be
on a remote lead of the
microprocessor (PA2), but
this lead has sta t ic protec­
tion (C9, R66).

Find the S. TONE switch
assembly in the top, center.
Just to the right of this
sw itc h is a black wire
m arked B1 . Follow this wire
down to the bottom edge of
the board. Remove this one
end of the wire from this
point by cutting or un­
soldering it. This discon­
nects the red wire on the

The only trick necessary
to accomplish this higher
inject ion frequency is to
use the higher-frequency
transmitter beat oscillator
(Q4) with the receiver and
turn off the receiver beat
oscillator (Q1) and D3. Two
wires c a n be rerouted
through the S. TONE switc h
(if not being used) to shift
the receiver up band. No
cri tica l or sensitive c ircuits
are disturbed, so perfor­
mance is virtua lly ensured.

To complete the theory
of operation, the deviat ion
for transmitting is devel­
oped in the vco. Output
from microphone amplifier
IC Q13 is applied to 05 in
the vco, another varactor.
Thus, modulation is true
FM, produced directly at
the VHF frequen cy without
the use of frequency multi­
pliers.

Conversion

The most c o m m o n ly
used portion of the VHF-hi
public servi ce band of
usual interest lies almost
exactly 10 MHz above the
2-meter amateur band (154
to 158 MHz). The transmit­
ter frequen cy from the vco
(143.9 to 148.495 MHz) is an
appropriate injection fre­
quency to the receiver for
nearly the sa m e range
( +10.7 MHz=154.6 MHz
to 159.195 MHz).

voltage is fed to four varac­
tors in the front end (01-4)
to e n s u re peak tuning
across the band in the re­
ceiver front end. The error
voltage was measured at
nearly 1/2 volt per mega­
hertz of frequen cy change.

Back to the beginning for
a moment. The tran s­
mit/receive switching volt­
age used to dri ve Q7 and
Q8 is closely associated
with the biasing voltage for
diodes 09 and 08/027.
These diodes select the
routing of the vco output
signal to either the receiver
(09) or the transmitter
(0 8/D27) as it is needed .

ascd. effectively increasing
the value of C26 (the value
of two capacitors in series is
lower than the sm a llest
va lue; bypassing one of
them therefore increases
the value of capacitance in
the c ircuit). This lowers the
vco frequency by about
10 .7 MHz.

The divided outputs from
both IC Q22 (reference) and
IC Q20 (signal) are fed to IC
Q21, the phase comparato r.
Any difference between
phases in the two signals
(usually caused by a dif­
ference in frequency)causes
an error voltage to appear
at pin 1 , "AMP OUT." This
output is proportional in
magnitude to the phase dif­
ference of the two signals.
This error vo ltage is applied
to 02 (act ua lly a varac to r
diode) to tune the vco fre­
quency and hence correct
the phase difference the
co m p a ra t o r in IC Q21
se nses. Simultaneously, this

The phase co mpa ra to r
reference frequency (5 kHz)
is derived from X3 (10.240
MHz) and fixed binary di­
vide r IC Q22. To get 5 kHz
in this case, a divisor of
2048 is used, which is 2 11

,

hence pin Q11 on the sche­
matic. 10,240 kHz +2048=
5 kHz.

IC Q20 is a binary-en­
co ded 3 1h:-s t age decade
programmable counter (i.e..
it divides by any integer,
not just powers of two). Ac·
tually, as used here, only 3
de cad e s are program­
mable: units (A1 -D1 J, tens
(A2-D21. and hundred s
(A3·D3). The thousands half
stage (A4-B4) is wired at o ne
thousand (i.e., A4 goes to
Vdd and B4 goes to ground,
a binary one). Frequency
division of the signal from
Q6 is therefore 1000 plus
whatever is loaded into
Q20 by the microprocessor,
Q25 (and inte rface lCs Q2 3
and Q24). Divisors range
from 1080 at 143.900 MHz
to 1999 at 148.495 MHz, the
limits of the TR-2400 .
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Write: 1465 Wells Stat. Rd., Memphis, Tn. 38108

MON-FRI 9:00-5:00
SAT 9:00-12:00

Authorized Dealer for: Kenwood, Yaesu, Icom,
Drake, Mi rage, AEA, Info-Tech, Ten·Tec, MFJ,
Cubic, and B&W.

I

CALL TOLL FREE
1·800·238·6168

wou ld feed va ractors 02
and 0 1-04 in the fro nt e nd .
This may tune not o nly the
vco ove r the full 15 MHz,
but a lso the fro nt e nd to
ma inta in se nsitivity. How­
eve r, it may be im practica l
to use t he unregulated bat­
te ry voltage. Lo w batter ies
a nd va rying load conditions
(e .g., au d io) may ca use volt­
age fluctuatio ns a nd insta­
b ility in t he vco.

Still one more o pt ion ex­
ists. Alte rnating X2 with a
c rystal for 45.9333 MHz
would sh ift the t ra ns mit
beat osc illator exac tly 10.0
MH z above the rec eiver os­
ci lla to r ins tead of 10.7
MH z. These crysta ls would
be sw itc hed in o r o ut by
me an s of thei r ground con­
nection. These two crys ta ls
(X2 a nd X2A) would differ
by le ss t ha n 250 kHz, so the
bandwidth of t he osci llator
shou ld not be a problem .
The a ccu ra te tu nin g of
t he se c rysta ls is im perative .
To tune the front end , an op
am p could be used in a volt­
age su m mi ng ci rc u it. (See
the suggested c ircuit in Fig.
2.)

The t rimpot would be ad­
justed to add a preset value
to the vcv Iva ra ctor control
volta ge) line to feed the
f ron t e nd (on ly) w he n
sw itc hed in. W hen no t in
use , bo th side s of the pot
wou ld be grounded so it
would add zero volts for
no rmal ope ra t ion . Note :
X2 A ma y a lso work o n the
receive osc il lator side if Q1
is bro ad ba nd enough, a nd
02 w ill work o n a highe r
vo ltage . If so, c hange R3, 4,
a nd 5 (Fig. 2) to 220 k a nd
connect the vcv line to 02
as well. Elim inate the con­
ne ction to Q7. This wi ll re­
store memory scan again .

It is m y hope that some­
one e lse w il l p ick up on
these ideas and work the m
out to com p letio n. tn emer­
gencies, suc h capabi lity to
sw itc h between ha m and
pol ice o r fire depa rtment
c ha nne ls cou ld pro ve ve ry
va luab le.

Good monitoring! .

up by exactly 10 .0 M Hz.
This is easily done by li fting
84 from gro und an d c o n­
nec tin g it to Vdd, o r A4.
Thus, p rogram ming would
be jus t as o n 2 meters- just
the last 4 digits o f the fre­
qu e ncy, without the ne ed
for a co rrectio n fa c tor. Us­
ing this higher di visor would
a llow using t he re ce ive be a t
osc illa tor and kee p band
and me mory scan capa­
bility.

The eas iest way to kee p
the vco working 10 MHz
highe r than usu al above the
re ce ive beat osc illa tor is to
isol a te 0 3 in the vco by
brea king the control li ne
from Q2 . An ad d it iona l
switch would be needed to
switch it back in for norma l
two-meter o pe rat ion .

A more extens ive ci rc uit
addition ma y yie ld be tter
re sults. The AMP OUT line
from IC Q21 goes from
about 1 .2 volts to 3.4 vol ts
(a ran ge of 2.2 vo lts) from
143.9 MHz to 148.5 MHz (a
sp read o f 4 .6 M Hz) , o r
ro ug hl y + .5 vo lts/M Hz .
Thus, to go 10 MHz highe r
would req uire abo ut 5 vol ts
more, in add it ion to 3.4
vo lts, for a maxi m um sw ing
of 8.4 volts. This is bel ow
the battery vo ltage and is
the refore feasible , but ma y
no t be practic al. There a re
seve ra l lim it ing factors tha t
m ust be c hecked before im­
pleme nting e it her modi fica­
t io n: 1 . capac itance range
and respo nse c urve of 02
for these voltages; 2. mai n­
ta in ing the supp ly voltage;
and 3. w illlC Q20 ha ndle an
input frequency of 20 MH z?

The output of the AMP
OUT line of IC Q 21 is li mit­
ed to Vdd. the supp ly volt­
age fro m re gulator Q9. Th is
is 6 volts, o r about 10 MH z
of total possib le spre ad, us­
ing 1 volt as a min im um
figu re a nd line ar mode of
o pe ration fro m 02. O ne
possible solution to thi s
lim ited vo lta ge swing is an
amplifier stage with a vo lt­
age ga in of 2 connected to
the battery line . The output

These featu res may be re­
gained by the more co m­
plex modi fications, o r by
isol a tin g pin PA2 of the mi­
c ro processo r a nd kee p ing it
near Vee (whic h I do not
re co mme nd). If the rad io is
tu rned o n with the S. TONE
switc h a lready depressed ,
a n incorre c t disp lay is like ly
to occur. Si mply turn the S.
TONE switc h off, then on
aga in to co rre c t the read­
out. Re ce iver se ns it iv ity in
the new band w ill fa ll off
because va ra e tors 0 1-04
{t ront end) a re not being
properly tuned fo r t his h igh­
e r ra nge . Ho we ver, se nsit iv­
ity re ma ine d suffi cie nt to
re ce ive m y loc al she riff's
depa rtment ne a r the edge
of the county.

In TN. call 901·683·9125

MEMPHIS AMATEUR
ELECTRONICS

(Formerly-Germantown-Sere-Rose)

O nly the transm it beat os­
ci llator is on. While in thi s
mode, I suggest you keep
t he F LOCK ON and the TX
switch in the STOP position
to avoid inadvertent t rans­
mission wh ile monitoring. If
yo u do transmit, the trans­
miss ion wi ll be in the
amateur band as usuaLThe
transmitter is not shifted up
band by t his modificat ion.

To receive the desi red
new channe l. subtract 10.7
M Hz from the known fre­
quency (e.g., 155.61 M Hz ­
10.7 =144.91 ). Make sure
the S. TONE is off (up po­
sit ion) and program t he
radi o as usua l for the cor­
re c t ed fr e q ue nc y (e. g..
4.910). Now depress the S.
TONE sw itch. As t he ON
A IR flag appears, you r
rad io is tu ned to the new Other The orie s
c ha nne l. The best t heory requ ire s

Wh ile in th is mode, the so me ca refu l ci rc uit work,
key boa rd wi ll no t funct io n, bu t has great p romise. Ba­
jus t as if you were transm it- sicallv. if you add 2000 to
ti ng: thus, t he re is no band the divisor at IC Q20, all fre­
scan or memory scanning. quencies would be sh ifted
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Those Amazing Bobtails
- the current-fed connection

•

Fig. 1. The current-fed Bob tail.
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The Bobtai l antenna sys­
tem described in the

references has created
Quite a stir- Various com­
binations of construct ion
methods and feed systems
have been suggested
through a great deal of cor­
respondence between vari ­
ous amateurs.

A nagging problem ha s
been the lack of a sa tisfac­
tory explanation of the op­
e rat io n of the a ntenna
when it is current fed . It is
hoped that this article may
shed some light on thi s sub­
jec t and spur others on to
try thi s excellent antenna .

To begin , we need a cou­
ple of definitions: 1) Volt­
age feed - feeding an an­
tenna at a point where a
voltage loop (or maximum)
occurs , 2) Curre nt feed­
feeding an antenna at a
point where a current loop
occurs.

Antenna theory shows
that whenever you have
two vertical radiating ele-

ments spaced 1/2 wave­
length apart, the radiation
will be reinforced in a direc­
tion perpendicular to a line
drawn between the anten­
nas. By using three ve rtica l
radiating elements (o r four,
five, o r more) all spaced 112
wavelength apart, the radi­
ation will be reinforced in
the same directions as be­
fore , approximate ly propor­
tional ly to the number of
rad ia ting e lements. Such a n
antenna is known as a cur­
tain . Because our antenna
has only three elements, it
is known as a short. or Bob­
ta il, c urtai n.

Curta in antennas of the
type described are bidrrec­
tional. with radiation pat­
tern s that look like elongat­
ed figure-eights viewed
from the top of the antenna
looking down. The figure­
e ight pattern extends per­
pendicula rly from a line
drawn between the anten­
nas, and when many e le­
ments are phased, the fig-

ure becomes longer and
skinnier and the result is a
bidirectional beam : a
broadside array.

In orde r to understand
the operati on of the Bobtail
curta in a nte nna, one must
consider the antenna c ur­
rents in terms of their mag­
nitude and phase relation­
sh ip. Ideally, in an antenna
of thi s type, a ll rad ia tion is
from the vertica l e lements,
and litt le or no radia tio n oc­
curs from the horizontal
sections (flat-top portion)
because these exist merely
to achieve the proper phase
relationship between the
verti cal elements .

Heretofore, the Bobtail
has been vo ltage fed by
means of a coupling net­
work attached to the bot­
tom of the center element,
a lthough it is possible, if de­
sired , to attach the cou­
pling netwo rk to the bot­
toms of either of the verti­
ca l end elements .

For many reasons, in­
cl uding conve nie nce , ease
of matching, s im p lic ity,
elimination of coupling net­
works, and other factors, it
ha s been co nside red desir­
able to find another way of
feeding the Bobtail, and
suc h a method has been
reported as having been

used with success by a
number of diffe rent ama­
teurs . Here's how it works :

In Fig. 1 observe that the
Bobta il array, as before,
cons ists of the three Quar­
ter-wave vertical elements
at A, B, and C. The two end
elements a t A and C a re es­
se nt ia lly a portion of the
flat-top and co nnected di­
rectly thereto .

The center vertical e le­
ment is se pa ra ted from the
horizontal flat-top portion
by a small insulator at G,
and the co nd uc tors of a
co a xia l feedltne are at­
tached to the flat-top and
to the ve rt ica l element,
across the insulator, with
the center conducto r con­
nected to the vertical , and
the braid connected to the
exact ce nte r of the flat-top,
at B.

Vert ica l element A is sep­
a rated by 1/2 wavele ngth
from e lement B, and verti­
ca l element B is se pa ra ted
by 1/2 wavelength from ver­
tical element C. Flat-top
sect ions A-B and B-C act as
phasing lines to make the
current relationships in the
antenna come out properly,
i.e., the cu rrent in section
A-B is 180° out of phase
with the current in B-e, and
the refore they cancel.
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The curren ts in the ver­
tical elements are in phase
and add because the cu r­
rent is traveling in the same
direction at any given in­
stant (but the currents are
not equal in magnitude).
The reason for this is that
the vertical elements are
each only 1/4 wavelength at
the operating frequency.
The current divides be­
tween the vertical elements
in a ratio of two to one.

In order to satisfy the
phase req u irements, t he
magnitude of t he current in
the end e lements must
equa l the rn agn itude of the
cu rrent in the center ele­
ment. Si nce the re are two
end elements and only a
single center element, the
cu rrent in the center e le­
ment must be twice that in
each of the end elements.

If you study Fig. 1, you
will notice that for a par­
ticular given half-cycle, the
+ and signs are as
shown, changing sign at

each 1/2-wave point. We
have assumed the feedline
to be exact ly 1/2-wave·
length lo ng. The arrows be­
tween the plus and minus
signs show the direction of
current during the particu­
lar half-cvcle we've chosen
to illustrate . During the
next half cycle. note that
the polarity at each of the
ha lf-wave points will
change and the current ar­
rows will reverse direction,
but also note that. once
agai n, the cu rrents in flat­
top sections A- B and B-C
will cancel. The currents in
the ve rt ica l elements will
aga in add in-phase in sp ite
of the fact tha t thei r direc­
tion is reversed . Thus. on
each half of every fu ll cycle
the vertica l elements al­
ways add in-phase and the
flat -top sections always
cancel.

Interesting Side Notes

If you turn a current-fed
Bobtail upside down, it

looks like a much more
familiar antenna system. By
eliminating the phasing line
(f lat-top) and substituting
ground , you have three
l /4-wave verticals spaced a
l/2-wave apart. This is very
common practice in anten­
na systems. for example, in
the broadcast industry for
directional beaming.

The disadvantage of all
but perfect ground systems
is the resistance loss in im­
perfect conductors . Con­
side r, now, what happens
when we use the Bobta il a r­
ray: The "ground" becomes
the horizontal wire or flat­
top -nearly loss-free com­
pared to ordinary ground
and, better still , elevated
above earth by at least a 1/4
wave.

What this means is that
the antenna becomes more
efficient and the radiating
portion is raised . The high­
current portion of an anten­
na is the portion which does
the biggest share of the

radiating and that is why it
is best to get it as high and
as in the clear as possible.
The Bobtail array accom­
plishes these th ings and,
therefore, is a good antenna
compared to one in which
the radiating portion is low
and the losses in ground re­
sistance are high.

One more item. Radia­
tion from a Bobtail is ver­
tically polarized and there­
fore. when placed as in the
co nfigura tion shown in Fig.
1, exhibits not only gain, but
a very low angle of " take­
off," as is typical of many
vertical radiators. Hence,
it's a good OX antenna .•

Relerences
1. Jerrold A. Swank W8HXA,
"The 2Q.Meter Double Bobtail,"
73 Magazine, May, 1980.
2. Jerrold A. Swank WBHXR,
"The Amazing Bobtail. .. Our
Readers Respond," 73 Maga­
zine, December, 1980.
3. Alan Kaul W6RCL, "The Bob­
tail Curtain: Round Three," 73
Magazine, July, 1981.
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David J. Brown W9CGI
Route 5, Box 39
Noblesville IN 46060

Shoot the Moon!
- visual tracking for your EME array

'"0) (21 (" (41 (,) (6) (71 HOR I2
COL- I ""'--2 COL- ' COL·4 COL·~ COL-6 COL-7 RfTRACE

"

CIRCLE C' I

o '"RO... -4

'", Ro ... - ,

® '", "0... -6

'"z RO... -1

'"VERT
RETRACE

Fig. 1. Video monitor screen presentation. White squares
with numbers are the maximum number of squares that can
be lit. Dark areas are never lit. One possible moon image is
shown by circle (.1 . This would light squares 6,10,1 1, and
14. Adjust your lens or lenses for approx ima tely this kind of
spot size. The numbers correspond to the LDRs in Fig. 10.
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I s you r OSCAR or EME
array a ll automated for

tracki ng? Mine is, but I st ill
wan ted a means of visua lly
track ing in a manual mode.
This article detai ls the sim­
ple " moon" camera I came
up with to look at t he moon
while I stayed comfortably
in my basement (Indiana
winters get cold!). It also
makes a fine mot ion detec­
tor or low-reso lutio n sur­
ve illance camera.

Take a look at Fig. 1 for a
mome nt. What I have is the
screen of a TV set or, in my
case, a video mo nito r.
There is no reason why you
can't feed the video output
of my simp le camera to one
of the TV ga me mod ulators
and pipe it into any TV set
as rf o n whatever channe l
the game mod ulator out­
puts on.

As shown, the spot or irn-

age of the moon has been
concentrated into a round
ci rc le that just ill um in ates
on e o r more of the photo­
se nsitive devices (more on
them later). Whenever light
shines on these dev ices,
their resistance is greatl y
lowered and I sense that
cha nge to light a square on
the monitor screen. In order
to have the different posi ­
tions on the sc reen repre­
se nt d ifferent aiming posi­
tions of the antennas, t he re
are two main requi rements .

The first and easiest is
that the camera be phys­
ical ly boresighted to the
antenna . That's just a fancy
way to say that it has to be
a ligned to look where the
antenna is looking.

Secondly, the photo de­
vices must be arranged in
an array t ha t dup licates



kHz, but you may have
something ca lled flutter
due to a difference be­
tween you r div ided-down
vertical (59.57 to 60.3 Hz in
the clock range just given)
and t he proper 6o- Hz rate
used to avoid beats agai nst
the power line 60 Hz.

The wide range of toler­
ance o n most TV sets
allows you a lot of leeway

TO FIG 1
OECOOE~$

',,' 8' c" ..c

ctlloscope at eac h test
point agai nst Tab le 1. The
sta rti ng point is at the 555
IC, as this is the maste r
clock. It should run a t
122 .88 kHz, and you adjust
to that us ing t he PC boa rd
thumbwheel pot, Ra. The
set you use for a mon itor
wi ll more than likely lock
up (have steady sync) if the
clock is from 122.0 to 123.5

Fig. 2. Foil side of LOR board.
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matte in Fig. 3. The cor­
responding foil and compo­
nent sides are shown in Figs.
5 and 6.

The counter c hain should
go together quickly, and it
can be c he c ke d out fu lly
when completed -less any
other boards . Load the
boa rd as shown and then
c heck the test points using
a frequency counter or os-

Fig. 3. Counter chain. Set for a frequency of 125 to 126 kHz at Frp test point. For this appli­
cation, C1 = 220 pF, Ra = 10k thumbwheel PC pot, Rb = 1Sk, ~-w fixed resistor. General
formula is: f = 1/T = (1.44)1Ra + 2Rb) x C.

what you want to see on the
scree n and then scanned in
ste p with the monitor scan­
ning. These la st two re q u ire­
ments are met easily using
the circuitry and board lay­
outs provided by this arti­
cle.

Since I have sta rted you
out at the photo-sensing
end, le t's begin there on the
c irc uit ry and boards . The
first thing you will notice is
all the boards are round in­
ste ad of sq ua re or rectangu­
lar. This a llows for mount­
ing in a round enclosure
(detai ls later, under Me­
chanical Assembly). The
fi rst board to consider is the
LOR Board, show n in Figs. 2
and 4. I used light-de pe n­
dent resistors (LORs) as pho­
to devices; mine are about
Y4 " in diameter at the light­
input end. This allows the
array of 16 lORs you see
the pattern fo r to fit eas ily
on my round board.

To mount the LORs in the
board, you need sockets of
some kind. This avoids di­
rect so lde ring and the pos­
sible altering of the resistive
cha racteristics of the LOR. [
highly recommend a n item
ca lled a matrix pin by AMP,
Inc .; it is their part number
380598-2. These are single­
terminal push-in sockets
and are so ld by many parts
houses and the magazine
advertisers . Just dril l out
the circles to hold the
sockets of your choice and
load the board up as shown.

All leads come to the
board from the copper side
and pass through their
holes, leaving a small
amount of the stripped lead
on the copper side to solder
to. When this board is com­
plete, there should be
seventeen leads 4" to 5"
long coming off the copper
side. (Use different colors
to avoid confusion.) 16
leads are to one side of
each LOR, and one lead is
common to a ll lDRs and is
called the video lead (VIO).
The re is real ly no easy way
to test the board at this
point, so set it aside and go
to the counter chain sche-
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using a 10k pot for Ra and
jumpers in the fixed Ra
posit ions. a sma ller pot can
be used along with fixed re­
sisto ns) to allow Ra to ef­
fectively tune slower. You
would have to find the two
extremes of Ra settings that
create a locked-up picture,
measure the resistance of
Ra in each case, and use the
d ifference as the new Ra
value. Then f ixed resistors
make up the jumpers. Re­
member, t he total mu st be
10k,

Examp le : I f t he set
locked up alr ight on resistor
Ra settings of 2500 O hms to
7500 O hms, use a new Ra of
5k and one f ixed resistor of
2500 Ohms in ei ther fixed
Ra (jumper) po sition. Your
new range then becomes
2500 to 7500 Ohms.

Ignor ing the + V and
ground leads needed by all
boards except the LDR
board, the re are on ly six
leads leav ing the counter
chain board (A. B, C. A', B' ,
C ), and they all go to the
points lettered the same on

•

~OTE - SU TUT
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in the setti ng of Ra where
the se t will lo ck up and look
al rig ht . If you can't get
thin gs as good as you wan t

Fig. 6. Component side o f counter chain board. Standard
schematic symbols are used to show component mounting
focarions. Solid lines connecting dots indicate jumper
leads. Circled x indicates test point.
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Fig. 4. Component side of LOR board. M.P. designates
mounting post (threaded spacer) locations. Use alternate
locations between any board pair, thus only three spacers
look ing l ike a triangfe between any board pair. Sma ll circles
are socket pins for LORs. So fid dots are leads from decoder
board B and should be inserted and soldered from the CO~

per side and excess lead on component side clipped off
flu sh with board. Resistor symbols are LOR locations.
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• New Case Assembly • All New Es­
cu tcheons • Spkr. /M ic . Jack w /Dust
Cap • New Elrphone & Jack 8 P.C.B .
and Pans tor E,sy Installa t io n _ Detailed
Instruction Manual _ For Radios With &
Without T.T. Pad .
Other Accesscnes Available ;

Spkr/M ic . DMigned lor S· l's..
Heavy Duty Belt Clip .
Flex Antenna .
To Order Call or Write to :

ADVANCED COMMUNICATIONS
INTERNATIONAL

24 11 lincoln Avanu.
B. lm ont. CA. 94002 U.S .A .

14 151595·3949

Add $3 .00 per order for ship ping &
handling. Ca lifom ia residents add 6"­
sales tex . Vi". Master Charge ecceoted .

TEMPO 8-1 UPGRADE KITS
$39.95

The HAM·' functiom include local time,
world time, IG.M.T. too) count-up and
count down chronometer, day. month ,
date, a larm and hourly chime . h ', ideal
for log-keeping, OX time convenion and
10 minute 1.0. timing. The HAM-l 'u­
tures a h igh co nt rast Seiko display and
solaf cell blIUe1"¥ ass ist. Battery life is
better then 4 years, The HAM·' is wataf
resistant to 20 meters, the case is 101J'%
solid stainless 51eel and the cfylta l is
scratch resistant mineral glass. The HAM·
1 is rugged and durable and hitS • 1 v.r
warranty.

2 METER AMPLIFIER
$39.95

• 2 WItts In, 10 Wa tts Out ' V.S,W,R.
Protected' ClI" be Used for F.M. & 5.S.
8 . • Led Status Ind icato rs 8 l ow Loss
50-239 Connectors ' Current Drain Len
Than 2.5A It 13 .6 V.D.C. 8 Massive
Heanink 8 Bu ilt In T IR Switch
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white squares in the same
pattern as the lORs are laid
o u t on the board if
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getber but no optics or
lenses over the lDRs. the
mon itor sc reen will light
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Fig. 8. Fo il side o f decoder board A.

a white sq uare is formed at
the top ce nte r of your
sc reen. When you have all
your came ra boards to-

decoder board A (F ig. 7). If
these points are outputting
according to Tab le 1, the
7442 decoders (Iel , le2)
will decode the BCD line
codes into one of ten out­
puts. Since the 0 line is not
used off the 74905, the 7442
becomes a one-of-eight
decoder. In le1 , positions 1
to 7 represent seven vert i­
cal co lumns across yo ur
monitor screen. Position 0 is
left as hor izontal retrace
and is covered on the v id­
eo/sync board. 1(1 runs the
seq uence of 1 to 7, then 0,
32 times before any change
occ urs in the vertica l sca n
decoder. This means 32
tines that are identica l in
vertical cod ing across the
sc re e n. This is accom­
plished by placing a fixed
divide-by-32 cha in between
the horizontal and vertical
counters.

In the case of the number
1 LOR. if light is shi ning o n
it each of the 32 lines will
go white from a black
sc reen as it scans over the
co lumn position 4 (ce nter).
When this happens 3 times.
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Fig. 9. Component side o f decoder board A. Letters Vand H
are leads to video/sync board. Letters D to K and 5 to Z are
leads to decoder board B (excep t Vand H). Solid lines con­
necting dots are ;umpers on component side,
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Fig. 7. Schematic o f decoder board A.

38 73 Magazine ' Februa ry, 1982,



Vol:'om,,,
PRODUCTS CORPORATION

65 East Palatine Road
Prospect Heights, IL 60010

(312) 459-3680

.ni Pen,,, teser 'e
pre.n oc t Jevel -JrtJ,!!t, mW! l!hdl!
nekl U8 saver" mod 25~ mo-
bile or base - you can Use"t hat tct\dnye a
comp.- l. 2'V power amp jrom VoCom for
much more talk"Out power (see chart).
Each model has a front panel switch to let
you go -eeretccr' for short hauls. Ius an
LED. indicator to show the mode YOU're
in . Full 10 MHz bandwidth gives you vir­
tually unchanged power across the entire
z-rneter band. High efficiency design notes
down generated heat. low input VSWR
saves battery drain by your radio 's final
amp. Use the chart to see which YoCom
Power Amplifier gives you the power out
you'd like from the power that vouncwbave .
Power Pocket'· Mobile Amplifier/Charger
- Simply plug in your Icom IC-2A(T) and
you have a 25W synthesized mobile rig ­
take it out again. all charged and ready.
when you want hand-held operation. Ac­
cepts any IC-2A vers ion. Delivers 25W RF
output, 2'hW audio with 4" speaker to
overco me road noi se. Charge pocket
accepts all icom battery packs, has inde­
pendent charging sw itch. indicator. Mic
preamp makes Power Pocket compatible
with any mobi le microphone and with
Icom speaker/mie.
5/8 HT Gain Antenna boosts reception wh ile
giving your hand-held fuU quieting out of
spo ts you're nearly dead in with a rubber
duck; p rovides exceuent improvement Only
8" telescoped, 47'" extended. Better than
1.5:1 VSWR. BNC connector.
Spring-loaded 1/4 wave antenna and 4"
stubby duck alse available. See your favorite
ama/eur radio dealer.

I
•;,-

RADIO STATIONS COMMO N? NOT THIS k iND is a history o f ecmmuruce­
t lon8 commencing with Ihe I lrst visual systems, lefm lnatl ng in • brief
desc ription 01 Ihe electron ics litted In the modern merchan t Ship, and
centered afoundl t>e I. rgeat m.rine radiO stal lon In Canad a, H"li l ax Radio
VCS. As a member 01t he Royal C. nadi sn Navy. Mel ro Goldwyn M.yer Inc.,
Air servlcea Branch OlIpar tment 01Transport, Gypsum Tra nspOrtalion Ltd .,
Royal Canadian MOIlnted Police. and Canadian Gou t Guard, Mr. Roscoe
has enjoyed twenty· live yea' a as a radio ope,ator. He ope<ales Amateu,
Radio St.tlOn VElac and is an act ive member 0 1 Sociely 0 1 Wireless
PI0f\88f" vateran Wife less Oper. tor. Associat ion, Canadian Amateu,
Radio Federat IOn, Nova Scotia Amateul Radio Associahon, Kings Coonl y
Amateu, RadiOClub, AfTOlHb n Rad io Reiay League " nd World Ship Society
Anyone . '11'1 an Inlern lln Amateur Radio, Snip RadioSta t iona,ComfTOlHcial
RadII) OpeIaling. Telegr.phy, A irc raft, Ships, or Nova SCOt ia, SIlOuId l ind
Il'Ils book Interesting and intOflTlaUve. R_ your copy now. Send no
money alii'll. II You w ill be nottfled of II-. .... lpplng date, .nd will be
billed .1 lhal I I .

S.G. Roscoe, BOll 1, Sita 5, R.R.'s., Armd.le, Nova Scotia ,
Canada B3L 4.15, (902) 868-2343. .,~

YoCom Power Amplifiers

Dri~ Output Modo'
Le.~ Po_, N__

5t)-200mw 25W 025--200mw

1.5W 2O-25W 2C025-2W

1.5W , s-saw 2C050-2W •>
1.5W 8O-9OW 2Cl00-2125 ••

~2W-5W >30W 2C025--2W

2W-5W >SOW 2C050-2W

2W-5W >100W 2C l00-2125

lOW " 'OW 2C10G-l0/25

25W "lOW 2Cl00-2125

25 W 1(lOW 2C10G-l 0/25

,0 " ' . ,Otl8 '
20 ", A .t 1.75.

10 FOIl $1.00
200 FOIl $ 18 ,00

OUONTl n' ~ICES AVAILAB LE

•
L.E. D.. ~

STANDARD "'UMBO
DIFFUSIO

lifO 10 f OIl II. SO

olin.. LO f OR \1. 00
.nlOW 10 FOIl Sl . OO

FLA'HIA LIO !\
8 VOLT OP(II.'10N~

rr

Ju.... O SIU
1 fOR IL I O

lB. POLAR LID
2 FOR I L. I O

SUB IIINI LID

'"

:;';;:::.... @)..._....
. ~~"'::.:.:-- .
" .70 EACH ~
-~.--...... ""' ••" '''.. ..a". .. ..,- . _.,- .. ~._~

flECOO:D~R DOE S .", ItlCll,.O[ 1IA.<,f: OIl A.C. toRll.·

5 2 5 .0 0 EACH .. lor $90 .00

rTTI FVLlY AUTOMATIC RECORD CHANGER

~ ~~ , ~ FlA.L Silt ~~

~
?1J' 't.ll,. ~ 8.S .•. >alf L ( 198

"t.,. ~ " Cf ItN'l IC CNlTfllo;;.E

~
x PLA,YS ll. "l , 18

RPM RECOilm •• • •

/ ' ~~ "CuE/PAUSE Lf"'- R
_ _ _ _ ~ " AD.J. lAA(:~I '" FORCf, .

4PDT RELAY

....co 3 10 7"0'01..

WI T><! p i .. TI .... I......S

......' 75CINd'I

flAT LEVER
MINI·TOGGLE
S-JlllT tON-oNI

H . 2S E.OCt<
t o FOIl HI .OO

TYPE N
CONNECTOR

« I ....S "" Hn lIIu
FITS I1<;\S. "," S8 .

ltG l" l . Rl; 1" 1 . llGl11

'iO'-DE R TYO'!'' '
SI1$ EACH
10101 $18.00 .

AANSFORMER
120 vall ~" .

primaries _

B VOl l S ol'SO",A S1.n
12 V. C.T. • t soo",A U .SO
111.S V.•t 3 AMPS SlI .SO
18 VOLTS.t I AIIP 14.50
n.2 VCT .t 2 .8 AIIP I 5 .SO

MITSUMI
MODEl U U · ...Uf

IIARACTOR UHF TUNER 16.5 VAC 1 AMP
Fot:\l IlNt..(

~lO _ 8&9 CLASS 2 XFMR
... ....'(........ 1 ~

100 "' .-.; - \
$25.00 . ach

10 lor $220.00
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having LORs, the LOR re p­
resents the lower resistor in
a voltage divider a nd as
such will cause the voltage
at point C to be very close
to +V (LO R off-no light),
o r very close to grou nd
(LOR on -c light shining on
it). My LORs swing from
seve ra l megohms (da rk) to
abo ut 400 O hms (light).
That means the vo ltage
d ivider c hanges from (1)
+ V t hrough 10k t hrough
megohms to ground, caus­
ing the junction of the 10k
and LOR to be very close to
+ V, to (2) a series of + V
through 10k through 400
Ohms, ca using the junction
of the 10k a nd LOR to be
very cl ose to ground. This
junction voltage controls
the base of the first video
stage .

Follow ing through the
video for an example of o ne
LOR with light on it, the VIO
li ne and poi nt C will be low
o r near grou nd . The first
video stage is just an emit­
ter follower, so no inversion
occurs and the base of the
second video a lso will be
low and the transistor at o r
near c utoff . When it is c ut­
off, the collecto r rises to at
o r near + V, a nd this repre­
se nts white on the sc ree n.

The last stage is al so just
an em itter fo ll ower to a ll ow
enough cu rre nt to drive a
75-Qhm cable a nd the 75­
Ohm load presented by
either the game modula tor
o r the video mon itor input.
If the monitor has a ga in o r
video drive control, jumper
A to C in the last video emit­
ter ci rcu it and omit the on­
boa rd gain pot, Rl. If the
mon itor has no contro l or
the game modulator no in­
put ga in ad just, use RL a nd
jumper B to C to a llow
some means of ad justing
ove ra ll composi te video
le vel .

The base of the final vid­
eo stage has control from
t wo m ore poi n ts that
should be cove red here .
The two transistors with H
a nd V for inputs are the
sync mixer a nd make up the

IC3, IC4, a nd IC5 a re
merely inverters to get the
low 1-of-8 outputs of the
7442s back to highs that
can be gated together in
furt her TTl logic. Figs. 8
and 9 show the foi l a nd
co m po ne nt s id es o f
decoder boa rd A.

The last of the decoding
occ urs in Fig. 10 , decoder
board B, where 7403 gates
a re used to detect which of
the 49 sq uares the monitor
is scanning over and en­
a ble the proper LOR fo r
that segment. Figs. 11 and
12 show the foil and com­
ponent sides of decoder
board B.

For the po sitions that
have no LORs, as you will
see more clearl y next on the
video/sync board , there wil l
be no LOR e na bled and the
video (V IOJ line wil l be at o r
ve ry near + V. This + V on
the V1D line will represent a
black sc ree n on the monitor
in the fina l video com­
posite. For those squares
that have an LOR sensor,
each has a correspondi ng
7403 gate sec tion. W hen
the gate is ena bled , the
open collector output tr ie s
to pull +V down to ground
through a load resisto r. All
the LORs a re in pa ra ll el by
the video line , but onl y o ne
at a time ca n be considered
in the ci rcuit - the o ne e n­
ab led by t he sc a n ning
c hai n.

Going briefly to po int C
on Fig, 13, the video/sync
board, you will see a 10k re­
sistor to + V in the base ci r­
cui t of the first v ideo stage.
The ci rcu it is re all y a
vo ltage di vider cons isting
of that 10k at al l times, in
se ries with either (1) an LOR
that is in se ries with the out­

.put transistor of its 7403
gate to ground, or (2) the
10k a lone wi th no e nabled
LOR for those posit ions not
having LORs.

Re me mber, I said + Von
the V1D li ne meant a black
screen. Automa tica lly, you
have 33 posit ions re prese nt­
ing no LORs and a black
sc ree n. In the 16 positions

_ \/'OEO ltSS SYNC

•• ' ./ •
• , • r•
• ~•
"
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• • ~
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light is falli ng on all the possi ble 7 x 7 or 49-posi t ion
LORs. This will be a fina l re solu tion . The complexity
c heck that all is working, is no t worth it , a nd the
bef ore the m e ch ani c al came ra functions just fine
assembly. us ing only 16 of these 49

The row decoder (lC2) possible locat ions. Th is is
does the sa me job as the accomp lished by a llowi ng
colu mn di vide r (lC1) but at the focused moon image to
a slower rate, to handle be larger tha n one squa re of
horizontal rows. Therefore, resolution and using multi­
it advances one position pie lit boxes to show where
a fte r each 32 horizontal the image is re la t ive to
lines. Th is ha ppe ns seven cente r sc ree n (on target). A
times, forming 7 horizonta l perfe c tl y aimed ante nna
rows of 32 lines eac h. If will produce a white + sign
more LORs and decoding at the cente r of the monitor
we re used, the camera has a sc reen.
40 73 Magazine . February,1982
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Fig. 10. Schematic of decoder board 8. Option 1 moves LOR
#9 from column 4/row 4 (center) to cofumn 4/row 7 (botto m
center). Change fCB p ins 1, 2, and 3 as shown, and load LOR
at bottom center.



Fig. 11. Foil side of decoder board B.
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line d own. This allowed me
to add sma ll aluminum
brackets to o ne side. To the
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M P. MOUNTI NG POST
LOtAT ION- SEE
ASSEMlllY NOTES

It' , l4 ) 7403

, .

from another end cap. but I
sawed off the ent ire lip
from the horizontal cente r

Fig. 12. Component side of decoder board B. Numbers and
letters indicate proper placement o f input/output leads to
other boards. Solid Jines connecting dots are jumper leads
on com ponent side.

or mod ify from there. As il­
lus tra ted in Fig. 16, t he
ho using o n my camera is
PVC plastic pipe! That's
why all the boards are
round and sepa ra ted by
three spacers between each
board. You can, thereby,
b u ild up a board-over­
boa rd sandwic h by skipping
every othe r hole of the six
given per bo ard to set the
spacers o n.

Looking straight into the
LOR board, it is spaced
from the board bel ow it by
3 spacers in a triangle. The
next boa rd be low, by 3 in an
inve rted triangle, and so on.
I used a-inch i.d. black pipe,
a nd wou ld suggest tha t
whatever you use be black
inside to avoid light re­
flections and stray light.
You can buy end caps fo r
the pipe, and I used one as
is on the rear of the camera .
It was stuck on wit h rubber
cement for easy removal.
O ne ho le in this cove r al­
lowed the RG-S9 feedline to
exit through, a nd a second
would have to be provided
if t he o n-boa rd level control
is used -I did not use it.

The fro nt cover I made

fina l composite video. Each
time the H line goes high
(every ho rizontal line, posi­
tion 0) or the V line goes
high (every vertical scan or
field, po si tio n 0), the base
o f t he f inal v ideo is
dropped to approximately
0 ,2 vo lts, or close eno ugh to
be ca lled grou nd . This is
sync-vo ltage output in my
camera .

If the video example
were reversed, usi ng a da rk
or absent LOR position, the
second video stage can turn
on only to the point where
its collec to r is a t 1.4 volts.
This is caused by the two
diodes in its emitter for 0.6
vo lts apiece and the 0 .2
volts from emitter to col­
lector on the second stage .
This 1.4 vol ts becomes our
black level, and allows fo r
t he norma l video com­
posite of sync being blacker
than b lack. If you co nside r
my com pos ite video as
D.2-volts sync , 1 .4 volts­
black, and 5.o-volts whi te,
then divide it down with the
level control, you will end
up with video co mposite of
very close to the sta nd ard
of 1.o-volt video, O.4-volts
sync. It at least seems to be
close enough fo r a perfec t
pictu re with stable sync,
and I fe lt that trying to get
any closer wa s not worth
the time o r ex t ra com­
ponents . Fo il and compo­
nent layouts fo r the
video/sync boa rd are shown
in Figs. 14 and 15.

Tha t a bout com pletes
t he e lec t ro nics package,
and if you have a power
prob lem, the 74Cxx equiva­
lents can be used fo r a ll the
TTl devices except the fi na l
7403 decoders. The 555 is
running well below its max­
imum + 18 volts, but seems
conten t and quite stable on
+ 5 volts .

Mechanical Asse mbly

The area of mechanica l
assembly will va ry, as with
most ham pro jec ts, along
with its uses. For that rea­
son, I'll outline how I did
mine: and yo u can ca rry on

73 Magazine . February,1982 4t
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H is TTL high, S is sync (app. 0.2 vo lts), 0 is option LOR 9

Table 1.

This has the horizontal sync running about 400 Hz low, but all ows the vertical sync to be
correct to avo id vertical "nutter." Th is Is a compromise to reduce system electronics, but
all sets tr ied pulled in easily to the lower horizontal rate.The following is a representation of
the VID line with li ght sh ining on all lDRs.l is TTL low pulses. Scope Horz. rate = 1160 sec
per full horizontal scan or about 3 ms per em on a 6-cm Horz. scale.

gratefu lly accepted .
The li mita tion of this sys­

tem would seem to be use
only during full moonl ight,
but that depends on the
response of the photo de­
vice you use a nd the lens
system you end up with. As
it stands now, I can track in
some very haz y condi tions,
and even clouds don't con­
fuse th ings too much. Next
to try is a full -blown in­
fra red system, I think!,

For all the OSCAR fa ns
who read o n when the nam e
was men t ioned in para­
graph o ne, t have not gone
bananas enough to try visu­
a lly tr acking an OSCAR sat­
e llite with the LOR system.
However, the same elec­
tronics sys te m is being
tr ied , mounted in the same
waterproof-type hou sin g
with two fu ll caps. The di f­
ference is that the 7403 out­
puts wi ll be used to act iva te
P IN diodes (or sim ila r
switc hing devices) on the
downlink antenna system. I
am tryin g to build onto the
outdoor, stee rable OSCAR
antennas something like my
Twinlead Ter ror antenna
system (73 Magazine, No­
vember, 1977, p. 54), and
then do the video add-on a t
the monitor end using the
sync/white commands com­
ing down the 75.Qhm cab le.
The video then would be
derived from some form of
the receiver age. I men­
tioned thi s earlier, in the
Twinle ad Terror articl e
(which got titled. "Cheap
Ears for OSCAR").

You ca n do some posi­
t ive ly wil d t hings with
scanned and electronicall y­
stee red antennas when you
ha ve o nly receiver power
level s to worry about. It
becomes even easier when
you have a full -duplex, two­
band arra ngement like the
OSCAR uplink/downlink .
The receive antennas scan
a t a high enoug h rate to be
above aud io, so you can
easily filter out the switch­
ra te whine . All you hear is
t he additive result, but each
antenna 's age product is

a " le ns cover" of sorts on
and off the end of the pipe
to keep rain, snow, dirt, e tc .,
out of the lens area .

On the topic of len ses, or
optics, I am still trying for a
better se tup, but one of my
prime criteria was that it be
chea p. After a ll, I'm trying
to avoid using an SSTV o r
FSTV monitor came ra be­
cause of cos t, so why use a
camera lens tha t costs more
than the sys tem electron­
ics? So fa r, the best combi­
nation I have fou nd is with
dim e -store magnif ying
glasses with their handles
rem oved .

I fixed-mounted one that
was right a t 4 inc hes o.d . at
the center of a &-foot piece
of PCV pipe, and tha t al­
lows me to slide the e lec­
troni cs in and out towards it
from t he rear. I also have a
3.5-inc h lens mo unted in a
4-i nch co lla r tha t I can slide
in and out from the front of
the pipe to form a com­
pound len s system. That is
the area of experimenta tio n
a t the moment, and I don't
mind admitting my physics
classes we re too long ago.
O ptics was never reall y my
bag, nor was photography,
so all help offe red will be

Measured Frequency
122.880 kHz (for H =15,360 Hz, V =60 HZ)
61.440 kHz
30.720 kHz
15.360 kHz

960 H'
480 H'
240 Hz
120 Hz
6OH,

like the o nes the advertising
signs use , and I think it wa s
fo r 6-V dc battery opera­
tion. Plus 5 volts run s it just
fine, if a bit slow. This a l­
low s me to rem otely rotate

-ev

location
555 IC pin 3
Column IC pin 12
Column IC pin 9
Column IC pin 8
+ by lCpin11
+ by IC pin 12
Row IC pin 12
Row lC pin 9
Row IC pin 8

.,.

S~n.1

1. FIll
2. A
3. B
4. C
5. D

6.0
7. A'
8. B'
9. C'

.,.

bracket is attac hed a rod
that runs down the side to­
ward the rear to a small.
sealed, metal box that
holds a 4-rpm de motor I
had lying around. It is much

~ •
'<' )

~600•
;to..
'" "

,
~ M' ·n~E ~

A ' TEST POI~ T

" • )PC -' .
SEU

"'r.
I . V _ ,,, t,.
VIOE O

'co '..".
t U .MP _ COM"OSIT[

vIOEO"''''

.,.

"
" )

" • N...fL

"'
JI "'.

n .....L, • 'OClil

'" • ) ( • N • •
~7 (OPTIC",

~ .',
), • ". ,

Fig. 13. Schematic of video/sync board. All transistor de­
vices shown are smafl-signaJ NPN devices in an RCA 1(,
CA3046. Numbers shown around the e-b-c of devices indi­
cate pin numbers of that tC for referen ce and
troubleshooting. No te: If cable is term inated in 75 Ohms at
the monitor or a drive-level pot (usually 50 to 100 Ohms in
monitors), use}1 from A to C and omit pot RL. If no drive
level ;s used on your monitof, ;umper B to C and use RL as
your drive control to prevent overload.
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The 01.·1 is a unique
c h e m i c a l dum m y l o a d .
Un li ke m e S$y oil · f ille d
dum m y lo.ad5. it w ill not
lea k_ Sealed ready to use.
Max. 1000 watts PEP f or
15 sec. SWR les$ t ha n
1.5:1 1.225 MH z. Portabl e
_ only 3 ~ - ~ 4 % - .

Only $19.95

VAN GORDEN ENGINEERING
P.o. BOX 21305

S. EUCLID, OHIO 441 21

r.i RANDOM WIRE
ANTENNA TUNER

Most lIa. sati le a ntenna t une r alla ilable.
Any a n,enna _ coa x f ed or random wi. e
(l 60-IOm.). Front p anel f u nct ion s .... i tch
se lec t s be' w ......n two ci rc ui ts - a Pi 0 . I.
n ... t....o rk _ or t un er bypass. Front pa n...1
ant enna switCh. Relatill ... o ut pu t m et e r.
200w out put - will work w it h lI irtua ll y
any t ransc eiller. 6 '12 - x 3" x 3- . AUract ilie
b ronze fi n is hed enclosure.

Only $64.95

T-2 ULTRA TUNER

DL·l K4RU DUMMY LOAD

T-3 MOBILE IMPEDANCE
TRANSFORMER

M atches 52 ohm coax to the l ower imp~
dance of a mobile w hi p . Taps bet ween 3
and 50 o h m s. 3·30 M Hz_ 300 watts outpu t .
2 ";' - x 2- x 2 ';'-.

On ly $24.95

Tunes out SWR On a ny a nt enn a - coa x
l ed o. ra ndo m w i .e ( 160·10 mete~l. Any
" 8 - UP t o 200 watts RF output . Rugged.
yet com pact: 5 ';' - x 2 ';' - x 2 'h -.

Only $43.95

T-6 ULTRA TUNER

All b ands (16(} l O m .l with a ny wire ­
200W output _ Any transc eill ... r _ H om e
o r porta ble _ N...on t une ·up indica to r

Only $32.95

ER

Design your own HF mobile
trem a ful l selection at Icp­
QUality; u.s-rrcoe sta inless
steel boll rncxrIts. quick dis­
comects. masts, sprirv>, and
resc-ctco. Youcon COler a ny
6-b-80-meter bond. Croose
frem medium a hil1l po.oter
resonators w ith broadest
t:::ord'width ord k::M'est S'NR tor
optimumperformonceonony
bard. Eosybord d1angeand
g::::lraging with HJsfler's fold­
0<Ier most. too.

Hustler HF antennas deliver
outstording signal reports
wherElll'ef vorre rrocne!

3275 North oo B" Avenue
KluJmmee. Aorldo 32741

Ask any ham - the best HF
mobiles on the road come
from : Hustler - still the
standard of perfonnonce.

RAC

Features: Model TE-464
• True ON ~Ilnal .toptOductoon-S"'Ole "0,,*1 .eeep.,..,
"R""OOW!$ all QRI,II "nd QRN
'Digs out ON !IOgnal. <leCOOeS ••• '11'1 Ph.ased Lock
Loop Tone Deccder then reproduceS ' I w,th lull
operatOf CQr'llrol~ Ga"n, Freq. Too... Delay.

'AII controlS 00 Iron. panel
'F",q COfI"ol v8"able 300 HZ 10 25(X) HI w.1I match
any no

'LEO lI.shIr$ dun"U decode< opeI.loon
·()pe<a ' ..... ,1'1 lone w,tn "II audlO-lelI..e ,1'1 l,ne otl

OFFI8YPASS
"Bu'lt on speakllf
•Heaclphones jack 'No' panel
' Batlery Of ACadaplo<. 9VDC opel_lion

PLUS:
' De lu x" CMOS Keyet - "Sta tll-Ol·II\4HI,," CMOS cu­
CUitry

'Self·completing (\(lIS and dashes
•80lh dot and dash memory
"Ia mbiC ke ymll w.'h a ny squeeze pilddle
'5-50 w.p.m.
' Speed , Vo lume, Tone, Tune and Weigh t con"OIS
•Side!""" and speake,
"Semi-auto swi tCh for bug Of stralll ht klty
' Deluxe quarter.inch jaCkS to< keying and output
' Keys Il' id blOCk or wild sta te ngs

TRAC·ONECW
PROCESSOR

Features: Model TE 424
• True ON sognal ,eprodUC:ll00-S<ngle s,gnal recap­,..,
· Remo. es all o m.. an<lORN
-o;gs 001 CW s'llnal . decode$ ,t "",til Pl>ased LOCk
Loop Tone CMcode< lhen '8'P<QOuC" II ""'In lUll OP­
erato.- CQf1lrol ower Goo,n. Freq. Tone. Delay

-All eon'rols on " ont pan&!
-F.eq eon,rol .a,ial)le JOO ....z to 25OO ....z "",II mall;'"

any "9·
'LEO f1;asheS du""ll decodoM (lpefa"on
-Operates m I,ne "" ,th ng audIO-lea"" ,n line on
OFF/BYPASS

- Bu,lt·,n apeake>
- Hea<lpl'KlneS jack 'ear pan&!
'8atle<y 0.- Ac..daP'Of. 9 VOC operahon .... 76

SEND FOA BAOCHUAE ON OlJA FULL PRQOOCT LINE

ELECTRONICS, INC.
1106 RAND BLDG.

R A C BUFFALO. NY 14203
(716) 852-8188

TRAC·ONE + DELUXE
CMOS KEYER

$89.95

i ~ .•.- '" ,

$119.95
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Fig. 14. Fo il side of video/sync board.

tentionally chosen for the
EM E arrangement.

1 have tried several sam­
ple-and-hold ci rcuits and
antenna po sition ings so far
and have fou nd none to be
the perfect result I want.
Many such ci rcuits are al­
ready arou nd as desc ribed
in the articles over the past
couple of yea rs and 10­
meter antennas are easy to
build, so you may have
you r system running before
I have mine complete. I am
working hard on the EM E
version at the moment, but
should get back on the
OSCAR version soon.

The cost of the A-to-D
converte r IC is quite attrac­
tive now, and with my love
for digital ci rcuits I am go­
ing to try one more sample­
and-hold c ircu it using that
type of device. It is an
analog in, 3 digits in BCD
output device covered a bit
f urther as an antenna read­
out device for use w ith CDE
H am 3 rotator control s in
Ham Radio, January, 1979,
p, 56 . The device used there
is an AD 2020 by Analog
Devices, Norwood, Massa­
chusetts.

If there are any ques­
tions, please include an
SASE, and I' ll sure try to
help you, If you come up
wi th other uses (surveil ­
lance, etc .I please write, as
several people have al ­
ready approached me with
ideas beyond what I had in
mind , I' ll t ry to act as a go­
between as best I can for
any new ideas fo r my
camera. Good lookin' .•

USE LARGt HOSE CL A "' ~S

TO ANGU IFtO N FO R "' OVU ING

Fig. 16. Mechanical assembly of the camera.

R99d9r S9rvic9 for fllcing pllg9 ..-331-

LHEL
COHUOL SHAFT
(I F REQ' O)

<,

I am stil l deciding wheth­
er to use steer antennas to
prod uce center-box white
scheme, o r samp le and dis­
play all levels as boxes in
the same arrangement in
whi ch the antennas are me­
cha nically set up. The latter
has the advantage of being
able to te ll what polarity
se nse the signa l real ly is, a t
the antennas, by observ ing
wh at box(es) are lit the
bri ghte st. a nd to what
po larity you have those
antennas al igned . I t does re­
qui re smal l changes in the
video stage of t he camera,
however, so you don't get
just satu rated w hite or
bl ack o ff p o sit ion s in -

M P MOUN TING
J'(lST LOCATIONS

INPUT VERT Sl NC
FROM DE CODER BOAR D A
HOLE V

)

IN ~ UT HOl . SYNC
FROM DECODER

/ BOARO A- HOLE H

a samp le, hold, choose-the­
highest-figure, and use-tor­
d isplay system.

•

1'", VllliO

"

•
1145

'.
.. • •

". 11 01 ""S( N~ ,

~

1
I IDEO/

~TNC BD

OD lD-" ..
I

1- CN

• I •
\

•I\ I DO JL ~I D ( D, I ...
..... - '" ~-

•

1I'j ~ U T LFtO VID EO

FAO M VID \ON LFtD BO

J! 11\~,

• • M, P.

0,

!-, ".,

.t
-

,
"

\IlT

see

• V TEXT
, ,
",

•• ..,
"''" rcon." ..

CNTR ALLEN · BFtAOL EY
TYPE J ?

••

Fig. 15. Component side of video/sync board. Schematic
t ype symbols are used to show loading placement of com­
ponents. Sol id lines connecting dots are jumpers on compo­
nent side.
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~ RESiSTO R

sam pled, and o nly the high­
est is used to light the white
box o n the monitor - sort of

__• JU M~ER





M ike ledan WD8/LW
4121 Lum Rood
"'flied M / 484 1Z

Tech mc;j/ Clinic
PO Bo~ 616
Sler iing Heights MI 48078

CQ MARS de IC-2A
- work new worlds

PROGR. .. ...BL(
O,YLOER IC

,
lJU..P ER OR

BR IOGE " ERE

BOTTOM

Fig. 1.

Be ing a group tha t takes
p leasu re in passing

along usefu l in formation to
fe llow ham s, Te chn ical
Clinic sends this pub lic in­
formatio n bullet in on the
1().minute frequency modi­
fication for the new teem
IC-2A hand-held. The short
a nd simple job will a llow
ope ra tion (de pe nd ing on in­
dividual rad io charac tens­
t IC S) from 141 .000 MHz to
149.995 MHz.

TC was pleasantly sur­
pri sed to discover that
lcom ha s made another rig
tha t le nds itse lf to tinkering.

This happened whil e one
was o n the bench for a
pr oduct d e ve lo p m e nt
expe rime nt.

You will need only so lder
a nd a low-wa ttage so lde r­
ing iron. The two-step o pe r­
ation is as fo llows:

1. De-so lde r the brown
jumper wire from the MHz
BCD thum bw heel switc h.
This will allow the MHz
switch to run through its
whole range.

2. Solder a small piece of
wi re (o r form a so lder
br idge) at the posit io n

where the ce llopha ne PC
ha rness te rmina tes at the
programm a ble divider IC,
as shown in Fig, 1. This
a llows the radio to recog­
nize a req uest for 148 and
149 M Hz.

That's it. You now have a
rad io with MARS/CAP capa­
bility which has no t had any
of its normal operation im­
pai red one bit. It is hoped
that all present and future
owners of this rig will take
full advantage of this mod
once the ir individua l war­
ra nties expi re.•

FRt:t: CA TAlOG

Fo, ",,,,a 'nlo,..... rlon ..,lie
G ROVE ENTERPA IS E S

Oe~rtm.n l C
8 .... lown. N C. 21902

• Low cost
• FUlly guaranteed

Spies . . .

Smugglers . ..

Plrale
Stallon• . . .

Secret
Pollee .. .

Foreign
Agent• . . .

Miniature Acllve Antennas

* Scanner Signal Boosters

* Frequency Conver1ers

.~~.:. * Frequency Lists
--e._~ \ . * Antenna Tuners

* Code Breakers

e
G eVE

THEY TALK

... ..12

CONNECTORS ......DE IN USA
Pl·~9 pUSI'l-<;>n adapte ' . ...11 _.. . .. l0i$3.89
pt·~9 & SQ.m .. . .. lM5.89
Oouble lhle Con...,;tor . ... .• .. . $l .Ti
pt·258 Double F a le Con...,;Ior , lI8"
1 11 patch cord * 'RCA lyptI p lug l eac hend 3.'$1.00
Red ucerUG·115 Of116 . • 10/$199
UG·2!>51Pl ·~9 10 ONCI , SJ5O
Elbo* lM359) Silye. Plal ed . _..... $1.79
F59A (TV t ype). . . . _. 10/$ 1,99
VG 210 /IJ Amphenol Type N Male lor RG8 , $3.00
Doubie Female N Ch U S.. MI , UG·:)Q , _ S<' ,75
3116 inch Mike Plug lor ccmeeerc.. .. .. . SI.~

Con nedofS- sh ipping 10.,. add·1. $1 ,50 minimum

RG8X (m ini 8) 95% shield $14.951100 ft.
100 ft. RG8U with PL·259 on each end .... $19.95
BELDEN Coax In 100 ft. rolls

RG58U 119201 $11.95
RG8U 119208 .............•.....• ... $24.95

Grounding strap, heavy duty tubular braid
3116 In. tinned copper 1OClft.
3/8 In. tinned copper _3O"1ft.
3116 In. sliver plated 15cltt.

NEMAL ELECTRONICS
COAXIAL CABLE SALE

POLYETHYl ENE DIELECTRIC
RG5llC\J non<:Qnlamtnal,ng 96% shIeld 12'/1.
RG213 noncontamlna llng 96% SI'll8Id mil . pt<: .36'llt
RG17../IJ-mil tpec; 96% shield . 08"111 .
RGl lU96% ahoeld75 0hm mil spec: . W ill
RG6U~% shield mil spec . .... .. .31°111
RG6AIll dOtJble Shield 7S ohm . 25'llt
RG55AUlRG223fdoubie l il_ SI'lield 50 O!'m 85'111 ,
RG!l8U milspee~% sh ie ld , ... , .I l °lll.

lOW l OSS FDA'" DIElECTRIC
RG8U 110% SI'lield . . . . . . . . . . . . . . . 18"111
RG58U 80% I hleld . . _. . . . . _ .....•. 07°/11
RG58U ~% sh leid .. . . . , .. , 1oo ill
RG59/U 100% lo il Shield TV Iype . . . . 07'1ll.
RG8Ug7 % Iniald 11 gage. . . . . . . . . .. .31' /fl.

Roto r cab le 2·18ga 6·22ga , . , , , ., . 19"lll FREE CATAl OQ
Cl ble _ l nlpp ing S3.00 lsI 100 It., S2.00 each add'I IOO It. COD add $1.50-FlA. Fl " . , "dd"'" S" I.. Ta.

5685 SW 80th. Street Dept. 4X Mleml, Fl . 33143 C.II (305) 001 ·5534
Come See U. At The Troplc.1Hamboree Feb 6th. & 7th.
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Now, the most trusted names in amateur
products are all being produced by the
same manufacturer '
(!? Hy-Ga in Antennas
(j? Hy-Ga in Crank Up Towers
0' Hy-Ga in Antenna Rotator Systems
0' Telex Headphones and Headsets
[!2r Turner MIcrophones

Effective Immediately:
Please address al l correspondenc e

inquir ies regarding COE
na Rotator Systems to the

r81 marketing office of Telex!
y-Gain Amateur Products,

TELEX lYljliJ.n
...316 T E L E X COMMUNICATI O N S INC

96lXl~ A.,. So .... . _ .5. ..".55420 US A
E..-opII 22 ruB "" '-L~~ 93200 St De<-. "-

... 5 .... t .s. 01 A,,~,r' Se'rs 0 " ~ge' 1' 4

AmalelK Antennas towers ROlalors M c.ophon... and HealJselS~heard the wo,ld f ound
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SOCIAL EVENTS

VIENNA VA
FEB 2S

The Vienna Wireless Society
will ho ld the 9th annual ARRL·
approved WINTERFESTl"M '82
on February 28, 1982, beginning
at 8:00 am at the Community
Center, 120 Cherry Street, Vien­
na VA. Tickets are $3.00 and tn­
elude one chance for the prize
drawing. Prizes wil1 include a
Kenwood T5-830S HF transce iv­
er, an Icom IC25A 25-W mobile
z-meter r ig , and a Santee
HT·12QO hand·held, as well as
accessories and books. Excel­
lent food service will be avail­
able. Featu red will be dealers'
and manufacturers' displays, an
indoor uea market, and outdoor
frostbite tailgating . Tables are

and the auction will get under­
way at 8:00 pm sharp. Admis­
sion is free . Please limit your
Items to working electron ic
equipment-no Junk- and make
sure any loose parts are bagged
or boxed.The clubwlll take a f lat
10% commission on all sales o f
Indivi dual Items up to $50.
Above $50, the club will take a
$5.00 commission on each In­
dividual sale. All commissions
are payable In cash only. There
will be refreshments available
and the site has plenty of park.
ing. In case o f Inc lemen t
weather, the auction will be held
on Thursday. March 4, 1982, at
the same locat ion and times.
The Morris Pla ins VFW Post is
located approximately 1 mile
north of the Intersec tion of
Routes 202 and 53 in Morris
Pla ins NJ. For more informa­
tion, write PO Box 3, Whippany
NJ 07981 .

GLASGOW KY
FEB 27

The annual Glasgow Swap­
fest will be held on Saturday,
February 27, 1982, beginning at
8:00 am CST at the Glasgow
Flea Market Building, 2 miles
south of Glasgow on Highway
31E. Admission Is $2.00 per per­
son wit h no extra charge for ex­
hib itors. One free table wil l be
provided per exhibitor with extra
tables available at $3.00 each.
There will be a large heated
building wllh plenty of free park.
ing. No meetings or forums will
be held-just door prizes, free
co ffee, and a large f lea market.
Ta lk-in on 146.34/.94 or 147.631
.03. For add itional information,
contact Bern ie Schwltzgebal
WA4JZO, 121 Adalrland Ct.,
Glasgow KY 42141.

ELKIN NC
FEB 21

The f ifth annual Elkin Winter
Hamfest will be held on Sunday,
February 21 , 1982, at the Elk in
National Guard Armory, located
one mile from Interstate 77 at
ex it 85, Elk in NC. Breakfast and
lunch will be served at the ham­
fest by the Foothills ARC of
Wilkesboro NC and the Briar­
patch ARC of Galax VA. Talk·in
on 144.77/145.37, 146.221146 .82,
and 146.52. For table reserve­
tions, t icket Inquiries, or other
information, contact Ear l Day
WB4GQP, 131 HarrisAvenue, EI·
kin NC 28621 ,orphone(919r835­
3509.

MORRIS PLAINS NJ
FEB 25

The Spilt Rock Amateur Radio
Association will hold Its annual
equipment auction on Thursday,
February 25, 1982, at the Morris
Plains VFW Post 1J3401, located
on Route 53 ln Morris Plains NJ.
Doors will open at 7:00 pm to
unload and Inspect equipment

freshments, and free parking
will be available. Talk-in on
.191.79 or .52. For more lntorme­
t ion , c onta ct B i ll W i lson
WA8YTM. 302 Gentral Avenue,
Apartment 2, Oak Hill WV 25901 ,
or phone (304).469·99 10 or
(304)-469-9313.

LANCASTER PA
FEB21

The Lancaster Hamtest will
be held on Sunday, February 21,
1982, at the Guernsey Pavilion,
located at the Intersection of
ates. 30 and 896, east of Lan­
caster PA. Doors will open at
0800. Genera l admiss ion 15
$3.00; children and XYLs admit·
ted without charge. Each 8-foot
space with a table is $5.00
(limited to two tables for non­
commercial use and six tables
for commercial use). All inside
spaces are by advance reg lstra·
t ion only, and the registration
deadUne Is February 10, 1982.
All vendors must set up between
the hours of 0600 and 0800;
reservations will not be held
past 0900 hours without pr ior ar­
rangement. There will be free
tailgating in specified areas out­
side (if weather permits) on a
urst-ccme. f irst-served basis .
Food w il l be served at the
hamfest. Ta lk·in on 146.011.61 or
146.52. For advance registration
o r more In formation, write
SERCOM, Inc., PO Box 6082,
Rohrerstown PA 17603.

FAYETIEVllLE WV
FEB 21

VERO BEACH FL
FEB 20

The Treasure Coast Hamfest
will be held on February 20,
1982, at the verc Beach Com­
munity Genter, verc Beach FL
Admission is $2.00 in advance
and $2.50 at the door. Features
will include prizes, drawings, a
QCWA luncheon. and tailgat ing.
Ta lk·in on 146.131.73, 146.521.52 ,
146.04/.64, and 222.34/223 .94.
For add itional informat ion, wr ite
PO Box 3088, Beach Station,
Vero Beach Fl 32960.

MANSFIELD OH
FEB 14

The Mid-Winter HamfesUAuc·
nonwill be held on Sunday, Feb­
ruary 14, 1982, at the Richland
County Fairgrounds, Mansf ield
OH. Doors will open to the pub­
li c at 8:00 am. Tickets are $2.00
in advance and $3.00 at the door.
Tables are $5.00 in advance and
$6.00 at the door. Half tables are
available. Features will Include
prizes, an auct ion, and a flea
market , all in a large heated
building. Talk-tn on 146.341.94.
For addit ional informat ion, ad­
vance tickets , and/or tables,
send an SASE to Harry Friet·
chen K8H F. 120 Homewood
Road, Mansfield OH 44906, or
phone (419r529-2801.

until 2:00 pm. Admiss ion is
$1 .00. Tables are $5.00 If a writ­
ten reservation is made before
February 7, 1982, and $7.50 for
any tables remaining after that
date. Refreshments will be evan­
able. Talk·in on .011.61 and .52.
For reservations, contact Mac
W1BK, 126 Forest Avenue, Hud·
son MA 01749.

MARLBORO MAo
FEB 14

TRAVERSE CITY MI
FE81 3

The Plateau Amateur Radio
Association will hold its fourth
annual nemtest on Sunday, Feb­
ruary 21 , 1982, al Ihe Memoria l
Building, Fayetteville WV. The

The Algonquin Amateur Ra- doors will open at 9:00 am. Ad-
d lo Club will hold an electronics mission is $2.50 and ch ildren
flea market on February 14, will be admitted free. Flea mar-
1982, at the Marlbo ro Junior ket tables are $2.00. AU acttvt-
High SChool cafeteria, Marlboro ties will be indoors and will in-
MA. Sellers will be able to set up elude ARRL displays, forums,
Irom 9:00 am to 10:00 am and exhibits, door prizes, and worn-
doors will be open from 10:00 am en's programs. Hot food, re-
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The Cherryland Amateur Ra­
dio Club will hold its ninth annu­
al Swap 'N Shop on Saturday,
February 13, 1982, from 8:00 am
through 2:30 pm at the Immacu­
late Conception Middle School
gymnasium, 218 Vine Street,
Traverse City M1. General ecmts­
sian is $2.50 and single tables
are $3.00. Talk·in on 1-46.85 and
146.52. For further informat ion,
contact Jerry Cermak K8YVU,
Chairm an, 3905 Slusher Road,
Traverse City MI49684. An SASE
will be apprecIated .

A"LINOTON HEIGHTS IL
FEa7

The Wheaton Community
Radio Amateurs will hold their
annual namtest on February 7,
1982, beginning at 8:ooam at the
Arlington Park Race Track EXPO
Cente r, Arli ngton Heights IL.
Tickets are $3.00 at the entrance
arn::l $2.50 In advance. There will
be free flea-market tebree , ex­
panded floor space, parking,
awards, and a large commercia l
area, Inc luding the new com­
puter secti on , Talk · ln on
1.-6.01' .e1 and 1.-6.9-4. For com­
mercial info, call WB9TIE at
(312)-766-1684; lor general info,
call WB9PWM at (312r629-1 427.
For t ickets, send an SASE to
WCRA, PO Box OSl, Wheaton
Il60187.

Listings in this column are
provided free of charge on a
space-alla ilab le ba s is . The
following in formation should be
included in every ennounce.
mltn': sponsor, even t, date,
time, place, city, state, admis­
sion ch arge (i f any), features ,
ta lk·in frequencies , and the
name of whom to contact tor
further information. Announce­
ments must be receivtld two
months prior to the month in
which the eyent faltes place.



"" 0£ IN US'

Price $29.50
U.P.S. INCLUDED

AMATEUII ~'TS

~ MH! , CONVEIITEII KIT , " ." , "00
""~d.,, r _ 'd,_" & ,">!",c'"", nu"' . ,

YAESU FT 207 R
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to 4:00 pm at Churchill High
School, Livonia ML There will be
plenty of tables, door prizes, re­
freshments, and free parking.
Talk-in on 146.52. Reserved tao
ble space of 12-foot minimum Is
available. For further tntorma­
tron. send an SASE (4 x 9) to
Neil Coffin WA8GWl, clo livo­
nia Amateur Radio Club, PO Box
211 " livonia M148151.

PHILADELPHIA PA
MAR7

The Penn Wireless Associa­
tion, Inc., will hold its Tradefest
'82 on Sunday, March 7, 1982, at
the National Guard Armory,
Southampton Road and Roose­
velt Boulevard (Rte 1), 2 miles
south of exit 28 on the Penn­
sylvania Turnpike, Phil adelphia
PA. General admission is $3.00
and a 6' x 8' seller's space Is
$5.00 (bring table) with an addi­
tional $3.00 lor a power connec­
tion (limited number). There will
be prizes, displays, refresh­
ments, rest areas, and surpris­
es. Talk-in on 146.115/.715 and
.52. For additional information,
contact Mark J. Pierson KB3NE,
PO Box 734, Langhorne PA
19047.

WINCHESTER IN
MAR 14

The Randolph Amateur Radio
Association will hold its aro an­
nual hamlest on Sunday, March
14, 1982, from 8:00 am to 5:00pm
at the National Guard Armory,
Winchester IN. Tickets are $2.00
in advance and $3.00 at the
door. Table space is $2.50 and
table space with table is $5.00.
Setup Umes are 6:00 pm to 8:00
pm on Saturday and 6:00 am to
8:00 am on Sunday. For reserva­
tions or additional Informat ion,
contact RARA, PO Box 203, Win­
chester IN, or phone W9VJX at
(317)-584-9361 .

AK RON OH
FEB 28

The Cuyahoga Falls Amateur
Radio Club will hold its 28th an­
nual electronic equipment auc­
tion and f lea market on Sunday,
February 28, t982, from 8:30 am
to 4:00 pm at North High School,
Akron OH. Tickets are $2.00 in
advance and $2.50 at the door.
Sellers may bring their own te­
btes or rent a table lor $2.00.
There is plenty of space and lots
of free parking. Prizes include a
Kenwood TS·130S, an Icom 3AT,
and an lcom 2AT. A 16K TRS-80
Model III will be raffled at $2.00
per chance. Talk-in on 146.04/
.64. For more detai ls, contact
CFARC, PO Box 6, Cuyahoga
Fall s OH 44222, or phone K8JSL
at (216)·923-3830.

LAPORTE IN
FEB 28

The LaPorte Amateur Radio
Club Winter Hamfest will be
held on Sunday, February 28,
1982, at the Civic Auditorium,
LaPorte IN, beginning at 8:00am
Chicago t ime. The donation is
$2.50 at the door and reserved
tables are $2.00 each. For res­
ervations, write PO Box 30,
laPorte IN 46350.

$5.00 and $10.00. Talk-in on
.311.91 and 146.52. For addition­
al information, send an SASE to
WINTERFESTTM '82, Vienna
Wireless Society, PO Box 418,
Vienna VA 22180, or phone Ray
Johnson at (703r938-8313.

DAVENPORT IA
FEB 28

The Davenport Radio Ama­
teur Club will hold its 11th an­
nual hamfest on Sunday, Febru­
ary 28, 1982, from 8:00 am to 4:00
pm in the Davenport Masonic
Temple, Highway 61 (Brady
Street) and 7th Street, Daven­
port IA. Tickets are $2.00 In ad­
vance and $3.00 at the door. Ta­
bles are $5.00 each, with a $2.00
charge for an electrical hookup
(lim ited number). Hotel dis­
counts, lood , and drinks will be
available. Talk-in on 146.28/.88,
WlJBXA. For advance tickets
and table reservations, write
Dave Johannsen WBlJFBP, 2131
Myrtle, Davenport IA 52804.

LIVONIA MI
FEB 28

The livonia Amateur Radio
Club will hold Its 12th annual
LARC Swap 'n Shop on Sunday,
February 28, 1982, from 8:00 am

",See tJ~ r of Ad.ert is er~ on page 114

OUf kit ,,1.0 cOm• • In
• 2 ft . • i.. ....lth 19 db
gain _ ONLY $24.50

TERMS: Chec k, Money Ofder, VISa. M aS'e,Card
PHO"[ and c .a.a . {Add $21 Allow 1woo wee ks

dea 'a"Ce on chocks . Shtpplng and hand·
OIlDEII$ ling c~a rges C.O.D by UPS Of parcel

po", un less pre·pa ld ""t~ ban k ce.cs All
WElCOME Prices SUbj8C1 to c~ange w,ll>ou1 no11ce

TEXAS MICROTRONICS
P.O, BOX 14116

ARLINGTON. TEXAS 71013
817·860-644lI ... 328

.
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The Father of FM
- the tragic story of Major E. H. Armstrong

Atop the Palisades at
Alp ine. New Jersey.

ac ross the Hudson River
from Yonkers, stands a tall ,

Jeanne Hammond

Armstrong's radio tower atop the Palisades at A fpine, New
Armstrong in WWI uniform. (Pho to by Bradfey B. Hammond) Jersey, as seen from Yonkers. (Photo by Jeanne Hammond)
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Howard Armstrong, about six years old, with his sister, Ethel.

1032 Warburton Avenue, Armstro ng 's boyhood home in Yonkers. His earliest experiments
were carried out in the cupola on the third floor.

When Howard was four­
teen years o ld, his father,
who was American repre­
senta t ive of the Oxford

• ~\ \ I
• , ,

/i -,

" •, • ,
• - " -- •,

•,

City Publ ic Sc ho o l 160.
would quiz his nephew to
e ncourage his mental agili­
ty.

,

•-,

minus three. divided by six,
t imes two, plus nine?" His
great uncle, Cha rles Hart­
man, pr incipal of New York

The tower and its ac­
companying radio sta tio n
were built in 1938 at a cost
of over $300,000 by Edwin
Howard Armst rong, pioneer
radio inventor. to demon­
strate the supe riority of his
new system of rad io broad­
cas t ing - freq ue nc y mod­
ulation (FM ). Afte r Pro­
methean battles with the
broad ca sting industry.
which fought to preserve its
investment in the estab­
lished system (amplitude mod­
ulation -AMi FM was finally
accepted and today is the
preferred syste m in rad io,
the requi red sound in TV,
and the basis for mobile
rad io, microwave relay, and
space communica tions.

As litt le known as the sig­
nificance of the tower is the
man who built it. Armstrong
wa s born in New York City
in 1890. Whe n he was
twe lve years o ld, t he fa mily
moved to 1032 Warburton
Avenue -known to family
and fr iend s s im p ly a s
"1032" - in Yonkers. The
ho use, which sti ll sta nds
just up from the C reysto ne
railroad st a tion, was de­
clared an historical land­
mark in 1978 by the Yonkers
Historical Society.

three-armed tower. It is ac­
cepted as part of the land­
scape by tho se who live o n
the river's east bank and is
seen dai ly by thousands of
co mm u te rs on Co nra il's
Hudson Division trains, yet
few know what this tower is
or how it has affected their
Jives.

Next door, o n the no rth
side of the house at the cor­
ner of Odell Avenue, was
1040 Warburton Avenue,
the home of Armstrong's
maternal grandparents . The
members of the two fam­
ilies were a gregarious lo t,
and Ho wa rd 's c hild hoo d
was a hap py o ne filled with
large gathe ri ngs of re l­
atives, many of whom were
teache rs . lea rning was
prized . "Qu ick, boy! How
much is nine times five.
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His bedroom/workroom in the cupola looked out on the spot on the Palisades where his
rad io station woufd later be. (Photo by Bradley B. Hammond)

University Press, bought
him (on one of his yearly
tri ps to l ondon) a book, The
Boy's Book of Invent ions.
Reading of Gugl ielmo Mar­
coni's sending of the f irst
wi reless message ac ross the
Atlantic so excited his imag­
ination that he determined
then and there to become
an inventor.

In his attic room in the
cupola overlooking the
Hudson Rive r . H o w ard
Armstrong began tinkering
with radio. In those days,
broadcast sound consisted
of Morse code signals
picked up with earphones.
The incipient young inven­
tor set out to make them
louder. He was dogged in
his search and developed at
this early age a capacity for
infinite patience in his ex­
periments w hich was to
ma r k h i s life 's wo rk .
" Genius is one percent in­
spi ration and ni nety-nine
percen t perspi rat ion," he

Armstrong constructed large antenna kites which he flew
from the upper stories of "1032" in an attempt to improve
reception.
52 73Magaz ine • February. 1982
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The young inventor at work on the "1032" pofe.
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Thomas j . Styles, Armstrong 's longtime associate, Ethel, Howard, and his mother. (Photo by
Bradley B. Hammond)

Maior Armstrong's sister, Ethel, and her husband, Bradley Hammond, listen to a crystal set
with their evening meal, around 1920. (Photo by Bradle y B. Hammond)

found in Deforest's favor.
However, the scientific
c o m m u n ity has always
c red ited Armstrong for the
invent ion and he received a
gold medal for it from the

Later, anot her invento r,
Lee DeForest, challenged
Armstrong's priority for thi s
discovery and the issue was
twice argued before the US
Su p reme Co urt- w h ic h

done it ! I' ve done it!' 1real­
l y don't rem ember the
sounds from the box. 1w as
so groggy, just having been
wakened. I jus t remember
how excited he was. "

used to say in later years,
quoting Thomas Edison.

Arm strong explored
many paths in his attempts
to strengthen the sound.
Reaching up into the air to
better catch the broadcast
signals, he flew from the up­
per sto ries of 1032 large an­
tenna kites which he had
built w ith the help of hi s
Yonkers friend, Bill Russell.
He bu ilt a 125-foot antenna
pole, the tallest in the area,
in the south yard . H is youn­
ger sister, Edith r-Crtcket").
helped in the construct ion,
holding the guy wires and
handing him bu ckets of
paint as he swung aloft in a
boatswain 's chai r. Neigh­
bors watched with awe and
apprehension. His mother,
however, had complete
faith in her son. When a
neighbor telephoned to say
that Howard was at the top
of the pole and it made her
nervous to watch, " Don't
look, then: ' was her conf i­
dent reply.

Howard attended Public
School 6 in Yonkers and
Yonkers High Schoo l, and
went on from there to Co­
lumbia University, com­
muting on a red motorcycle
hi s father had given him as
a high school graduation
present. His interest in radio
led him to the study of elec­
trical engineering.

tn hi s junior year at Co­
lumbia, Armstrong' s dil­
igent search for improved
radio reception paid off. He
invented the regenerative­
oscillating, or feedback, cir­
c ui t whi ch greatly in­
creased radio signals, made
them loud enough to be
heard across a room and
led the way to transatlanti c
radio telegraphy. His sister,
Ethel , remembers vividly
the night it happened .
" M ot her and Father were
out playing cards with
friends and I was fast asleep
in bed. All of a sudden
Howard burst into my room
carry ing a smal l box. He
danced round and round
the room shout ing, ' I've
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stit ute in Philadelphia, also
cred ited him with the inven­
t ion of the regenerative cir­
cuit.

Afte r graduation from
Columbia in 1913, Arm­
strong worked as an in­
st ructor at the college .
When the US entered the
war in 1917, he joined the
Army Signal Corps and rose
to the rank of Major- his
preferred ti tle for the rest of
his life . Whi le in the se rvice.
he invented the super­
heterodyne circuit whi ch
amplified even further the
sound of rad io transmis­
sion. This invention brought
him into contact with David
Sarnoff, who later became
Pres ident of Radio Corpora­
tion of America and whose
bright and attractive secre­
tary, Marion MacInni s, he
later ma rried.

After the war, Arm strong
re tu rned to Columbia
where he worked as an as­
sistant to Professor Michael
I. Pupin, famed phys ic ist
and inventor. When Pupin

, .... k Z
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Close-up o f the tower. (Pho to b y Bradley B. Hammo nd)

\

Inst itu te of Rad io Eng i­
neers. Years later, the repo rt
accompanying t he presen­
tation to him of the Frankl in
Medal, by the Frankl in In-

}
!

,f.-- -

Billboard in Yonkers dating around 1921. (Photo by Bradley B. Hammond)

•

Armstrong and his wife, Marion, by the "1032" pole. (Photo
by Bradley 8. Hammond)
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(213) 820-1234
(714) 772·9200
(816) 679-3127

IIEW TOU FIlH ORlIEi II U.IEI: 18001 421-6831
Fo< ;ItI $t;ltes • • c. pt C;llIIo"'II
Cillo ! resldentt ple;lse uti collect on our regulilr numberS

OPTIONAL ACCESSORIES:
1 hour QuiCk charger (ACH 15) • 16 butto n
touc h lone pad (S15T) . DC cord . Solid
Slate power amplifiers (5-30 & 5-801 •
Holster (Ce l S) • Speaker/mike (H M 15)

2050 S. Bundy c r., l os Angeles, CA 90025
931 N. Euclid, An.helm, CA 92801
But ler, Milleurl 64730

more radio
...Iess
money

TEMPO'S ALL NEW S-15 SYNTHESIZED
HAND HELD OFFERS IMPORTANT

FEATURES AT A PRICE THAT DEFIES
COMPARISON.
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Available from Tempo dealers and

Compare these features with any other hand held
available... the 5 ·15 Is the obvious choice

5 WATT OUTPUT (1 walt low power swltchable)

* "EASY REMOVE" BATTERY PACK

* 1 HOUR QUICK CHARGE BATTERY SUPPLIED (450 ma/HR)

* BNC ANTENNA CONNECTOR & FLEX ANTENNA* EXTREMELY EASY TO OPERATE

* PLUG FOR DIRECT 13.8 VOLT OPERATION

* 3 CHANNEL MEMORY. (1 channel permlis non-standard repeater
offsets. 200 micro amp memory maintenance (standby)).

* veFtv SMALL AND LIGHT WEIGHT (only 17 ounces)

* 10 MHz FREQUENCY COVERAGE: 140·150 MHz (150-160 lor
export customers)

* AMPLE SPACE FOR PROGRAMMABLE ENCODER

* SPEAKER/MICROPHONE CONNECTOR

* ELECTRICALLY TUNED STAGES (receiving sensitivity and output
power are constant over entire operating range)

* LOW PRICE...$289 5-15 wIth touch tone paCl $319

SUPPLIED ACCESSORIES:
Rubber antenna . Standard char ger . Ear
phone • Instruction ma nua t • 450 ma/HR
baltery (QUick Charge type)

•

Tempo 5-4
The first 440 MHz hand nero and sti ll a
winner oilers the per/ee l way to get into
an uncrowded band, Check one out at
your loca l Tempo dealer or wri te Henry
Ra~o , S289 5-4T.. ,$319

tJEJJJ ~()IICCD F!Qc.E r

Boost the power o t your hand held or
mobile Unit with a Tempo solid stale
power amphfler. A broad range of power
oulputs available at very alfordable
prices, Please write lor litera ture,

COMMERCIAL HAND HELDS
Henry Rad iOo ffers a line line 01UHF and
VH F hand he ld transceivers for
commercia l applicat ions. The operating
frequency of the FM H-12 and FMH-1S is
135 to 114 MHz and the FMH-40 and
FMH·44 is 440 to 480 MHz. They are
extreme l y s t u rdy , their s uperb
dependabili ty has been thoroughly
proven and the price is much lower than
you might expect. Please call for
complete i nfo rmat ion~_

Tempo M1
Tempo does It aga in! r r us t ime w,th tne
world 's I lrst and onl y All CHAN NEL
synth es i zed ha n d held ma nne
transceiver, The Tempo M 1 operates on
all marine c t-anners.i.ootn U ,S, and
i n t er n atio nal. plus four weat her
channels Ttus is a rea l work ing tool and
a hobby rig w ith hundreds of uses It IS
sk illfully engmeered and bUilt 10 provide
endless hours of hard use, 1 watt low
power-2 'h wat ts high power oosttrcns
And tne pnce...LE SS TH AN $500.

theALL
NE
tempo
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In 1913, to celebrate the opening of New York 's first radio
station-and to impress his fian cee-Armstrong cavorted
atop the new WJZ transmitter tower. (Photo by George
Burghard)

died, Armstrong took over
his professorship and, fi­
nan cing his own research­
his inventions had by now
made him wealthy- co n­
cent rated o n the e li mina­
tion of static .

In 1933. Armstrong se­
cured four patents wh ich
were to be the basis for fre­
quency modulation. Th is
was an entirely new system
of broadcasting . Unlike
amp l itude modulati on
which varies the amplitude
or power of rad io waves to
transmit sound, frequ ency
modulation varies the num­
ber of waves per second
over a wide band of fre­
quenc ies. As static is trans­
mitted by amplitude modu­
lation and cannot break in­
to the wide band of Ire­
quen cie s of frequen c y
modulation, the latter is
virtuall y sta tic-free . Arm-

ably, t he esta blis hment was
less than enthus iastic at the
prospect.

Howe ver, fo r several
years RCA gave Armstrong
experimenta l b roadcast
privi leges in its studio at the
top of the Empi re State
Building. But in 1937, say­
ing tha t they wished to de­
vote the space to the de­
ve lopment of TV, t hey
asked Armstrong to with­
draw.

More de term ined tha n
ever to prove the superior­
ity of FM, Armstrong built
his own station in Alpine,
New Jersey. The si te he
chose had been visible to
him as a boy from his a ttic
c upo la at 10 32, and it
served his pu rpose well. It
was one of the highest

was crumpled, and live and
recorded music were
beamed from the Runyon
tower to the audience forty
miles away.

Although the engineers
marveled at the fidelity of
the sound, FM did not im­
mediately take off and it
would be some time before
it would become a co mmer­
c ia l success. " If you bui ld a
better mousetrap the world
doesn't necessarily beat a
path to your door," Arm­
st rong said ruefully in la ter
years as he fought for the
acceptance of his new sys­
tem of broadcasting. As a
matter of fact, FM was so
revo lut ionary that an enti re
ind ustry had to scrap its
ha rdwa re and start over
before its potential could
be rea lized . Understand-

Armstrong receives the Medal of a Cheval ier de la Legion
d'Honneur for his contribu tions to wartime wireless, from
General Ferrie, head of French milita ry communica tions.

••
-

stro ng, who enjoyed apho­
ri sms, liked to quote defeat­
ists who said, " Sta t ic, like
the poor, will always be
with us." He proved them
wrong.

The first publ ic broad­
cast of FM was made in
1935 from the home of his
fr iend C. R. (Randy) Runyon
at 544 North Broadway in
Yonkers. Runyon was a ham
who o perated under the
c all le tte rs W2AG a nd
broadcast from a tower in
the yard of his house . The
tower and the house are no
longer stand ing. The Run­
yon living room served as a
studio for a demonstration
of different kinds of sound
that were broadcast to a
meeting of the Institute of
Radio Engineers at the Engi­
neer's Bui lding on West
39th Stree t in New York City.
Water was poured, paper

••,
,•

\
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Dual VFOs Give You TWo
Competitively priced, quality
Amef1can design and construction
by Cubic ... a leader lor 3 oec­
ades in defense and commercial
eececece

Features:
AM band coverage including WWV
and the new WARe bands

DUAL VFO's each provide com­
pete band coverage. (You are not
limited to a single memorized fre­
quency)

235 Watts input, SSB and CW on
all frequencies

Utilizes an 8 pole filter which is
continuously variable for either
high pass or low pass.

CW Crystal Filler (optional),
400Hz 6-poIe

Unique Visual Display of
Passband

External Receive Antenna Jack
allows separate transmit and
receive antennas

Tunable Notch Filler when c0m­
bined with passband luning,
provides the ultimate in removing
interference

Selectable hard/soft keying
makes the diff6lrence In pile up

Continuously Varillble AGe lett
you hear the we_ signal which
woukl normally tie masI<od by
strong adtacent channel n.­
Ie""",,

Logrithmic Speech PrecesSOf'

AF, AF and IF Gain Controls to
provide an infinite selection 01
receiver dynamics

4 Function Meter reads "5" units
in receive, and selects forward

power (ca"brated in watts PEP),
reflected power, or Ale level in
transmit

MMtwy Quality PC Boards of dou­
ble Ikted. ~ted Ihrougtl gtas.
epoxy metirtal
Modular Consb'uction with PC
bollrd8 and assemblies inlerC()ll..
nected by plug-in strip line and
coaxial connectors. Chassis and
cabinet are of rugged steel con­
struction

Call or write for a Free Brochure

IF Passband Tuning not 10 be con- Fu'I or semi CW Break-In
fused with ineffective "IF shift .. • CUBIC COMMUNICATIONS

A ..."w of".. CuI:io<" eo.,......_,'"""'V01..-...

305 Airport Road. Oc..tlSlde. CA 92054 (11") 151-1525
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PSU-6A

Power Supply Speaker

•
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ASTRO 103
Transceiver

Complete System 103

o Q

1500Z-A
1500 Wall Linear

Ampl,f.er

III

ST-2B
2kW Antenna Tune'
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Armstrong at his desk at W2XMN.
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his regenerat ive patent
years be fore. Armstrong be­
ca me embroi led in twenty­
o ne infringement actions to
ad jud ica te his FM patents .
Battl ing giant corpo ra tions
with batteries of lawyers
used up his resources. Final­
lv, in 1954, ill, disillusioned,
and his fortune gone, Arm­
strong took his own li fe .

After his death, his wid­
ow, Ma rion, set out to finish
what he had sta rted . She
co ntinued the lawsuits, sit­
t ing in the courtroo m each
d ay following the argu ­
ments and watching as tes­
timony was given . Her first
vic to ry, over RCA in 1954,
gave her fund s to continue
the other suits . In 1967, wit h
the vic tory over Motorola ,
she had won all twenty-one
and established clearly and
d e ci si v e ly th at Edw in
Howard Arm strong was the
inventor of frequency mod­
ulation .

Today, the Alpine tower
stands as a monument to
the brilliant man whose in­
ventio ns to uch our lives
every day. His contr ibu­
ti ons a re pe r ha ps be st
su mmed up by Lawrence
Lessing in his b iography of
Armstrong, Man of High
Fidelity 0 . B. lipp inco tt
Co mpany. Philadelphia a nd
New York. 1956). "The lone­
ly man listening to music in
the night. the iso lated farm­
er hearing nightly the news
of the wo rld, the a irplane
pilot guiding his c raft safely
through the ocean of the
sky, the astronaut now in
his capsule gathering in the
wh ispers from space, the
ea r t h bou nd e me rge n c y
crew contending with some
mission of mercy or d i­
saste r, the army on the
move and the man in his
a rmc hai r, charmed o r in­
struc ted for an hour by a
great play, a symphony, a
speech, a game of ball - all
owe a debt to thi s man who,
in some fo rty years of high
fide lity, fashioned the in­
stru me nts illimitably ex­
tendi ng these powers o f hu­
man co mmunicatio n....

During the Second World
War. Armstrong devoted
himself to mil itary research
and a llowed the govern­
ment to use his patents
roya lty-free. He received
the Medal of Merit for his
contribut io ns.

sta tion's signal.
Pro gram s o riginat in g

with WQXR in New York

The Id iot's Guide pulls no punches and doesn't 'snow' you
with non essentials . but it does unlock some nxers' sec rets;
for example: How 10 OSl , What to say, Where to place your
antenna, How much po wer to use,Whose awards can you gel ,
Why and When to use SSB or CW, and much more ... th ings
that you need to know, and information that Honor Roll mem­
bers had to learn the hard way.
Dozensof DXers have been interviewed and their suggestions
have been included here. Take a lip from the " Big Guns" and
use their secrets and tricks.

THE COMPLETE 10101'5 GUIDE TO OX is available at dealers
nationwide for only $12.95, but if you can 't stand to wa it, rush

Dick $15.45 (wh ich will cover First Class postage).l l you live in
Californ ia, please include 84¢ l or Sales Tax. Te lephone orders
accepted 10 AM- 6 PM Californ ia time.

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

San leandro, California 94577 .... 26
(415)352-5420

Interested In DX?
Dick Bash says you need THE COMPLETE IDIQrs GUIDE TO
OX (by Stu Gregg. NF4Z} if:

, ),00 think IRC meene In'emllional Red Cross
· you're stil l worlliog on your DXec
· you think WAC mellns II female army person
· you',e not II BIG GUN (yet) -'",
· you think the 'BUREAU' I. where you put your ~

loch

points in the region and had
unobstructed space around
it for the broadcast of the



MIRAG
I Bl016

KDK FM-2025

World Wide Satellite
Systems Available

We Stock Special Satellite Cable.
RG·21 31U at $3.50 per/lt.
RG·59/U Stranded Center Cor.
at $0.25 perllt.

DIGITAL
FREQUENCY
COUNTER
Trlonyll.·
Model TR·1 000 •
0-600 MHz
Dlglm...·Model 0.51 0 SOHz·1GHz

KANTRONICS
Mini-Reader

Field Day

<: " D IICOl'4J IC-720A,Ie-730
HY.GAIN IC·25A, IC·251A, IC·2Kl,IC·451A

TOWERS
& ANTENNAS

DRAKE
Keyboard

DRAKE TR-7 & R-7
L·7 2KW Line. r Amplifier

"Aqul
Se Habla
Espanol"

ROCKWELUCOLLINS
KWM·380

~ -• -

" ',
... -

,• • ,
C , •

FT-l01ZD MARK III, FT·480R,
FT·707, FT·720RU, FT·720RVH,

FT·902DM, YR-901·CW/RTTY

,_ - - --'" '\7&§ §()JJ
FT-ONE

-BIRD
Wattmeters &

Elements
In stock

ICQM
IC2AT
IC3AT
IC..AT

-

SANTEe
HT·1200,ST·7fT

YAESU
FT·208R
n·290R, FT-708R

-
ASTRO 103 150A & 100 MXA

DIPLOMAT 150

AEA Morse Matle,
MBA & IsaPol. Antennas

--.::
.'..

MURCH Model UT2000B

MAIL A LL ORDERS TO BARRY ELECTRONICS CORP.,
512 BROADWAY, NEW YORK CITY, NEW YORK 10012.
BARRY INTERNATIONAL TELEX 12·7670 212-925·7000
TOP TRADES GIVEN ON YOUR USED eQ UIPMENT.

AUTHORIZED 015T5. MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS.

All Handy Talkies In Stock For Immediate Dellveryl
VoCom 2 meter 5/8 Telescoping Whip & Duckle

Antennas & HT Amp's HEAVILY STOCKED

We Will Not Be Undersold
Call: 212·925·7DOO

Super Sale On All Surplus Parts, Meters, Capacitors And Connectors, Etc...Come In And Save Over 50%

New York City's LARGEST STOCKING HAM DEALER WE STOCK ARRL & BASH PUBLICATIONS.
COMPLETE REPAIR LAB ON PREMISES

WE STOCK-NEWAOBOT MODEL 1180O. BIRO WATTMETER, HY·
GAIN, LARSEN, SHURE, KDK·2015R, TURNER, ASTATIC,
VOCOM, VHF ENG., MFJ, KANTAON1CS, AVANTI, CORDLESS
TELEPHONES, POCKET SCANNERS. NYE, BENCHER,
VIBAOPLEX, ALPH A.

WE NO"" STOCK COM MERCIAL COM MUNICATIONS SYSTEMS
DEALER INQUIRIES INVITED. PHONE IN YOUR ORDE R & BE REIMBURSED.
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Wit h the co mple tio n o f o ur recent move t o HUD SON, NH
TUFTS ELECT RON ICS is ready to bring you more e x­
citing innovations. Our co m plete AMAT EUR RADiO
CATALOG is again available , pac ked with DISCOUNTS,
PACKAGE DEALS and plenty of tho se ha rd to find items!
Our catalog is computerized an d updat ed da ily to ass ure
you o f the best p rices and t he most up to dat e info rmation
available a ny whe re. Come visit o ur NEW MODER~ S HOW­
ROOM. Tufts Elect ronics is o nly 30 minutes for Rte 128
In Boston via Rt e 3. With the SAVINGS fro m o ur
DISCO UNTS plus NO SALES TAX in New Ham pshire
you'll be smiling all the way! To make your shopping
even more pleasant o ur ne w store hours are 9-6 daily and
12-5 o n Sun day s. Come visit us SOON.
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BUZZARDS BA Y ELECTR ONICS
196 Main Street

Buzzards Bay. Mass 02532
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ARLINGTON RADIO
1301 MasMehusetts Ave

Arlington. ~ss 02174
617-648-2097
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TUFTS ELECTRONICS is ple ased to int roduce o ur two
newly affilia ted stores. AR LINGTON RADIO is a new store
serving the greater BOSTO N area . Their speciality is a new
system o f CONS IGN E D sales wit h an automatic mark-d own
every t hirt y days. BUZZARDS SAY ELECTRON ICS is an
established electronic supplier serving CAPE COD and the
PRQVID Er-; CE area. T UFTS ELECT RON ICS will be es tab­
lishing a few more affiliate stores to make your shop ping
more convenient. Fo r det ails on how 10 become an affili at e
sto re contact our main o ffice in IIUDSO N, NH .

- _._.._._... __. - ­-._,,_ ...._--­
~ ..._----._".._-­_.- , - --._.,-- - --. ~. _..--._ ..- . .,- -

Manchester

Nashua

TUfTS

_.__.a

ELECTRONICS ~ ..
61 l owell Rd., Hudson, N.H. 03051

9-6 Dai ly (60 3) 883.5005 12-5 Su nday

---------------------------------------

-_ .--- - -_.._ __ -

----- .._._.
- --~~ .. -.-- -~-~--­-- ------_.....------ ..----_.---- _......

--._--_._. ._._--_.
_ • • u _ ~~__•_._ .._- -_.-- .-._-_-....--- ._.-- .-- - .-- '" - ,- -- _..-

---------------------------------------

---------------------------------------DISCOUNTS- FREE CATALOG - EXPORTS- PACKAGES

_ _ L r _. _ _ ~._ _- _--_.....' _-_ .._--........ ~-_. -....~ .. ~-_. _...,. ,

..... -~_._­.... _- -- - ­
-~ ...-.....-_.. - --_ ..._ - ~­.... -~ ...-...--_..-

----...... _....._._..--,_.._. ,~_ ..~.E __ . _ .. _ , , • • _ • • ,__ •
E __ • , r __~.E·_,_,,_ ,__..._.a __ . _,, _ • .•_ ._,a_._-... _ "_ _ .......

60 73MagaZine· February, 1982
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THE WE EKLY OX NEWSLETTER FOR ALL AMATEURS

For the best deal on
-AEA- Alliance- Ameco-ASP- Belden
- Bencher- Bird- COE- CES- Coll ins
- Co mmunications Specialists- Cubic
- Cushcraft- Oaiwa-OenTron-Drake
-HAl-HustJer- Hy Ga in-lcom-IRl
- KlM_ Kanlron ics- Kenwood
-larsen- Macrotronics-MFJ
- Mini-Products- Mirage- NPC- Nye
-Panasonic-Pa lomar En gineers
- Regency- Robol-Shure- Sony
- Standard- Tempo-Ten-Tee
- Transcom- Yaesu

(800) 621-5802
HOUR S: 9 '30-5:30 Mon., Tues., w e e . & Fri.

- 9:30-9:00 Thur l d• .,. r'

9:00-3:00 Sllurd.y

CALL
TOLL
FREE

FEBRUARY
FINDS

ICOM IC-730 HF Xcvr. regular
$B2g special $729.95
(less $40 factory rebate...
in effect through Februaryl)

KENWOOO TR-2500 new 2-M
hand-held in stock $299.95

HAL CT-21 00 Communications
Receive Terminal $759.95
KB-2100 Keyboard $157.95

YAESU FT-20BR compact 2-M
hand-held Call!

YAESU FT-70BR compact UHF
hand·held Call i

Quantities li mited,.. all prices subject to
cha nge without no·tice

We always have an excellent
assortment of fine used equip.
ment in stock... Come in or call
CALL TOLL FREE

(oul,ld. IIl1nol, only)

N . AMER ICA
Al l OTHERS

$28 IUS)
$40 (US)

6iI.- o\I_n. 11Il:. N • 6 Disll lboiIiioU
52 P'Mk A~ 1101 NW 12th 51
I'3r1< RidQe. New Jersey 07656 M_ , Aorid:l 3312fl
(201) 391· 7867 1305) 592-9685, 7aJ· 8110
Global Comm___ R.dio World
ti06 CocoiI ISltS I!I'td Termma' lluiIOi<lQ
Cocoa Ileach. FIanllo. 32931 0neM:la CoJoJnty A"POl1
(305) 78J·J62( 0nskaIly.~ 'l'Gfk 1)l2(
_ RIlIII e- 1315)131;.1)(10
8343 lJIw lh:I HIOO-«8-9338
51 tcus, U-.on 6.3132 ""'1"'" RIlIII
1·1lOO·32!l·36Jlj l!1'lO U5 ...." 19 S<dII
• ..,."... Bocti 0. . .. . AtnlII l3!>16
1«5 w.s SUilO'! Ad IB I3) !lJ!>·1( 16
Memp/lI$.1_38108 U~ M1_ RIlIII
1·800-238-61611 1280 AlGa Dr ,
M io;~n Radio ReyrlOldSIlIJ,g, OhIO 4J068
38270 Masl la l( ) 866-4261
Mt. Clemens, MIChigan 48()(5
1313) (69· 4656

SIOrIS fOf ballefY bac!o: ·l4). manyolhe< reauses
The ... ·500 ccosers of three pans

1. KEYBOARD coooeciec 10 mamtrame by
5·h. umbilical cord for ma~lmum operal lflg r le~i.

bility Ent"e system ke)'board controlled
2 MAIN FRAME, Houses 95% of me erec­
t rorucs, all 110 jacks, power supplies, rrcdutator.
oerrcootatcrs. Metal f rame cabinet is table top
or rack mounled
3 12" VIDEO MONITOR High qualtly to insure
wostcteo veeo. prcMcle r le~ lbl hty lor ceerat­
lllg posrtoon placemenl

(contains mailbox systems)

52 WKS .

Cit y SI. Zip__

Address ~

Name _

"""$010 S W 1161:h A~

M_ , Florida 33173
130S) 211·3675
CDlmIJ ProdllClS
1(903 !lu;h_ A....
WhleAoc_ Il C . ca~ V48 1 NS

115(I.t) 536·J05II

$1475.00
(with 12" Monito~

A TRUE STATE·OF·THE·ART
COMMUNICATIONS TERMINAL!

OX!. 999 WILDWOOD RD. , WAYCROSS. GA . 31501

from

INFO-TECH

FOI use by amateur radio operators in the
transm,ssoorl and reeepll(ln or RTTY (ASCH &
Baudot) and MOIse code Mic rl,lpfOCessor con­
Irolled with 20K of memoo'y (8K ROM, 81( RAM.
41( voec RA M)

User programmable messages, Set-Cat.
WRU, mai lbox, real tene c lock. large flJnnlng

buffers. buffers for printers, baSIC word pro­
cessmq for en-screen edIt ing. lull and half
OJpjex. cassette tape Interlace, SOh! screen
tormalS. ASCII 01 Baudol prlnte. outpulS- au c ­
start , PUsh 10 talk , accessory SWItCheS. PfO'-

$180.00
MEMORY EXPANSION BOARD
(10K of Memory)

DIGITAl ELECTRONIC SYSTEMS, INC.
1633 Wisferia Court - Englewood, Rorida 33!i33
813-474-9518

Order direct or from these dealers

NEW
M"SOO
ASR

DXJ;»EDITI INT~RNATIONAL
.M..l...., 'D9l;ta..J.:fio,u c1 d?~.JiJ'I
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ADVANCED ELECTRONIC

APPLICATIONS, INC.

MM -I MorseMalic Programmable kever. 16 button pad la,IOIS
uon to operate as a Memory Kever, Morse Iramer. Beacon, or
Automatic Senal Numl:ler sequencer, Speed 2·99 wpm, 500
cllarserer memcrv.Use With all popular paddles. Keysgnd block,
ca thode or nanseicr crccus 9·llivdc @ 350 rna.

Regular $19995 - Sale Price $179"
MI·l Morse Trainer Generates ra ndom Morse chiractefS at
PfetlStly calibra ted speeds. 1·99 wflm One chaf~ speed can
be selected Wllh ' nolhef lsIower) KI~I speed, Two Itvets of
d,t1l(u1ly select live--letler code groups. or random *Ord Itngtlt
Programmable automabc Illcrease In speed from a beglnnmg
speed to an ending speed over a duration 01 .1·999 minutes.
Nor~lly ccerates in a rardom molIe. but lor checkmg Pfogress. a
24,000 character answel book1e11S supplied. 9·16'o'dc @ 200 rna.

Regular $9995 - Sale Price $89"
MT· 1P Morse framer . Portable veruon ot Ihe MI- L Take It wrth
you l Containsa recharges ble battery pee k which provides hours of
pracnce between cha rges. With battery pack and charger.

Regular $13995 - Sale Price $125"

AEAMBA-RO BaSIC CW/ASCII/Baudol Reader. Peaus anu displaysup to 99wpm
CW cop y. 60·67·7S-IOO Baudot &ASCII at 110 baud lhand typed. 300 baud) 32
character nocrescent dls~ay shows up to S words at one lime. 12vdc,

Regular Price $299" - Sale Price $269"
MB...·Re Deluxe Reader/Code Convertef $lmlla, 10 the MBA·ROwrt lllhe addibon
ofacode con verter whICh converts Morse CWmpul lo Baudotor ASCII IDoutpul

Regular Price $399 95 - Sale Price $359"

CI(.I KT-I MK·I
CK-I Contest ke~er Incorporales Vi rtuallyall of the features 01 the
tarreus MorseMatlc. wltll tlle exceonon of tile Trainer and Beacon
modes, Two pre-set speeds for fast reca ll and a stepped variable
speed conlrol for con testing, 1·99 wpm, 9-16vdc @ 350 rna.

Regular $12995 - Sale Price $116"
KT·1 Keyel /Tralner All of the features of the Mr·1 j-cwe ver,
except for tile on / off vOlume control. all other tcnctens mcludlng
speed. seetcne oucn.welgtl\lng.tune &more. ale programmable
by uSIng the keypad to address tilemternalmicroprocessor Speed
varl<lble. 1·99 wpm. AutomatIC tune funcMo allows two·llanded
xmtr tumng trerer pt'ovKles asequence 01 24,lXllI characters wltll
10 su rtlng pl)SItlOflS or a random pent. 9- 16vdc @ 350 rna
Regular $129" - Sale Price $116"
IIIK·1 Morse Keyer. Features Similar to the keye, port lOfl 01 the
KT· I Without automalJc tune luncboo, 9- 16vdc @ 350 ma

Regular $79" - Sale Price $74"
/(PYP, & r 'd;/I('( Accp,,;or;P5:
ME·1 2000 charac ter memory expanson for MM· l . .••.•• 1S9'1
AC·l 12vdcJ600ma ACadaptD/ lor MM·! wllh ME·I.. W I
AC·2 !2vdc/350ma ACadaptor 9'1
DC· ! Cigarette lighter cord lor all erceot MT·IP SIl

AEA PFOF RadiODnectcn Finder. l ocales SIgnals QUickly and accurately; even
mcse appearing fOf onlya sent-seceeo.Self·contamed computer dnveseecucru.
cally spun anay antenna, computes rela nve beanng .....rttun 1° and shows It on 3
dlgll lEOdisplay and 16lEOnng Quadranl display WorksWith any FM receive,
'IUS! plug 1010 exlernal speakerp ck: hassell centemeo audIO amplifier &spee kef.
Includes IJO.I 80 MHz VHF antenna

Regular Price $ 749" - Sale Price $674"
...E"'ISOPOLE OmnK;hre<:tlOnalVHFBase Stabon Antenna AUnlque,eHlClenl twm
...·wavelengtll deSIgn uSIng ,esonant decouphng sle1!ves. Factory tuned, low SWR
over entire band • lust assemble and mstaj on I I.." mast ConnecllOflS and
Impedance matchmg flelwork eeamer prote<:ted. Wind survival go. mph Jr.
models are shorter. ~·wa velength desgn. Al l models are UPS sllippable,

ISOPOl E 144 2 meter base station antenna SJ9"
ISOPOLE 144 Jr. 2 meter base stance antenna .. .. .. •... .... • .. .. 29'1
ISOPOLE 220 220 MHz base station antenna. .. .. ... .. .. 39"
ISOPOLE 220 Jr. 220 MHz base stancn antenna. . . . .. .. .. .. 29"
ISOPOLE 450 450 MHz base station antenna IReg, $691\) SALE 62'1

All pr;cp, ..nd ,pff;{jci/liom IUbjt'C1 fO ch..l1l/p wi/how I1o';n'

t'~ Can TOLL FREE
Ma"e<Canl & I V/SAOj
"- X _/ Use yo ur Credit Card ~,==

New AES Branch Store , , _
CLEARWATER, FI - 1898 Drew Sl. Ph , (8 13) 461-4267

Store Hours : Mon. Iue. Wed & Fn 9-5:30: Thurs 9-8; 5019-3
(l as VfGAS & CtlARWAffR .IQrf'\ 1I0f "~II Thur"iddy ...." 11;111/. )

-----E-X-P-A-N-O-E·O WATS PHONE HOURS--_..-­
Our M ILWAUKEE Headquarters wi ll answer the Natio nwide WA TS line
1-800-558-0411 until 8 pm (Mil waukee time ). Monday thru Thursday.
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Karl T. Thurber, Jr. W8FX'
117 Poplar Drive
Millbrook ~ L 36054

The Art of Listening
- audio accessories explored

A high-qualit y station receiver having attributes of acceptable selectivity, sensitiVIty,
stability, image and spurious signal reject ion, and accurate readout forms the heart of any
installation -amateur or SWL Due to cost considera tions, fron t·panel control space limita­
tions, and other factors, not a ll desirable fea tures can be included. In thisarticle, we look at
important aud io-re lated accessories that can be used in tandem with a good set for
outstanding performance and versa tility. These include proper headphones and speakers,
audio filters, and tape reco rders. The fron t-panel phone iack provides the umbil ical con­
nection for these devices. The Kenwood R-10fXJ receiver pictured here has one interesting
featu re of special interest to SWLs: The func tion switch at upper left controls a timer used
to turn on the radio for scheduled listening or to control a recorder through a remote ter­
minal. (Photo courtes y of Trio-Kenwood Communications, Inc.)
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In th is interes ting and high­
ly-readable article, WBFX
highl ights in a casual, non­
technical way some impor­
tant considerations in
choosing key audio acces­
sories for you r station.
Whether a licensed amateur
or a serious shortwave lis­
tener, we think you will be
interested in what he has to
sa y about speakers, head­
phones, tape recorders, and
filters for the ham shack.

N o transceiver or re­
ceiver is perfect. and

none comes complete with
all possible accessories to
fill every operating need .
The design of such a radio
wou ld certain ly push the
technical state of the art,
no t to men t ion tha t it
would most certainly be
cos t- p ro h ib it ive . Va rious
accessories and modifica­
tions narrow the gap be­
tween needs and real ity and
a llow one to tai lor perfo r­
mance accordingly.



Skytec CW-l speaker is an unusual device that is expressly
designed for receiving CW radiotelegraphy. The unit com­
bines an acoustic filter resonant at about 750 Hz with a
loudspeaker to closely approximate "single-signal" selec­
tivity. (Pho to courtesy of Jim Bowles W6 DLQ Skytec)
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An external speaker is a near-must in view of the minimal
speaker usually provided in most amateur gear produced
today. The Kenwood SP-180 shown bere is designed for use
with the TS-180 series of gear; it has a few "bells and
whistles" of its o wn. These include three selectable tone
filters and two-channel selectable input. The headphone
output can be routed through the tone filters, too.

speaker. This acoustica lly
tuned unit develops virtua l­
ly single-signa l selectivity
for excellent Morse recep­
tion. TheCW-1 combines an
acoustic fil ter reso nan t at
about 750 Hz with a lo ud­
speaker in a small enclo­
sure; a sleeve in the output
opening may be extended

full o f speaker and enclo­
sure possibil ities at moder­
ate prices. Select a 6-inch­
diameter or greater unit
that will hand le 5 to 10
Watts of aud io power.

Fo r the exper imenta lly
incl ined brasspounder, Sky­
tee o ffe rs an unusual de­
signed-for-application CW

the overall performance
you expect from you r set.

Fixe d stat ion ex ternal
speakers. It's a good idea to
obtain the matchi ng acces­
sory speaker at the time of
t he rece iver o r tra nsceiver's
purchase . However, you
should be able to use a l­
most any communications
speaker as long as the voice
coil impedance matches
t hat of your set 's output,
normall y 8 O hms (4-16
O hms is the usu al ra nge).

Only a communications ­
type speaker should be
used, however, as the re­
stricted frequency response
of these units is o ptimized
for speech reproduction .
Hi-f speakers, though per­
ha ps of supe rior ove ra ll
quality, will undul y accen­
tuate any low-freq uency
hum as well as high-fre­
quency no ise and back­
ground hiss.

Of late , I've observed
that accessory speakers of­
fered by some manufa ctur­
ers are m arginal in size and
q uality; hook ing up one of
these units will not produce
t he improveme nt o ne
wo uld expect from an exter­
nal speaker. A possible rem­
edy is to scour the next
hamfest o r swap meet for
one of t he 8- to 12-i nc h
boat-anchor speakers of the
1950s and 1960s beari ng
such names as Nationa l,
Halli crafters, Co llins, a nd
Hammarl und . These un its,
if in good condition (vo ice
co il intact and speaker
cone unda maged), will run
rings around the 4- to 5-inc h
jobs seen today. A lit tle
clean-up, and possibly a
paint job, will do wonders
to restore a unit to respec ta­
bili ty.

You can "ro ll your own"
versions of these increas­
ingly diff icult-to-find ac­
cessory speakers, too; you r
effo rt will likely be reward­
ed w ith supe rior speech
qual ity and intelligib ility.
Send for the ca ta lo g of
McGee Radio and Electron­
ics, 1901 McGee St., Kan sa s
City MO 64108. It's chock

There a re many receiver
audio add-ens o ne ca n
build or purchase: exte rna l
speakers, headphones, tape
recorders, audio interfer­
ence filte rs. phone patches.
rad iote letype (RTTY) and
Morse code readers. slow­
scan television (SSTV) view­
ers, and monitorscopes. to
name but a few pertor­
mance-en ha ncing accesso­
ri es.

In this a rt icle. we wi ll
look at construction and se­
lection considerations for
the first fou r groups listed
above. O ur review will high­
light a num ber of commer­
c ia l phone-jack products
from the standpoint of the ir
co ntributions to material
re c epti on impro vem en t
and mak ing o n-the-a ir oper­
ati ng a more convenient
and enjoyable pastime.

let's beg in with the main
link betwee n your rig and
you r ea rs -the speaker.

Speakers: A Special Breed

Anyone who ra tes him­
se lf o r herself a hi-f i buff
knows just how important
the speaker is to overall au­
dio system performance.
Unfo rtunate ly. t he speak­
e r's importan ce to receiver
or transceiver performance
is too often forgotten -by
the individual ham and by
ma n ufactu rers as well.
Most amateu r equi pment
made today. whether of
domestic o r Japanese o ri­
gin. conta ins but an under­
sized, inexpensive, and in­
adeq uate loudspeaker. This
resul ts in poor audio perfor­
mance from otherwise ex­
ce lle nt equipment. Defi­
ciencies a re magnified
when equ ipment is stacked,
since the speake r is normal­
ly mounted on t he top o r
bottom of the rad io where
its output will be muffled
by the operat ing des k o r
ot he r eq uipment above o r
below the radio .

Most rad ios have provi­
sions for using an external
speaker, an d I recommend
you use o ne to hel p a ttain
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Mobile insraflations can benefit most of all from a
carefulfy-chosen and properly.installed external speaker.
Built-in speakers found in most HF and VHF/UHF mobile
sets are inadequately sized and positioned to compete with
(Dad noise, car sounds, and passenger chatter. Inexpensive
CB-type units usually work well, or a speciafly-designed
unit such as this Heathkit~ portable twin speaker can be
used. Unit includes a visor mount to help direct sound
downward to overcome road noise. (Photo courtesy of the
Heath Company)

-

to vary the resonant fre­
q uency sligh tly .

How does it work? In the
Skytee speaker, back rad ia­
t ion from a ve rtica lly­
mounted loudspeaker near
the base is deadened by
soun d-absorbent material .
A cyli ndrical sound cham­
ber (tube) is coupled to the
f ro nt of t he speake r
thro ugh on ly a small hole in
a plate that otherwise clos­
es the lower end of the
tube; the tube's uppe r e nd
is o pen to the room. At the
frequency at which the
c hamber length is acousti­
ca lly o ne quarte r wave
long, it is reso nant and acts
as a matching sect ion be­
tween the high im pedance
(to sound) of the sma ll hole
at the speaker end and the
low impedance to the roo m
of the o pen end . Aud io en­
e rgy transfe r is ve ry eff i­
cient at t his freque ncy but
it falls off sha rply off­
resona nce .

Usi ng th is specia l-pu r­
pose speaker, desi red sig­
nal s c an be peaked consid­
e rably (on the order of
about 20 dB ). while adia-

cent channe l signals still
can be heard in the back­
grou nd. This feature a llows
the band to be conveniently
scanned without the need
to Switch back to the re gu­
lar station speaker. The
speaker can be used in con­
junction with standa rd in­
terme diate frequency (i-f)
filters a nd narrow-ba ndpass
audio-freq uency (af) filters ,
as well. Ho we ver, the filters
must be com patible; tha t is,
ba nd passe s must be ce n­
tered o n the same frequen­
cy . Thus, other fil ters may
or may not be used to ad­
vantage with the CW-l , de­
pend ing on whether their
peak s may be set suc h that
the a udio pitch th at re sults
is within the speaker's re­
sponse capability .

You also may wa nt to
route your rad io's output to
a rem ote loc ati on such as
the worksho p, patio, bed­
room, o r yard . A genera l­
pu rpose PA type speaker
(weatherproof for outdoor
use) wil l usu all y fill the b il l.
It's a d v isa b le to a llow
switching between the in­
shack speaker and the ex-

tension, and also fo r sepa­
ra tely controlling the vol­
ume o n the remote speaker.
An FM wireless mike mod­
ule a lso may be used to
broadcast rec eived signa ls
to a ny standa rd FM re ce iver
in t he home o r around the
ya rd - more on this possi­
b ility la te r.

You may have no ticed
that many of the bells and
whistles now standa rd on
the late st tra nsceivers and
rece ivers are finding their
way into accessories of a ll
kinds. For example, the e x­
ternal speaker for my Ken­
wood TS-l80S is no t just a
spea ker, but a tr iple a ud io
f ilter, a udio di stribution
poin t, and headphon e ja ck
box; it can ha ndl e t he o ut­
puts of two receive rs, o r a
receiver a nd a tra nsceiver.
The two af f ilters are f ixed­
tu ned a nd push-button-se­
lec ta ble to attenuate e it he r
low-f req uency (below 400
Hz) or h igh-freque ncy (1.5
kHz o r 3 kHz up) signa ls.
The headphone o utput is
switc hab le through the fi l­
te rs, as is the outpu t from
e ither a udio sou rce . A line­
out jack o n the rea r apron
p rovides a co nvenient
source of filtered a udio fo r
RTTY, SSTV, rnonitorscope,
and ot he r a p p licat io n s
where re ce iver audio is re­
qui red .

The speaker's fixed filte rs
can't compete with sophis­
ti c at e d "ac t ive" a ud io
filters, but can do a good
job a ugme nting existi ng i-f
filte ring. The na rro wing of
the af bandw idth to at­
te nuate the no ise com po­
nent after i-f processing can
materia lly e nha nce re ce p­
tion .

Speak.ers for the mobile
rig. Prac t ically al l mobil e
a mate ur t ra nsceive rs con­
tai n sma ll interna l speakers.
The harsh sou nd and re­
stricted size and ra nge of
most puts a crim p in the
qua lity of re ception of all
signa ls. Altho ugh many ra­
dios ha ve the speake r in­
stalled o n the top of the rig
so that the d river will hear it

best, most sets ai m the
speaker d o wn ward - the
wo rst possib le d irection .
The set's ful l a ud io o utput
is d ire cted where it is large­
ly absorbed by floor mats
and carpeting . Eve n with
so l id-s ta te eq uip me nt,
c ra nking up the a udio gain
to o vercome road noise and
passenger conversa t ion can
re su lt in microphonic-tvpe
squeals from the transceiv­
er d ue to a coustic cou pli ng
bac k through the rig's in­
nard s.

Thus, even more so than
in fixed-station operation,
an externa l speaker is clea r­
ly des irable . Exte nsion
spe a kers markedly im prove
inte llig ibi lity when po si­
tioned and aimed better
than the rig ' s internal
speaker and will pro ba bly
be mo re efficie nt than the
set's speake r. Th is fact
al lows t he t ra nsceive r's
usua l 2- to 3-Watt aud io
stage to be throttled back ,
re su lt ing in le ss ove rall
d istort ion-a re a l p roblem
with some o f the less­
weighty mo bile rigs, pa r­
ticu larly ha ndle-talkies.

A hi-f speaker, such as
that used for automobile
FM/A M/ tape-dec k u se ,
should no t be used fo r the
same reasons discussed pre­
viously. Instead, a 3- to
5-Watt communications­
type speake r should be pur­
c hased, o ne designed ex­
p ress ly for t he speech
ra nge, 300 to 3000 Hz or so .
An inexpensive source of
this kind of speaker is the
CB ma rket, stil l flooded
with a mass of un sold ac­
cessories as we ll as two-way
radios . The Quality of CB­
type units varies all over the
spectrum , but with speak­
e rs sometimes going fo r $4
to $5 at di scoun t a nd parts­
store sales as wel l as ham­
tests and CB coffee breaks,
it's not too much of a risk to
try one out. Other sou rces
of qu ick-and-easy mo bile
spea ke rs ar e the sma ll
speaker boxes w hich a re a
pa rt of many telephone a m­
plifiers, such as the Radio

•
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MFJ KEYERS
Uses Curtis 8044 IC. Iambic
operation, dot-dash memo­
ries, weight control, solid
state keying. RF proof.

New Mf J·40 1 Econo Keyer I gl~es you a
reliable. tull feature economy kever tor squeeze,
single lever or straight key.

Has sidetone. speaker, volume, slleed, internal
weight and tone controls. Sends iambic, auto.
matico senu-automatic. manual. Tune tencuon.
Dot-cash memories. 8·50 WPM. "On" LED. Use
9V battery. 69 VOC, or 11 0 VAC With opliOfl3I
AC adepter. MFJ 1305. $9.95_ 4x2x3W ',

ReHable solid ,tale keying. Keys Virtually all
solid state or tube type transmitters.

The MfJ·408 Deluxe Electronic Keyer sercs
iambic. automatic. sernr.automatc. manual Use
squeeze. single lever or straight key

SpeedmetM lets yOll read speed to 100 WPM.
Socket IOf utemat Curtis memory, random

code generator, keyboard. Ophonal cable, $495.
Iambic operation With squeeze key. Dot dash

insertIOn, Semi·automatic Nbug" operation pro­
vides aotoneuc dots and manual dashes.

Dot·dull memory, self,completlflg dots and
dashes. jafTlprool spacing. instant start. Rf proof.

Solid·state keying: grid block. solid state xmus.
front Ilanel controls: tinear Speed . weight.

tone, volume, luncuon switch 8 to 50 WPM ,
Weight control aqusts dot-dash space ratio;

makes your signal distinctive to penetrate aRM,
Tone control. Speaker. Ideal lor classroom .
f unction switch selects oft. on. sem.eutonenc/

manual, tune. Tune keys transmitter lor luning
Uses 4 t-eens. 2.5 mm Jack lor power 16·9

VOC). Optional AC adapter MFJ·1305. $9 95.
Eggsllell wlli te. walnut sides. 8x2x6 ceres.
MfJ·406. S69.9S, like 408 less speedmeter.
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•Mf J·405 Econo Keyer I. same as Mf J·401
but has euntm slOgle paddle with adjusta tne
travel. Also lack IOf e ~ lernal padlJ le, 4 ~2x3'h" .

Optional: Bencher Iambic Paddle, $42.95:
110VAC adapter, MFJ1305, $995 Fr!e catalog.

Order tram MfJ and try it. II nol delighted.
return wrttun 30 days tor refund (less shipping)

One yu r unconditional guaranlee.
Order yours today. Cal tal free 800·647·1800.

Charge VISA. MC, Or mail check, money eder .
Add $4 00 each tor shipping and handling.,
CaR 601 3235869 lor teclntal InformatH)fl. or
der/repalr sta tus. Also call 601 ·3235869 out­
side cceurentar USA and In MlssisslPl)l. ....7
MF' •ENTERPRISES,

" INCORPORATED
Box 494 . Missi ssippi State. MS 39762

952Q C h esapeake D r. #603
San Diego , Californi a 92123

Available In
BNC. TNC. Tempo 5-1 .
Motorola and F Type
Connectors

95

FOR DEALER LOCATION
OR TO ORDER CALL:

(714) 268-0720

T he T uned A ntenna Company brings you the Super Stick II
fo r Iho se long hauls w ith your H ,T., p luS our 5/8 Wave
Antenna may be operated collapsed with the same operatmg
characteristic of a Rubber Duck Ante nna The Supe r Stick II
1$ available w ith Tempo 5-1 , BN C-TNC-F-PL-259 Bases at a
price t hat is several bucks under other 5/8 Wave Antenn as.
making the Super Stick II t he best buy around See your rocet
dealer lo r stock. Settle lo r n o th ing less than a Super Stick II .

$19

6-9 DB over a Rubber Duck

•

SUPER STICK II
2 METER 5/8 WAVE TELESCOPIC ANTENNA

• Measured Field Strength Over Rubber Duck
• • Specify Base Type BNG. Tempo, Eel.

PRICE GAIN *
BASE FULLY

CONNECTOR •• COLLAPSEDSUPER
STICK BN G-Tempo Collapsed is a

II $19.M 6-908 5/ 15-32 matched 1/ 4
TNC-F 50239 Wave An tenna

BRAND
NA

C
$26.- 6-9 DB BN G ONLY W ill no! transmit

on coll .opseCl pos'toon

BRAND
NA

$24 ,- 5-8 DB BN G ONLY Woll nor t,ansm,t
V ,n co llap.oo pos it'o"_

". See l is ' 01 Adve,lisers on page , 14 73 MagaZine • February ,1982 67



muffs will be effective in
isolating the operator from
distracti ons . Several manu­
fa cturers se ll communica­
tions-type phones, includ­
ing Telex, Superex, Radio
Shack , and Amplivox . Ma­
jor ham gear manufacturers
su c h as Kenwood and
Yaesu offer a selection of
radio headphones designed
to both physically and elec­
tronically match their
equipment lines ,

Se ve ra l considerations
emerge. Input impedance
should match the output
impedance of the receiver
or transceiver's audio stage.
In almost all so lid-state am­
ateur gear this is low imped­
ance, in the 4-to-16-0hm
range ; normall y, 8-0hm
headphones should be ob­
tained , though lower-im­
pedance units will probably
work nearly as well. Some
older ham gear was de­
signed for high-impedance
phones, usually 1 k to Sk
O h ms, however ; im p ed-

", ,.

Co mm unications phone
requirements. Many begin­
ners start out by appropriat­
ing the c losest set of ste reo
hi-f phones for their rigs,
with little thought of wheth­
er the unit can do the job.
Most decent stereo phones
can be used, but because
they are designed for high­
fidelity reprodu ction, their
wide frequen cy response
may elevate internal receiv·
er hum and noise to an ob­
jectionable level ; also, some
lead-switching needs to be
done to adapt them for
monaural use .

Far better, and a more
suitable investment for a
lifetime amateur radio ca­
reer, is a good pair of com­
m un ication s-type head­
phones . Such phones will
boast a relatively narrow
frequen cy response, high
se nsit ivity, and easy physi­
cal adjustment. They also
will be designed for com­
fortabl e wearing over ex­
tended periods, and the ear-

I built a sma ll FM rebroadcaster for cord-free headphone
monitoring in my ham shack. The un it shown uses the
l00-mW Ram sey FM module, which easily can be tuned to
a clear spot on the FM band. Output o f the station's
TS-180S, FRC-7, or R-l000 is fed through the Autek Re­
search QF-l audio fil ter to the FM unit. A pairof light weight
"rad io headphones" comple tes the installation.

Many DX signals are too
weak and QRM-obscured
to be properly copied on a
loudspeaker; a good se t of
phones will be of conside r­
able value in increasing
your ability to pull weak
and near-buried signa ls out
of the pack , particularly on
CWoRoom, household , and
outside di stractions al so
will be markedly reduced,
allowing maximum concen­
tration on the signa l being
co pied. The overall effect
of using headphones can be
about equiva lent to dou­
bling re c eiv ed s ig n a l
strengt h, when compared
with stra ight loudspeaker
listening. This may mean
the difference between a
so lid DX contact and none
at all.

Headphones for
the Ham Shack

Loudspeakers are great
for armchair-copy SSB work
and for cas ua l, FM-style op­
e ra ting. But there are a
number of advantages in
owning and using a good
se t of headphones as an ad­
junct to the trusty stat io n
speake r.

va lue (l own two, one for
ea ch automobil e ). The
spe a ke r' s aircraft-instru­
ment styling makes it an es­
pecially attractive comple­
ment to any mobile installa­
tion .

lust about any Cb-tvpe
external speaker will yield
adequate results. However,
there is one new amateur
uni t on the market that war­
rants men tion: the Ken­
wood SP-40. This is a com­
pact, but high-quality, light­
we ight (.44-lb.) speaker hav­
ing a power handling capa- A seco nd ary, yet impor­
bilitv of 3 Watts with a fre- tant, reason for using head­
quency response of 400 to phones is that the phones
5000 Hz. Although speaker isolate the ham shac k from
size is only 57 mm, the little the rest of the household ,
unit appears to be quite ef- whose members may not
ficient and free of annoying appreciate the ob ject ion­
resonances and vibrat ions abl e whistles, squawks, and
that too frequently plague othe r noises that are mus ic
lesser CB co unte rpa rts. The to the ham 's ears . This is
speake r leg has a magnet so especially important when
that it eas ily can be mount- pra cti cing cod e , s in c e
ed on any magnetic sub- Morse blasting forth at 750
stance. If the speaker is to Hz can have a very shrill
be installed in a location and unnerving quality that
where the magnet can't be readily penetrates wall s,
used, mounting sc rews or ceilings, and floors -not to
doubl e-faced adhesive tape mention people .1 Apart­
also can be used . Som e- ment and condo dwellers
what on the expensive side are well aware of how un­
(abo ut $25), the unit never- popular Morse can be with
the le ss repre sents good the neighbors.

68 73 Magazine· February, 1982

Shack 43-230 and simila r
units. Though sma ll , these
units seem to be adequate
for casual FM-style mobile
work. Old police or tax icab
speakers in good condition
also can be used .

For the operator who
likes to occasionally use his
hand ie-talkie in the family
buggy, Heath's HDP-1228
clip-o n sun visor speake r is
a good bet. The 7-oz . dual
s pea ker ha s two large
mounting fingers (similar to
those used on viso r mirrors)
to hold the speake r onto
the visor just above the
driver's head . This method
of mounting allows opti­
mum positioning of the
speaker to direct the sound
downward where it's need­
ed to overco me road noise.
An eight-foot-long cord and
mini-plug allow easy con­
nection to the HT or any
other mobile transceiver.
(This item, manufactured
by Su pe te x Electroni c s
Co rp., may have been dis­
continued by Heath, as I
haven't seen it advert ised in
recent catalogs.l
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MFJ·812

Gall 601 ·323-5869 lor technical information, Of­
derrrepair status. Also call 601-323-5869 out­
side continental USA and in Mississippi ".. -47

M~ •ENTERPRISES,
r~ INCORPORATED

Box 494, Mississippi State, MS 39762

MFJ SWRI
WATTMETERS
MFJ !IE SWR/Wallmeter
reads SWR, forward, reflect·
ed power from 1.8-30 MHz.

MFJ·814

New low cosl in·line HF SWR/Waltmeter.
MFJ·814 lets you moni tor SWR. forward ,

renecteo average power in 2 ranges from 1 8
to 30 MHz. Read 20012000 watts forward .
20/200 watts reflected power. SWR, 1:1-6:1.

Easy push·bullon swilth operation: has powerl
SWR. high/low range, forward/reflec ted push­
button switches. SWA sensitivity control.

l ighted meter (requires 12V), Rugged alumi­
num eggshell white, black cabinet. 6'/4~31/4 ~4l1."· .

SO-239 coax connectors. 2 color meter scale.

MFJ VHF SWR/Wallmeterl
Field Strength Meters

~

MFJ~ 300 Wand
1 KW Dummy Loads.

$6495 $2695

MFJ·262 MFJ·26o
Air cooled , non·inductlve 50 ohm resislor in

pertorated metal houSirg with 50-239 conectos.
Full load for 30 seconds, de-raling curves to
5 minutes. MFJ·26o (300 WI. SWR: 1 1'1 10
30 MHz, 1,5:1 lor 30-160 MHz. 2'/1X2'hx7".
MFJ·262 (lKWj. SWR 1 5'1-30 MHz, 3x3x13".

MFJ·10, 3 loot coax with connectors. $4_95,

Order from MFJ and Iry it If not delighted,
re turn within 30 days lor re fund (less shipping),

One year unc..ondil!ln-aJ guaranlee.
Order yours loday. Call loll free 800·647·1800.

Charge VISA. Me, Or mail check. money order.
Add $4 00 each lor shipping and handling.

New low cast VHF operating aids.
MFJ·812, $29.95: Read SWR trom 14 to

170 MHz to monitor antenna and teenoes.
Read forward and renee led power at 2 meters

(144 -148 MHZ). 2 scales (30 and 300 watts).
Read relative field slrenglh from 1 10 170

MHz. Binding post for field strength antenna.
Easy push-button operation: has forward/reo

ftected and SWRIfieid strength push-buttons ,
Aluminum eggshell while, black cabinet.

4'/.x2 '/.x2J/4' . SO-239 2 color meter scale,
MFJ·810, $24.95: similar to MFJ-812 less

field strength function.
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Boll. 411S, Qraenvllla, NH 03lM3
(1103) 17&-1033

CRP Corner
Kits

Fun·Mitter (73 2/81) 80 or 40 Meter, 5 wall output
Fun·Ceiver (73 7181) 80 or 40 Meter
Boota 'or the HW-8 (aST 417") 80-15 Meter 1l>-12 watt
output

Fun Oscillator (73 2182) 80 or 40 Meter, VFO for Fun·
Mitter
40 Meter Transceiver (hr 4180) 40 Meter, 1 wslt output
IARU Transmitte' (OST 12179) 20 Meter, 6 wSll output
IARU Receiver (OST 4178) 20 Meter

PC Boards _

C + A ROBERTS, INC.
22010 So. Wilmington Ave.
Suite 105 Carson, CA 90745
CALL: (213) 834·5868

Catalog - 25 cents

•

Co r po ra ti o n T elep ho ne: (4 14)24 1-8 144

Post Office Box 5 13G, Thiensville, W isconsin 53092

•

B&W coils, switches, antennas
Jackson dials and drives
J.W. Miller parte
Millen components
MUlt ,onlcs fOlie, Inductors
ToroldS, cores, beads. baluns
Veriable capacllo,a

Carllwell-E.F. Johnaon
Hamma'lund-Mlllen

-IN STOCK-

For AEA Readers or other
AEA Products, call or visit:

- -.---.---.-.-----.---.-.-.

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.

~}\F:D]J)~31~ ~iJ'l [;'! :?:1l[):D~]J) [FU,jffij) !
~ • _..m •~ ~~9~9~ I

Transmits perfect Morse Code ~ Buil t·ln 16 ­
char act er buffer ~ Internal speaker and side- I
tone ~ Reed relay o u t p u t elim inates keying
problems ~ All soUd state circuits and sockets •
f o r reliability ~ Speed range 5-45 WPM ~ Perfect I
companion to our MORSE-A-WORD CW code
reader. •

MORSE.A-KEYER KIT, rnodet MAK-K, Com p lete k it of parH &. m anual ... .. $1 59.95 I
M ORSE.A.KEYER, m odel MAK·F , Factory wired & tested . • . •. •... .. .. . $199.95
MORSE_A.KEYER ESSENTIAL PARTS KIT, model EPK·K.. • • •.... . . . . $ 69.95 -

(Essentia l paris kit for home-brewers consists of pc board, board parts and manual. I
You supply ASCII keYboard, cab inet , power supply & miscellaneous parts.)

Send c heck or money order. Use your ViSA or MasterCard. Add $5.00 shiPping and ·
handli ng for Continental U.S. Wisconsin residents add 4 % Wisconsin State Sales Ta x. I

Brings you the
Breakthrough!

-------------------- ---------

...See Lis l of Advertisers 011 p ag e 114 73 Magazine. FebruarY,1982 69
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A good pair of headphones will last a lifetime of hamming.
Though communications-type phones are usually recom­
mended, high-quafity stereo headphones are often pre­
ferred because they usuafly sport extra-soft, oversize
cushions and padded, adjustable headbands. An adapter
cord or plug would be required to convert a stereo phone
such as this Radio Shack unit lor monophonic use with your
receiver or transceiver. (Photo courtesy of Radio Shack)

ance matching is more criti- used headphones, even if
ca l in suc h instances. Most they're OK electrically. be­
mil i t ar y sur p lus head- cause old earmuffs even­
pho nes, often attractive be- tua lly become shopworn
cause of t heir rugged con- and stiff, primari ly due to
st ruction and oversize ear- their having been soaked in
muffs, a re SDO-to-6OO-0hm the ope rato r's pe rspiration,
uni t s, t ho ug h th ey a re Deterioration of the high­
sometimes seen in highe r- frequency response is the
and lower-i mpedance ver- result, along with a red uced
slons. isolation ability . Overly

Sitti ng in front of a ham large, heavy headphones
rig for many ho urs at a sho uld be avoided due to
st retc h is fat iguing. Doing the discomfort caused by
this while wearing an un- carrying their weight over
comfortable set of head- an extended period.
phones. sporting a tight and Some features to look for
close-fitting headband, is include a coiled cord, in­
torturous. For reaso ns of re- dividual headset volume
taining one's sanity and a controls, interchangeable
pleasant disposition . it's or easily-replaceable ear­
critically important to pur- muffs, type of headband
chase earp ho nes having construction (single. dou­
good earmuffs; the muffs bte. padded, etc.L and a
keep the signal in and d is- mea ns of adjusti ng the
tractions out. Thick , but head band. These factors
soft, fl exible pads are what may be either pluses or mi­
are required; they should be nuses, depend ing on indi­
held fairly tigh tly aga inst v idua l operato r p refe r­
the head by the head band's ences.
pressure, though not so I have fo und that buying
tight ly as to be not iceably headphones is one task that
uncomfo rtable. One sho uld is best done in person, not
be carefu l in purchasing by mail. It's important to try
70 73Magazine · February. 1982

out the pho nes, if possible
with the rad io with whic h
they will be used, both fro m
the stand point of equip­
ment compatibility and op­
erato r comfort. All the
printed specs in the world
are useless if you can't
comfortably wear the
phones over a long time­
span. If possible, borrow
several diffe re nt phones
from friends and check out
thei r sui tabi lity in you r own
station before making you r
choice.

Except for mobile work,
where a single headphone
may be worn in conjunction
with a boom mike/headset
combo. a pair of head­
phones is universa lly used .
Since the human hea ring
system tends to cancel out
noise whic h is app lied
equally to both ears. adding
the second headset allows
recognition of signals sever­
al dB lower in level than
with a single headset. Also,
most people do not have
equa l o r symmetrically bal­
anced hea ring in both ears;
dual pho nes tend to mini­
mize th is ano ma ly.

A few headpho ne operat­
ing tips sho uld prove help­
ful ,

1) Try usi ng a pa ir of fit­
ted ea rp lugs un de r t he
headpho nes. Desi red sig­
na ls will come through the
earp lugs fairly we ll , wh ile
noi se will be suppressed.
Using earp lugs is particular­
ly effective when working
on an extremely noisy band
for a long st retch. You also
may find fatigue is reduced .

2) Experiment with revers-­
ing the audio leads to one
headphone. The human ear
tries to cance l out noise
whic h is presented in-phase
to both ears; swapping the
no rma lly in-phase headsets
can produce a substantial
re ad ability improvement
while letting the signa l of
interest throu gh with mini­
mum impediment. If resu lts
are favo rab le, you may
wish to install a switch to
conveniently reverse phase
for routine listening.

3) Learn to "ride ga in" o n
your set's rf and af ga in con­
trol s. avoidi ng " blasting,"
which will have the tempo­
rary but undesirable effec t
of desensitizing the ears.
Generally, best CW copy is
had by running with the af
gain wide open (or nearly
so) and working with the rf
gain control, keeping level s
low enough to avoid receiv­
er and headset overload ing.
A good rece iver age system
makes doing this a lot eas i­
er.

4) When operati ng o n
( W, ca refu lly ad just the
set's ma in tunin g or beat
freq uency osci llator Ibfo. if
the set ha s one) to produce
a st rong yet pleasant aud io
tone. Don't opt fo r a too­
low pitch; arou nd 750 Hz is
usually about right, give or
take 100 Hz. or so.

5) If you're an inveterate
SSB contester, consider the
use of a boom mike/head­
set combo. This device re­
places, or supplements, the
transceiver's existing mike
and speaker. The boom is
attached to the back of one
of the he ad pho ne s a nd
curves around the ope ra­
tor's cheek, the reby posi­
t ion ing the mike d irectly in
front o f t he mouth for
clo se-talk ing and essent ial­
ly hands-free operat ing. A
press-to-talk (PTT) switc h is
part of the cord itself,
though most boom-mike as­
semblies can be " hot­
wired" and a foot-switch
used fo r PTT switching fo r
true hands-off operation.
Use a double-headset type
for fixed-station operation
and ensure that mike and
headphone impedances are
right fo r the transceiver or
rece iver/transmitte r pa ir
with whic h the combo is to
be used. Avoid cheap CB­
type boom assemblies like
the plague !

6) If yo u want to try cord­
free headphone operat ion,
pu rc hase a pa ir of light­
weight, cord less FM rad io
headphones- the kind that
has a built-i n FM o r AMjFM
radio inside the headphone
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ACCESSORIES!,
NEW Indoor Tuned Active .
Antenna. Rivals, can even
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side long wire.
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$7995 !!~Jt .\'11
MFJ·102D NEW INDOOR ACTIVE ANTENNA

sits on your desk ready to lis ten to the world.
Rivals, can olten exceed.~l!lion 01 DIJ lside
10!!!! wire unece Tuned Active Antenna mini
miles mtermod. provides RF selectivity. re
duces rose outside tuned hand, Also 11St..,!i
l!rese1eclor lor edernal antenna, Covers 300
KHZ to 30 MHz m live bands. Adjustable teie.
scopmg antenna. Controls: Tune. Band Selector,
Gam, On·OlllBypass. LEO. FET, bipOlar Circuitry.
Phooo jack lor externa l ant. 6x2x6 inches.
9 12 VOC or 9 V battery fOf portable use
110 VAC With optIOnal AC adapter, $9.95.
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MFJ.1D40 RECBVEA f!l:~SEJt~TOA•. Improves
weak Signal rececnce. reec ts cut.et.baod Sig­
nals, reduces Image resPOl15e. 1.8 to 54 MHz.
Up to 20 db gaIn , Low nese MOSFET. GaIn
control. Bandswltch. Can use 2 ant.. 2 rev-s.
ON-OFF/Bypass. 20 db atrenuator. LED. Coax.
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requires 9·1 8 VOC or 110 VAC wilh Ojltional
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MOBIlE SWL CONVERTERS to hear the short­
wave world while you drive. MFJ·304 ($69.95)
covers 19. 25, 31, 49 meter bands. MFJ·308
($89.95) adds 13, 16, 41 , 60 meters, Two
dual-gate MOSFETS give excellent sensitivity,
selectivity with car receiver Push button band
selector. Tune with car racro. Plugs between
antenna and radIO 12 VOC_ 304 is 5'/ul '/4x4 ·' .
308 is 6'/ul 'IuS" Free catalog .

MFJ·10, 3 loot coax with connectors, $4,95.

Order from MFJ and try it If not delighted,
'eturn Wlthlll 3D days lor refund (less stllpp.ngl

One year uncondi tional guarantee.
OnIer yours Ioday, Ca. IoIlree 800·647-1800,

Charge VlSA, MC Or mail check, money order.
Add $4,00 each lor Shipping and handling.

I ; I t

Call 601,323-5869 lor technical mtormanoo. or
oer'repair status Also call 601 3235869 ou t­
side econnentar USA alld in MISSiSSippi. ....7
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Box 494, Mississippi state. MS 39762
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• A Trademarlc otlhe TandyCorp

. . . at last . . .
your shack organized!

A beautiful piece 01 furniture - your XYL will low. III

$16450 S·F RADIO DESK
netuxe- Ready to Assemble
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And Contemporary
Electronic Gear.

"
'{312)848-6777·.
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RTTV/CW .
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Floor Soace: 5 1 ~ WIde by 30" Deep
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viewing comfort and ease 01 operation.
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ROM-116
RTTY/CW OperahngSystem~-=------.1~t
Detailed brochure available on request.

73 Magazine. February,1982 71



Using a high-Quality pa ir of communications-type head­
phones has several advantages. Switching from speaker to
headphones can materially improve the readability o f
received signals and keep distracting room noise o ut.
Lightweight units with soft cushions that are peaked for
comm unications-range audio are best. Lo w-impedance
models, such as the Yaesu headset shown here, are suitable
for most modern solid-state receivers and transceivers.
(Photo courtesy of Yaesu Electronics Corporation)

-
itse lf - and feed yo ur rig's
output to a sma ll wireless
FM broadcaster modu le .
Doing this allows true cord­
free f lexibility in the ham
shack by doing away with
cl umsy. enta ngling head­
phone cords. The setup also
has the benefit of allowing
one to monitor band o r net
acti vity anypl ace in the
home or yard by tuning in
the rebroadcaster on any
standard FM rece iver. Ram­
sey Electron ics, 2575 Baird
Rd.. Penf ield NY 1452&.
se lls a simple, 300-foot~

range kit for $3.95. Food for
thought!

Using stereo phones. W e
have cautioned against us­
ing stereo hi-f headphones
in the ham shack. regard­
less of their qu ality and
cornfortabilitv. Headphones
with extremely wide fre­
quency response charac ter­
istics s imply reprod uce
add itional interfe rence. de­
tracting from desired sig­
nal s. Nevert heless, ma ny
hams will wish to use a pair
of exis ting stereo phones
for reasons of economy o r
personal preference . Hands­
o n ex p er imen t a tion will
reveal if the pa ir will, in
fa ct, be suitable for use.

Unfortunately, you can' t
just plug a set of ste reo
phones into you r ham rig.
Almost a ll suc h head­
phones use a so-called stan­
dard t hree-conducto r (i n­
cluding ground) plug, o ne
ci rcuit being used fo r each
c ha nnel. Mo st a ma t e u r
equipment uses a two-ci r­
cuit (includ ing ground) jack
for use with monaural com­
munications headphones.
This fact requires replace­
ment of the headphone's
3-circuit plug with a single­
c irc u i t plug and the
paralleling o f the two
separa te leads so that the
receiver's output will be fed
to both headset units. Alter­
natel y, the stereo head­
phone 's plug can be left in­
tact and an adapter pur­
c has ed or fab rica ted to
convert the ste reo-config­
ured cord to monaural use.

Using an adapter has the
advantage of a llowi ng the
headse t to be used as a
stereo unit whenever de­
sired, witho ut making fur­
ther wiring changes .

If you do purchase a set
of stereo headpho nes to
use with you r ham rig, co n­
sider a suitable pair that ha s
an internal "ste reo-mo no"
switc h. This feature a llevi­
a tes the need for a n adapter
plug. I own a Ca lrad 15-135
headset that does a c red it­
ab le job both in the ham
shack and with a small
ste reo set. and it boasts in­
dividual ea rphone volu me
controls. a coiled cord, and
comfortab le muffs.

I've indica ted tha t the
ste reo headphones' wide
frequen cy respo nse may be
annoving when used with
ham gear. This may be par­
t icularly aggrava ting if you
try to use a pa ir of ste reo
phones in tandem with an
active audio filter, since the
filter may emphasize resid­
ual ac hum and noise pres­
ent in the rece iver o r trans­
ce ive r's aud io output. You
ca n minimize th is problem
by addi ng a 50- to 15D-Ohm,
1/2·Watt resistor in se ries
with the headphone lead to
cut down their low-frequen­
cy response and overa ll sen­
sitivity . The exac t value to
use must be determined by
experiment.

Tape Recorders

Though by no means
necessa ry accessor ies, tape
recorders represent often
overlooked but very usef ul
station ad junc ts. There are
countless practi cal uses for
recorders, many of which
are suitab le for the ham
shac k. In fact, many ama­
te urs wouldn't be withou t
one any more than t hey
would be sans m ike or key.

Ham shack applica tions .
Sma ll reco rd ers have a
wide range of applications
in the ham shack that is
lim ited primarily by the in­
dividual opera tor's ingen ui­
ty and imagina tion. Record­
e rs can be used for suc h di-

verse purposes as record ing
DX and other important
contacts , ve rifying tra ns­
mitted audio quality, re­
cording messages and traf­
fi c, code practice. making
short CQ and other tra ns­
mission tapes. signa l report­
ing, and SSTV signa l o rigi­
natio n, to na me but a few
popula r uses . let's look at
some of these:

1) Taping contacts. This
represents the most com­
mon. obvious use of t he re­
corde r. The machine is sim­
ply connec ted to the rece iv­
er's o ut p ut jack, e it he r
through a 'r-plug across the
speaker or, in some se ts, to
an auxilia ry tape-o utput
jack. The tapes made can
serve as documentation for
exceptiona lly ra re QSOs
and as a logging a id in fas t­
paced DXing and contest
work. (I n the latte r applica­
tion, a reference time is re­
corded a t the beginn ing of
the tape so tha t log entry
times can be conveniently
determined.)

2) Signal reporting. An­
othe r common use is to pro­
vide " live" signa l reporting
to others. Most hams are
genuinely surprised to learn
how they really sound over
the a ir, part icularl y at a far­
distan t location . They a re
usua lly highly appreciative
of an offer to play back
their signal to them as
much more meaningful
than a simple read abil ity­
and-strength re port. If you
make a prac tice of pro­
viding on-the-ai r play back,
keep the enginee ring prac­
tice up to snuff: hardwire
the connec tions (no mikes
placed up aga inst the se t's
speaker), and ensu re tha t
your wiri ng a rrangements
permit professional switc h­
ing between mike and re­
corder. Random bleeps a nd
fas t-forwa rd rnonkevcha t­
ter a re not well received
over the ai r. A recorder with
an accurate tape counter is
a near-must.

3) Tra nsm itted s igna l
Quality checking. A good
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PORTA-PEATER~

INSTANT REPEATER

95

Crisp, clear hum-free audio
i. ""h.t phon. patching i. 1111

"bout lin d MFJ It• • it.

Eggshel white. walnut sides, 8x2x6 inches.
MFJ.&20. $5,U 5. same as MFJ·624, less

VU meter. 6x2x6 inches.
Order from MFJ and Iry il - no obligation, II

not delighted, return It wl thm 30 days tor rehmd
(less shipplflg), ~year uncondlhonal guarantee,

Order today. call toll free 800647·1800, Charge
VISA , MC or mail check. money order for $64 95
tor MFJ624 or $54,95 for MFJ620 plus $4,00
each shipping and handling.

EnjOY quality phone ~tching . order OOW.
I ; , ,

call 601 ,323·5869 lor technical mfonnal lon. or·
der/repalf status. Also call 601 ·323·5869 ectsce
continental USA and in Mississippi.

MI!!:' • ENTERPRISES,
....~ INCORPORATED

Bo x 494, Mis sis sippi Stale, M S 39762

" MFJ.6 24 TElEPATCH r - Ille hybrid phOM
Il' lch with lilt masl wanled lulures.

Gi,es you crisp clear. hum·lree JUdia whICh is
what phone patc tllng rs all about. Use auicnaue
VOX or manual pusn to.tatk .

VU meier monitors telephone line levels. Lets
you adjust null control for maximum rs olauon
between receiver and naosmnter.

Sep,lrate transmiller and recei,er gain canlrols
el,mlnate readiustlflg nqs controls .

Function switch: OFF lor normal operallon.

ON connects ''9 to phone Ime for pa tchlOl}
NUll swnctes VU meter to adjust lor null .

Simple 2 uble insl aMahon (pIuS phone Ilflel
when f ig has natcn.m patch out jacks. Connects
eaSily to any rig RFt filters, PC board construe.
tion eliminate RF feedback,

Phono jacks tor patcn.m patcf out. speaker,
microphone, Screw terminals for phone ares. ~ . 7

MFJ Hybrid Phone Patch
Feature Packed: VU meter. Has receiver gain, transmitter
gain, null controls. Bypass switch. RFI filtered. VOX or push­
to-talk. Works with any rig.

A••embled ,
rested,
Burned In ,
Programmed
(I nc . S3. postag e'

Command Ind control module ",un an 'I'l l ta nl ' . ­
","a ' I ' !fom any 2 fa d",....., 1'1 a t>s oM"ly nO mod,h ·
caloonl to , ' ad,oa Inle rlace• ••• the"'ernal lpe•••,
. "" moe ..., ~rltoCl lOt • pe.-o...I. ...... , lI.ncy. 0'

~ "Kl ,epe.'" W" ' e ", caillor d.,. ~.cl ".". ma ..,ual W.
occ-s>! Vl SA. ."., M~ lle<l ulltSl cal .loV

• • 'nd, . idual CW·IO. C1 K PROM)

• VOX-COR, COR " 'gge's
• Ad). 0-1!i min. 10 Cycle l nne '
• Adj , 0 - 15 m,n. Tim" Out l ime.
• AdJ, 0- 30 sec. hang t imer
• Ad i_20db loell' m le amp
• True '''poll'a. wacon, Of manual mode•
• 2'50 YOII sw i tch ino c apa bili l v

• Complela O.,......"'ef1.c. COI'I I.oI.
• Comp lete I lCl'lnlCal manual
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w-s ENGINEERING
P.O. BOX 58

PINE HILL. N.J. 08021
24 HR. PHONE: 201-852-0269

BASSETT HELIUM
MOBILE ANTENNAS

For
Commercial , Amateur,

and Government Services

Rugged, Iow dra9, high efficiency
mobile antennas engineered to
mamtam resonance at all times,

Maximum overall height 01only
70w

• Average weighl 01only 6 0'l: .
They remain vertical at all speeds.

Helical inductOfs sealed in helium
filled Fiberglass impervioos 10 all
weather. Adjustable 17-7ph whiPS
and solid brass hardware chrome
plated and polished .

Optimum gain ccueeere lor VHF
and UHF. Unity gain models IOf HF,
Amateur band models are inven­
toried for " off the shelf' delivery.
Commercials 10 specs.

Write or phone lor Iree brochure
and prices on Basse" mobiles and
Helium Trap Antenna Systems .

REX BASSETT
ELECTRONICS, INC.
1633 NE 14th Ave., Bldg. 11
Fl. Lauderdale, Fla. 33305

Tel : 305/561-1400
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The uses fora tape recorder in the ham shack are legion: ta~

ing QSOs, CQs, code practice, traffic for relay, etc. The
recorder is probably of most use to the SSTV enthusiast in
editing programs and recording QSOs-though recorders
for SSTV work must be a cut above the average home-type
cassette. The Sony (.104, shown above, is ideal for these
purposes.

corder's input. If you have
an open-reel mac hine, you
can in most cases vary the
recorder's speed in a 2:1
rat io . that is from 1-7/8 to
3-314 ips. or from 3-3/4 to 7
ips. This ca pabil ity all ows
code tapes re corded for the
level of instruction desired
(a ud io pitch will change,
natu rally). The re corder
a lso ca n be used to tape on­
the-a ir code practice ses­
sio ns regu larly broadcast
by W1AW, the ARRl sta­
tion at Newington, Connect­
icut, for later playback and
practice.

S) Traffic handling. Usi ng
a re corder as a running
backup in traffic ha ndl ing is
a good idea practiced by
many experienced brass­
pounders. If you handle a
great dea l of traffic. you
know that a telephone ca ll

ing and professional-quality
program material that's a
pleasure to watch.

8) Compu ter interface.
Small cassette re corders
provide the basic means of
programming home-type
mic rocomputers. If you ' re
equ ipped with a microcom­
pute r with an e lectronic
RTTY a nd/or CW interface ,
the recorder provides the
means to se t up the com­
puter for RTTY or Morse
transmission and reception.
and it al so serves other an­
c illary func tions . For e xam­
ple. in t he author's Macro­
tro nic s M-650/PET 2001
syste m, the re co rde r is used
to prerecord messages for
later t ransmission and to
re cord received messages.
So-called " bra g ta pes" a nd
a rtwork can be sto red on
the tapes and exc ha nged
with others.

Besides these specific
uses, it's often ha ndy to use
a tape recorder to verbally
doc ument equipme nt se t­
tings a nd a lte ratio ns, me ter
read ings. and test re su lts.
The work being done is de­
sc ribed as you 're doing it.
with the recorder doi ng the
" writ ing." Subsequent play­
back of t he ta pe, a nd writ­
te n t ra nsc ript io n t o a
notebook or log if req ui red .
may be helpful in inter­
preting and analyzing re­
su lts a nd in learning fro m
past mistakes.

Technical considera tions.
Au the ntic h igh-f id e lit y
so und reproduction isn't a
necessity in a ham shack
recorder, though a few re­
qu irements do exist. The
recorder should be of rea­
sona b ly good qua lity (no t a
ch il d 's toy, to be sure),
featu re low d istort ion, ha ve
an auxiliary input fo r di rect
connection to the rece iver's
speaker , and incl ude a
recording leve l me ter and
tape counter. A " pause" o r
"e d it" control is a lso a
desi rable feat u re . Re ­
qui rements a re tighter if the
unit is going to be used to
re co rd SSTV sig na ls o r in­
terface with a microcom-

or other unwanted interrup­
t ion ca n make you miss pa rt
of a messa ge or cause you
to hold up your net w hile
you get a "f ill." Using the
recorde r. you can effective­
ly tape your own fill s.

6) Taping CQs and other
tra ns m iss io ns. The re is
no thin g w rong wi th prere­
cordi ng phone CQs. if the
practice isn' t overdone and
technical quality is main­
tained . For the most part.
tape-recorded CQs are not
necessa ry. and those using
them of ten sound a bit silly.
Howe ver. fo r contest ing
and some OX work. there
are time-saving possibilities.
A related application lies in
mak ing extended antenna
adjustments a nd TVI c heck­
ing. Since rad iating a n un­
mod ulated carrier is illega l
(except for sho rt periods).
you may want to prerecord
a signal wh ich can be
played through your trans­
mitter agai n and again . For
both t hese ap p lica t io ns,
spe c ial conti nuo u s-loop
tapes a re available; these
come in various lengths to
fit the desired transmission
message length. Aga in, the
wa tc hwo rd is m o d e ra ­
tion- don 't ove rdo a good
thing!

7) SSTV recording and
pfayback. The tape record­
e r is a " must" fo r the
SSTVe r, who finds a wide
range of spec ia lized a p­
p licat io ns. These incl ude
ge nera tion of gray scale.
te st pattern, and other
reference signals ; im­
mediate playback of the
other fe llow's over-the-ai r
p icture ; and building a li­
brary of in terest ing pro­
grams from two-way con­
tacts . By far the most im­
portant use is in prerecord­
ing one's own " progra ms"
fo r later broadcast. This
all ows for careful prepa ra­
tion a nd capturing of art­
wo rk an d pho to gra phy,
tape editing, a nd re vie w.
The judicious use of a sim­
ple tape machine has en­
abled many SSTVe rs to pro­
d uce ve ry smooth. intere st-

-.' ...e .'"

way to find out how your
own signals so und is by us­
ing your recorder to tape
them. You will need an aux­
ilia ry receiver for the pur­
pose, o ne whose antenna
can be discon nected or
which has an attenuator to
eliminate front-end over­
load by your own signal.
You can record your actual
on-the-air transmissions a nd
QSO s, of course, hut if you
do any extensive " hel lo ...
testing" for the specific pu r­
pose of making a tape
check. be sure to use a dum­
my load rather than radiat­
ing a signal.

4) Code practice. Yo u
easily can make custom
code-pract ice tapes using
your key, kever. audio oscil­
lator, and/or keying moni­
tor in your tra nsceiver or
transmitter to fee d the re-
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RF shielded. 9·1 8 VDC or 110 VAC With ccnonat
MFJ-1312 AC adapter, $995,

Requires lRS·80 Model I or III With at least
16K, Program supplied on cassette tape.

Ordrr from MFJ - no obligation. II not delighted,
return within 30 days lor refund (less shipping)
One year uncondlbonal hardware guarantee.

Dnlrr today. Call toll free 800-64 7-1800 Charge
VISA. MC or mati check. money order lor $99 95
plus 5400 shllJPlng and handhng_Order MFJ-1 210
tor TRS-80 Model l or MFJ·1 212 lor Model 11I_

Enjoy CWosee dealer or call MFJ loday."'!il'J

I ; I I, ~ I I

Call 601-323-5869 for tectncar mformatrcn. or,
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi .... 47

MFJ F.rc~~~g:lf:DS,
BOlt 494, Mississippi Stale, MS 39762

- .. 1m $ 95. - -- •• • -.. ... ",...... • • - 'TRS80 os ~

'"9"leted ~_

- III '~
CooIJUr'_

TRS-80* I, III OWNERS:
Send and receive CW with MFJ's new CW transceive pro­
gram and interface. Just plug·in interface, load program and
operate. Gives you Tri-Split screen, 3295 character buffer,
10 memories, UFist Fixer." sen~/~~:u,::~~:~w.

II1S·80 Models lind II CW Transcr ivr pro·
gram and mter taee le ts you send and receive CW_
No modifications to rig or computer.

Tri.Split screen for receive, transmit, message
index. On screen nansmlrreceve "tens", trans.
mit speed indicator, "Fist Fixer,"

TRANSMIT: 3295 character (or more) buller.
Preload buffer While reteiving Transmit when
ready. Ten 199 character memories. Repeat/link
memories. Erase charac ter. buNer. screen. 12-55
WPM. Store 2200 charac ters for glOup pl"acbce.

RECEIVE: Adlustable " Fist Fixer" helps to copy
poorty sent CW , SelladluSling to 100 WPM. ne­
turns to receive when transmit buller is empty.
Store up to 5 screens 01 received CW ,

HARDWARE INTERFACE: Plugs between rig
and computer. Noise Iimifer. 4 pole active bane­
pass utter. pasl detection tilter, trackmg compa­
rator. Keys tube or solid state rigs. lunmg. trans,
mit. ON LEOs 6xP/.x3 Inches. Aluminum cabinet.

INCLUDES U.S.
Customs Duty

Price is
F.G,B. Transcona

KIT COMPLETE
WITH

Two Elements $215.00
Extra Elements $154.00

• SPIDER
• ARMS
• WIRE
• BALUN KIT
• BOOM WHERE

NEEDED
2 element z-mere- Quad N/ C on
request , introductory offer with pur­
chase of quad .

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

Buy two elements now - a third
and fo urth may be added later with
little effort.
Get a maximum structural strength
with low weight, using our "Truie­
tic" arms.

GEM QUAD PRODUCTS
Transcona , Manitoba , canada R2C 2ZS
Box 53 Telephone (204) 866-3338

GEM-QUAD FIBRE-GLASS
ANTENNA FOR 10. lS.lind 20 METERS

for your TRS-80*

£f)cle £Ica§§
LEARN

MOASE CODE

PRACTICE
FOA LICENSE UPGAADE

RECEIVE
HA NDSENT CODE

TO ORDER TOLL FREE
1-800-344-7493

In CA & for service 12091634-8888/ 667-2888
• TRS -eo •• _ ""*'Tr~ of T....". Cofpoo-.., ,,,,,

The cod e practice portion of Code Class is
designed to help yo u increase you r speed and
accu racy as simply as possible. You will be
able to practice copying random words, ran­
dom characters or random callsigns. After
each page 01 text the prog ram stops to let
you check your accuracy. You may then try
the same page again or a new page . The
speed is always displayed and is adjustable at
any t ime, even in the middle of a page. And
changing the speed does not interrupl the
cha racter l low .

Code Class is a machine language prog ram
designed to teach the beginning Ham to copy
and send Morse cod e. It is very simple t o use
and excepncnallv effective. W ith Code Class
you will be ready for your FCC license exam
in no time. Each of the lessons contains only
4 cha racters and may be repeated as often as
you wish. Lessons combine both easy and
hard cha racters so you learn the w hole
alphabet. Also, lor a greater challenge, the
characters learned in previous lessons may be
included in the current lesson . Of course, the
speed may be changed at any t ime without
interrupting the lesson .

Code Class helps you learn to send clean,
correct M orse Code. When coupled with a
Macrotronrcs Ham interlace listed below ,
Code Class w ill copy your handsent code.
W arning, this might hun your ego , but it will
quickly improve your list. Code Class even
displays your sending speed,
Requires a TAS-ao M odel I 116K, level II
BASICI or Mod el III 116K. level III BASIC). To
receive handsent code attach a Morse key
and any Macrotronics Ham inrertece (Mao,
M83, cveo. CM83, TMao, TM83 or re.
minalll . Add any audio amplifier for super
sound effects. Oisk $39, Cassette $29.

,~";fY M od" I0' m.

~
MACIlOTllON ICS . inc. ,

1l2S ~ _ G_ SU 1. Blvd
Turioclo. , c.lrlomoe 9S3llO ......

•
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Tape recorders find man y useful applications in the ham shack. A growing use is connec­
t ion with digital microcomputers, where they are used for loading and record ing of casse tte
programs and data. Radioteletype (RTTY) and Morse code interfaces are available from
several sources for popu lar home computers such as the Apple, PET, and TRS-80, shown
here. In addit ion to the basic program-loading function, the recorder can be used to digital­
ly record on-the-a ir transm issions and to prerecord outgoing messages (including "brag
tapes ' ) for later broadcast. (Photo courtesy o f Radio Shack)

Standa rd front-loading
stereo dec ks offer excel len t
potent ial though probably
re prese nt a n ove rk il l in
quality . A stereo deck or
recorder obtained at a rea­
sona b le price could like ly
be put to good use in the
shac k, though the second
channe l would be wasted ,
The micro-cassette record­
ers al so offer good possibil i­
ties. Many of these uni ts a re
qu ite small , can be operat­
ed ve rtica lly, and thu s can
be sa ndwic hed in between
eq uipment uni ts on the op­
era ting console .

In using a recorder In

your stat ion, you ma y ex­
perience trouble with rf
pickup, making it unusable
when transm itt in g. The
pro blem can be ac ute in
solid-sta te units and comes
about because of aud io rec­
tif ication of your signa l by
the se t's ampl if ier stages.

isn' t practica l, the low tape
speed mitigates against top
qu a li ty recording, and ac­
c ura te c ue ing is d iff icu lt.
Most portab le machines
have an a ud io response that
is e nt ire ly adequate for
ham-band and shortwave
signa l reproduction, howev­
er.

An SSTVer, I opted for
the Supe rscope C-104, a
ve ry high quality mono por­
table that incl ud es such de­
sira ble features as c ue ing
ca pabili ty , pause control,
nicad o pe ra t ion, bu ilt-in
condenser m ik e, PA func­
tio n, a nd va ria b le tape
speed . The front-pane l con­
trols a nd me ter make it es­
pec ially conve nie n t for
stacking a bove the sta tion
speaker o r receiver -you
don 't have to look down o n
the recorder to operate it,
as one must do with most
sma ll porta b le s,

,

puter: in these cases, a top­
qu a lity reco rde r ha ving low
wow a nd flutter shou ld be
selected, O ther desirable ,
though not a bso lute ly es­
sentia l, fea tures include a
monitoring a nd/or auxi liary
speake r jack , public ad­
d ress (PAJ mode , a utomat ic
shutoff o r track reverse,
a nd fast forward and re­
verse capabi lity. A mono­
phon ic unit is fine; there is
li tt le advantage in using a
ste reo unit.

Severa l tape fo rmats a re
suitable: eight-track, ree l­
to- reel, and cassette . The
eight-t rack reco rder, oper­
a t ing at 3·3/4 ips, uses
1/4-i nc h tape in a track con­
figura tion tha t a llows eight
mono c hanne ls o r fou r ster­
eo c ha nnels to be recorded.
Si nce the ca rt rid ge is ac­
tu all y an e ndless ta pe loop,
it will run continuously if
left to pla y out . Very short
length cartridges are ava il­
abl e, mak ing thi s fo rma t ex­
ce llent for phone CQs a nd
even short SSTV " ta kes."
The eight-t rack format does
ha ve its drawba ck s, howev­
er , in terms of less-tha n­
optimum a udio quality, a
tend ency for ta pes to be­
co me jammed internall y, The casse tte machine is
a nd th e ob jec t io nab le the most popular fo r ham
"c lic k" and momentary loss shack use today, fo r rea­
of audi o w hen tra ck s are so ns of re lat ive ly low cost,
switc hed . operati ng convenience, and

The open-ree l recorder is stead ily inc reasing qu a lity.
hard to beat for q ua lity . Its The cost of a sma ll casse tte
distort ion figures a nd fre- unit is ce rta in ly not pro­
quenc y response are best hibitive. with usable ma­
am ong the three formats. c hines ava ila ble for as little
Va rio us combinations of as $2 5 to $30. Even hig h­
re el s ize , tap e length , quality monophonic por­
speed, a nd ava ila ble ecces- tables co me in at less than
series add up to maxim um $10(1 The eve r-i nc reasing
ve rsat ility and flex ibili ty . popularity of cassette me­
Recorder mec ha nica l de- c hines is due in large mea­
sign is rel a tively st ra ighttor- sure to the ease with wh ich
ward (when compa red with ta pes can be se lected , load­
e igh t-t rack a nd ca sse tt e ed. recorded, and removed
mode ls), and mainte nance from the reco rder, features
is less diff icult and costly to tha t a re very a ttract ive for
p erfo rm . Ho we ver , the station use. Tapes in prac­
o p en-ree l re c ord er - a t t ica lly any le ngth can be
least a good one-is ex pe n- obtai ned for record ing peri­
sive. a nd ta pes a re no t as ods up to 120 m inu tes o r
conven ient to use as in the more, using the sta ndard
o t her tw o fo rmats, ma nua l cassette speed of 1-716 ips.
tape thre ading bei ng re- The biggest di sadvantages
qu ired o n most model s, a re that casse tte editing
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NEW VIDEO TAPING AIDS
VIDEO STABILIZER: Eliminates copyguard. Lets you
duplicate and play any pre-recorded tape. DISTRIBUTION
AMPLIFIER/SWITCHER: Lets you tape 4 copies at
one time and select from 4 video and audio sources.

• " "IOIO- ...I1DIO
IIIITIllutro. A. ' LI ' I U

1111 .•••• .- ... .. ' ... ....• • . - .•.,, - •••

CALL TOLL FREE _•• 800-647-1800
Call 601·323-5869 in Miss., outside continental
USA OR for technical info, order/repair states...47

M~ •ENTERPRISES
....... INCORPORATEO •

921 Louisville Road, Starkville, MS 397 59

•- ...,.....
-.•._.

VIDEO STABILIZER 57995 DISTRIBUTION AMPLIFIERI $9995MFJ.1400 SWITCHER. MFJ.1410

VIDEO STA81laER, MFJ.1400. Copyguarded 110 VAC Of 12 VOC for portable use.
tapes cause picture roll and jitter that prevents Premium ,idee con cables with RCA plugs.
viewing and duplicating prerecorlled tapes. The Gives lIistortionless video signal naester. 5 feel.
MFJ Video Stabilizer removes copyguard so you $24.95 per pair.
can play copyguarded tapes on any TV set and Order lrum MFJ anll try it - no abligalion. II
duplicate any prerecorded tapes. Simply adjust not delighted, retom it wrtmn 30 days for feluM
lock Cootrol lor stable picture. 4)(2)(6 iOCMS. (less stlipping). One year unconditional guarantee.

VIDED-AUDIII DISTRIBUTION AMPlFlERI$WITCK- Order tlld.y. Call toll free 800 64].1 800. Chai]E!
ER, MFJ.1no. lets you tape 4 copies at one VISA. MC or mail check. money order lor amounl
time that are as good as the original. Ampliliers indicated plus $4.00 each shipping and llandling.
supply video .wi at.dio power boost thaI eliminates Duplcation ct copynghted malenal is illeQal.
gllneratioo loss and signal degradation. Buft·ln
vldeo-Iudla swltcller lets you select from lour
videa.audio sources (VCR'S, games, etc.) and
distribute to 4 outputs (VCR's, monitors, etc.) with·
out touching a single cable. 6)(2)(6 inches.

Both units have standard RCA jacks, eggshell
while cabinet with simulated walnut grain sides.

o ..~ .. .. , ..... .. . , C~O."' '' PM ''. '

(
~..-. O~"'~.&"'''O.'''O''''''D... .. .. ~__" U _" " " _ M'_'

......... '" "OU OO MOT •• E ... 406
~ .HAY "OU ..... , A S"

Alaska Microwave Labs

C(;;he e}weet e}ounf)infj epeatez:

MARI<

3CR
A Strad ivarius is more than a body, neck, and strings. The name atone says it is an instrument of out ­

standing quality and beaut iful sound.

In repeaters the name for opt imum perfo rm ance and clean, natural sound is Mark 3CR. And Mark 3CR
also means:

• Receiver sensit ivit y ( 0.25 uV. • Spurious reject ion > 65 dB.
• Schmitt trigger squelch to capture fading signals • Autopatch and reverse autopatch
• 13 Morse messages • 15 Fu nction controlled outputs

• Die cast aluminum receiver and transm itter enclosures

For the Finest in
Repeaters • Controllers • Power Amplifiers· Link Transceivers

MICRO CONTROL SPECIALTIES ~ "

23 Elm Park. Groveland. MA 01834 (617) 372-3442
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ERe SL.SS audio filter is said to improve SSB and CW receo­
tion under severe conditions. The unit contains three
separate filters: independen t and continuously-adius table
bandpass fil ters as well as a fixed low-pass filter that can be
cascaded with the others. The unit generates 1 W att of au­
dio and has an input/output impedance of 8 Ohms. (Photo
courtesy of Electronic Research Corporation of Virginal

Simple RFI-preventive mea­
sures, suc h as installing an
rf c hoke and bypass capaci­
tor in the recorder's mike
and/or auxiliary input leads
and bypassing the audio
output leads and ac line,
will often do the trick ,
unless you have a very poor
station ground or are using
a voltage-fed antenna that
produces an inordinate
amount of stray rf in the
shac k.

Va rious patch cords, con­
nectors , switc hes, and
jumpers may be requi red to
convenient ly use the re­
corder with your equip­
ment; these only can be
determined after deciding
which functions the record­
er is to fill. Using shielded
ca ble for all audio connec­
tions should go a long way
in reducing rf feedback ,
noise, and hum pickup.

Audio Filters

The congestion on the
amateur bands has placed a
premium on receiver/trans­
ceiver selectivity. Simple
fixed-bandwidth i-f crysta l
filters were good e nough
fo r the 40s a nd 50s, but not
good enough to adeq uate ly
handle present-day QRM
conditions. Densely-packed
and overlapping SSB sta­
tions , closely-spaced CW

signals, and RTTY reception
through potentially obliter­
ating heterodynes demand
complex i-f filters or other
means of achieving a high
level of receiver selectivity.

Many upper-end receiv­
e rs of 50s and 60s vintage
contained special i-f cir­
cuitry using double-conver­
sion techniques to a llow
the operator to peak the de­
sired signal o r null ou t an
offendi ng one. At the time,
the best way to improve se­
lec t ivity on inexpensive re­
ceivers was to add a n out­
board i-f-stage "Q-multipli­
er," which e nabled the op­
erator to either peak a de­
sired signa l o r null out an
offending one by manipu­
lating one of several panel
controls. The Q-multiplier
( t he best-known being
Heath's QF-l) was capable
of doing a good job, but
some practice was required
in using it. It went out of
favor as the once-standard
455 kHz i-f freq ue ncy was
largely abandoned for high­
er and lower i-f frequencies
in double-conversion con­
figu rations. The transition
from tube to so lid-state de­
signs a lso had a lot to do
with the Q-m ultiplier's de­
mise.

The basic means of at­
taining the desired amount

of rece iver se lectivity today
is by means of an i-f stage
crys tal o r mecha nica l filter.
Most high-quali ty transceiv­
ers use a filte r with a steep
shape factor to reduce out­
of-passband signals and
noise; the same filter is
usually used on transmit. If
your rece iver or transceiver
has provisions for optional
i-f filte rs for red uced-ba nd­
width SSB and CW recep­
tion, it's a wise investment
to obta in them-especially
the CW filter. Some manu­
factu re rs, such as Ken­
wood, al so offe r provision
fo r ad ding a second (dua l)
SSB filte r asse mbly to fu r­
the r sha rpen t he response
cu rve and improve the i-f
stage's signal-to-noise (S/N)
ratio . Add ition of the sec­
ond filte r also has a benefi­
cial effect on transmit,
allowing a greater degree of
speech compression to be
used without a significant
increase in sideband splat­
ter and resultant band­
width.

Whi le most i-f filter ar­
rangements don't offer true
si ngle-s ignal re ce p t ion ,
those receivers and trans­
ceive rs that have provision
for shifting the cente r fre­
quency of the i-f c rysta l
filter (variously known as
i-f-shift o r passband tu ning,
depending on the manufac­
tu re r) offe r additiona l possi­
bilities for minimiz ing QRM
and further improving over­
all SIN ra t io .

Even in those sets having
adequate i-f filtering, the
addition of an audio filter
can enhance performance.
The audio filte r acts in two
ways: 1) It cuts down on the
wideba nd noise generated
by t he set 's i-f chai n,
preventing amp lification by
the set's audio stages, and
2) it fu rthe r narrows the
recei ver's overa ll response
curve, ofte n a llowi ng true
s ing le-s ig n a l re c e p ti on .
Bo th c haracteristics sign ifi­
cantly a id rece ption when
the Q RM le ve l is up and
when worki ng unde r weak­
signal cond itions .

Passive audio filters. A
f ixed-tuned. passive (non­
a mplify ing) aud io filt er ca n
do a great dea l to improve
the selectivity of a receiver,
especially o ne without a n
i-f filte r; in some inexpen­
sive sets, an audio-stage
filter is the primary selectiv­
ity-dete rmini ng device .
Many ha ms fo und tha t war
su rplus rad io range filters
inserted in the ir radi os'
headphones le ad d id a
good job in sepa ra ti ng
closely-spaced CW signa ls,
though the filter frequency
of most of these units was a
bit high-pi tched to su it
ma ny a nd receive r tuni ng
a nd sta bility became c riti­
cal when usi ng very narrow
band pass filte rs.

More sophisticated de­
signs have been developed
over the years, using large
fixed-value inducto rs to
achieve the desi red degree
of selectivity at audio fre­
quencies. The rad io ha nd­
books a re full of good pas­
sive filter designs, especial­
ly for use on CWoA part ic u­
larl y good one is the six­
elemen t l /C CW bandpass
filte r designed by Ed Weth­
erhold W3NQ N. It appea rs
o n page 8-27 of the 1980
ARRL Ra d io Amateur 's
Handbook . O the r W3NQN
designs appear in the De­
cember, 1980, Q5 T. Ano th­
e r practica l filte r a pproac h
is that of De l Crowell K6RIL
that appea red in the Marc h,
1968, CQ Magazine in his a r­
ticle, " Add ing CW Selectivi­
ty for Transceivers ."

Passive filters a re brute­
fo rce devices , howeve r;
they a re lossy-very notice­
able if one wa nts to d rive a
lo udspeake r. Though easy
to build , the passive de­
vices rel y o n la rge, cumber­
some a nd ofte n hard-to-find
toro idal ind uc to rs. Also,
there is no flexibility in se t­
ting the ce nte r frequency
and b andpa ss c u rve o r
c ha ng ing these c ha rac te ris­
tics du ri ng opera tion. A far
more satisfactory approac h
lies in the use of the ac tive
aud io fi lter.

,
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MICROLOG

•

INNOVATORS IN DIGITAL COMMUNICATION
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You know of its reputation in Amateur
Radio. But did you know of its world­
wide uses in commercial/industrial
communications networks? ATR-6800's
are communicating over tand-lines, via
satell ite, and on HFNHF radi o links all
over the world, They're teaching
Morse Code on military bases around
the country and operating as TELEX &
TWX terminals. We offer engineering
expertise for your particular require­
ment be it Data Encryption, Computer­
ized Training or any special interest.
ATR·6800 with 9" video monitor and
one pluq-in Applications Module .
$2495. Companion MX·80 printer .
$699. Contact the " REAL·WORLD"
at MICROLOG CORP. 4 Professional
Drive, Su ite 119, Gaithersburg, Md.
20760. TEL: (301) 948·5307. TELEX:
908778. You 'll be pleasantly surprised.

CONSIDER THEelectronic mail

aerospace

press

satellite

training aids
embassy/diplomatic

maritime
government
emergency/disaster

meteorological

oceanographic
handicapped

civil defe!ls.e

.. 5.11 L,sl 01 Adv"" lsers on page 114
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Palomar Engineers' CW tilter connects between the receiver
and a set o f ste reo headphones. There are actuaf/y two
fifters, a narrowband one with an 800Hz bandwidth
[centered at 800 Hz) and a wideband o ne that cu ts o ut hum
and high frequency interference but passes most of the
receiver audio signal. The narrowband signal goes to one
ear, the wideband to the o ther, giving simulated-stereo
reception. The effect is to o ffer a signal "mix" that is an im­
provement over either filter alo ne: The off-frequency
signals appear in one headphone, the desired signal in both.
The operator's m ind concentra tes on the desired signal and
rejects the interference. Long operating periods a re said to
be less fatigu ing using such an arrangement. (Photo
courtesy of Palomar Engineers)

Active audio tilters. The
active, o r tuned, amplify ing
audio filte r uses RC net­
works in conjunction with
solid-state amplifie rs to
synthesize t he inducto r
cha racteristics . The simu­
lated inducta nce is resonat­
ed with a capacitor to pro­
duce a tuned-filte r effe ct.
What makes this kind of
filte r so popula r with hams
is that the fil ter can be con­
struc ted with va riable Q
and va riab le center and
cutoff frequencies ; t his
a llows convenient front­
panel control of the filter's
operating characte ristics
that the ope rator can
precisely tailor to suit his
mode of operation, pe r­
sona l p re fere n ce s, a nd
band conditions.

The c urre nt spa te of
so lid-s t a te act ive fi lt e r
designs are descendants of
the classic National Rad io
"Select-e-lect" audio filter
that was immensely popu­
lar about 30 years ago. This
tube-type accessory was a
handy, quick-and-di rty sup­
plement to a rece iver hav­
ing little real se lectivity.
Present-day act ive filters of­
fer a nu mbe r of specia lized
fea tures that make the m of
great interest to both CW
and SS B ope rators.

An act ive audio filter can
be bu ilt from one of the
many designs regul arly fea­
tured in the ham maga­
zines; seve ral are in the
Handbook. At least a dozen
firms se ll these very cost­
effective QRM-suppressors
that a llow even a modest
receiver or transceiver to
come to life in the se lect ivi­
ty department, parti cularly
o n CWo Manufactu rers in­
clu de Autek Resea rch, Kan­
tronics. M&M Electronics,
Datong, Elect ro nic Re­
search Corp. of America,
Palomar Engineers, MFJ
Ente rp rises, and seve ral
others .

Typical handbook and
commercra l designs enable
ope ration o n either CW o r
SS B, though a few less-

expens ive filters a re fo r
CW-only or SSB-only use.
The majority a re self-con­
ta ined a nd include thei r
own power supply or draw
power from the receiver or
transceive r's accesso ry
jack . Most are connected to
the set's audio output jack
and conta in a sma ll interna l
au d io power amp to direct­
ly drive a speaker o r head­
phones. The filters e nable
the o perator to ad just selec­
t ivity from a few Hz, fo r
ra zor-sha rp CW pe rfo r­
ma nce, up to a completely
flat response. Many have
separate high-pass and low­
pass operating modes, es­
pecia lly usef ul on SS B; oth­
e rs have a deep notc h fea­
tu re that is used to null out
a n inte rfe ring signa l o r
he terodyne without degrad­
ing the desired signa l. A few
sophistic ated models a llow
du al (s imu lta neous) notc h­
ing and filtering; a t least
one mode l contai ns a built­
in noise limiter.

Using the active filter on
SSB is a gra t ify ing ex­
perience, especially if in
conjunc tion with a modest
set- though top-of-the- li ne
models will benefit as well.
By proper control-knob ma­
nipulation, it 's possible to
dramatic ally improve sig­
na l readability under cond i­
tio ns of QRM, static, splat­
te r, and the like -red ucing
operator fat igue and mak­
ing listening a great deal
more pleasant. SWls, 10­
meter AMers, and CB oper­
ators shou ld be interested
in the capabilit ies of the ac­
tive aud io filter, too. Selec­
tivity on the crowded AM
sho rtwave and sta nda rd
broadcast bands is consid­
erabl y imp roved, and sta­
t ions just a few kHz apart
can be separa ted with little
c ross-channel interference .

The rea l thrill comes
when using one of these
filte rs on CWo Used in con­
junction with a set's existing
CW i-f filte r, results can be
truly impressive . With the
ac tive filte r, t he desi red
signa l can be peaked with

a n e ffec tive bandwidth
measured in tens o f cycles,
even in the presence of
close-by stro ng signa ls tha t
have man aged to bul l the ir
way thro ugh the radio 's i-f
strip. Even with a sha rp i-f
CW f ilt er insta lle d , it's
possible to actually tune
through the set's i-f pass­
band with the audio filter
and discover several in­
divid ua l CW signals that
can be brought up to solid­
copy level s that were un­
readable or sca rce ly de tec t­
able without the filte r. Of

course, there is a limit to the
degree of selectivity one
can cra nk in; with too muc h
se lec tivity, filter "ri nging"
becomes objectiona ble. AI·
so, using the notc h feature ,
ve ry pronounced unwanted
signa l rejection (sometimes
70 d B or morel can be at­
tained by proper control
manipulation.

Space-age filtering. A
couple of takeoffs on ac­
tive f iltering techniques
have surfaced in recent
yea rs. One is the concept of
simulated-stereo recept ion ,
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Of course, If you do want a full featured/super deluxe
repeater, with higher power and a full list of available 'ouut-rn'
options, then you want our SCR100Q or 4000 " Dream
Machine" , These units will continue to be available for those
who want 'The Ult imate In Repeaters',
SCA77 Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net.
440MHz, $1150.00. For no 'plug·in' 10 board (Export), deduct
$40.00, Call or write today for a da ta sheet, or to place your
order! Sold Factory Direct or through Export Sales Reps only.

/I~tuee

06-~'~'~'
ca&e .ete.. i4. a1# ewaita&e.

---------------

10M FM RXITX Boards, Repeaters & Remote
PRODUCTION! Call or Write lor Full /nlo.

"O'y.... _ . ..... . ~ ..

• • •

1055 W. Germantown Pk, 52 . Norristown , PA 19401 • (215) 631·1710

........-------------------15< 4atla &¥"...t!

115or 30 WI. xmtrs. J

Includes: _ O.35j.lV Revr. 8 Pole IF Filter
• Crys tals-high stability .0005%
• Local Mlc
• Your Call programmed into IDer
• Provision for Auto·Switchover to Blry. Pwr.
• Built·ln AC Supply; basic Panel Contro ls, Spkr.,

LED Indicators

If yo u' re looking for a new Repeater, but you real­
ly don't need (or can' t affo rd) al l the features and
options on our world famous, 'super deluxe'
SCR1000/4000, th en our new economy li ne of
SeA?? Repeaters is ideal for you!

/Sci speCTRUM COMMUNICATIONS

SCN 71 FM REPEATER

s~ ~~

()~~~ t<uue4t ft'UCe""

~ flO" UUt~~~I
Introducing the New Low Cost Spectrum
SCR·77 Repeaters-2M, 220 & 440 MHz!

These new Repeaters maintain the quality 01 design, com­
ponents and construction which made Spectrum gear
famous. However, all of the " bells & whistles" which you may
not need or want have been eliminated-at 8 large cost sav­
ings to you! The SCR77 is a real "workhorse" basic machine
designed for those who want excellent, super-reliable perfor­
mance year after year-but no frills ! ('PL' 12 Pole IF Filter,
Front End Preselector, and a 30Wt. Transmitter are the only
" built-in" options available; but Autocatcn, Remote c on­
trol , and other equipment can be connected via the rear
panel jack.)

WCI ~ "SPECTRUM COMMUNICATIONS



Further ReadirlQ

The fOllowing reference sources provide addil ional infor­
mation, theory, and construction details . Several contain fur­
ther references to ctner information sources you may wish to
consult

Ji m Ashe, " How to Use Hi·Fi Headphones," Popular Elec­
tronics, July, 1972.

Ronald M. Benrey, " Adapt ing Stereo Phones for Hams," Elec­
tronics Illustrated, May, 1972.

Fred Blechman K6UGT, " How 10 Use a Tape Recorder in Your
Shack," Electronics Illustrated, Jul y, 1962.

Max Blumer WA1MKP, " EnhanCing CW Recept ion Through a
Simulated Stereo Technique," Ham Radio, October, 1974.

Len Buckwalter, " CB Scene" column in Popular Electronics,
May, 1974.

Richard Humphrey, " Accessories for Your CB Rig," Popular
Electronics, OCtober, 1973.

Del Crowell K6RI1, " Adding r:N Selectivity for Transceivers,"
CO Magazine, March, 1968.

James A. Kales WB8TCC, "Put a Tape Recorder to Work in
Your Shack," CO Magazine, December, 1977.

The Radio Amateur's Handbook, Newington, Connecticut,
American Radio Relay League, 1980 edit ion.

Charles Schauers W6QLV/4, " Ham Clinic " column in CO
Magazine, May and June, 1961.

Karl T. Thurber, Jr. W8FX, " Ham Shack Accessories: What
You Really Need," Ham Radio Horizons, December, 1979.

Karl T. Thurber, Jr . W8FX, 'Hi-teen Gear for Hams and
SWLs: ' Popular Electronics, August, 1980.

Will iam G. Welsh W6DDB, " Headsets and Ham Radio," 73
Magazine, February, 1972.

Edward E. Wetherhold W3NQN, " Modern Design of a r:N
Filter Using 88- and 44·mH Surplus Induclors," OST,
December, 1980.

An "outboard" active audio filter can yield surprising per­
formance bene fits in conjunction with even the most ex­
pensive receiving equipment Assuming such a filter is used
with a receiver or transceiver having reasonably good i-f
selectivity with good "skirts," weak and QRM-plagued SSB
signals can be made to "jump out o f the no ise" in man y
cases. And in the sharpest m odes, severe! CW signals ma y
be copied with in the set's passband and tuned in separately.
Autek filter shown here is based o n a des ign pioneered by
the firm in 1972. (Photo courtes y of Autek Research)

de scribed by Max Blumer Ing capabi lities, the FL-1
WA1MKP in his Oc to be r, frequency-agi le a udio filter
1974 , Ha m Radio a rt icle, features fast automatic sup­
" Enha nc ing CW Recept ion pre ssion of interfering het­
Through a Sim ulated Ste reo erodynes in the range o f 280
Tec hni q ue ." In t his ap- to 3000 Hz by m eans o f its
proach. an active fi lter is s e a r c h -f oc k-an d-t r a c k
used . Unprocessed re ce iver notc h filte r. The tracking
audio is fed to one ear, and notch can be left in the ct r­
filtered (p rocessed) a ud io is cuit wi th no audi ble effec t
fe d to t he othe r ea r. This until a whist le appe ars; the
techn ique a llows you to circui t then goes afte r it
read sl ig ht ly o ff-freq uency and will suppress it within 1
CW sta tio ns whi le sim ulta- seco nd.
neously hearing the desired How does it work? Two
signa l, in the clea r, in the phase-sensitive detectors
o ther e a r. The bra in does contro l signa ls used for
th e u ltima te fi ltering-i t a utomatic tuning , O ne pro­
" hea rs" all the signa ls, but du ce s a voltage propor­
the processed signal sta nds tiona I to the deg ree of
ou t solid ly, with the o the rs m istun ing, and the othe r
menta lly re je cted . The bot- produces a log ic le vel in­
tom line is that the filter d ica ting the presence of a
allows g reat ly im proved signal within the filter pass­
re ception o f the desired ba nd , In the absence o f
signa l, bu t a lso a llows you suc h a signa l, the integra tor
to hear off-t req ue ncv re- be comes a sweep genera­
p lies to your CQs; it's a lso tor. But when a signa l is
easier to sc an the band us- dete cted, the sweep sto ps ,
ing the s im u la te d -s te re o the un it's lock la m p il­
technique. A stere o head- luminates. and the integra­
phone is requ ire d for this tor be comes part o f an au­
ty pe o f f ilte r, w hich is o f- tomat ic frequen cy control
tered commercia lly by both (a fc) ne ga t ive feedba ck
Pa lo m a r Eng ine ers and loop. The filter the n re­
MF J. m ains locke d to the " c a p-

Espec ially in terest ing is tured" signal and w ill track
the au toma tic-tracking au- it , if required, throughout
die fil ter o ffe red by Da- the filter' s range o f 280 to
tong. In addition to so me 3000 Hz . Th is capability el­
impressive narrowband tun- lows the routine use of an
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extremely narrow (20 Hz )
notch which does not no­
ticeably affect rece ived sig­
nals and wh ich would be
nearly impossible to manu­
ally tune a nd maintain in
tune. Of interest to CW cps.
a n attenuated ate vol tage is
a lso used in the manua l tun­
ing mode to a llo w the fi lter
to automatica lly t ra ck drift­
ing CW signa ls ove r a
100-Hz range!

W hether you opt for a
simple or co m plex filter,
you 'll likel y be glad you
made the investme nt. 001­
tar-for-dollar. an aud io filter
is 'o ne o f the best acce ssory
aid s you c a n buy for your
re cei ver o r transceiver.

Wrap-Up

In thi s article, we have
discussed a wide ra nge of
basi c, yet im po rta n t ,
phone-ja ck accesso ries :
he ad pho ne s, speakers, re-

co rde rs, and filte rs, with a
view to obtaining maximum
usefulness fr om dollar s
spe nt on stat ion equipment.
For most hams, this group
of reception a ccessories
probably represents the
most important init ial ac­
cesso ry investment. For this
rea son, and for space lim i­
tations , we've not discussed
exotica which might other­
wise fit the a rticle' s " pho ne­
jack" sco pe, suc h as SSTV
viewers, RTTY/Morse de­
c o d e rs , m on itor sc o p es.
phone patc hes, and the like .
We'll re serve d iscussion o n
these " se c o nd-le ve l" a c­
ce sso ries until a later time .

In the final analysis, you
must dec ide which, if any,
a ccessories to build or bu y,
Hopefully, the c rite ria, sug­
gestions, and observations
prov ided in t his arti cle wi ll
help make your decis ions
both logi cal and wise.•

•
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OSCAR ORBITS
• The Amsat Software Exchange has recently been termed and is
now accept ing orders. The f ir st program being made ava ilab le is the
orbital pred iction program written by Dr. Tom Clark WlIWI . II is
available tor most popular machine env ironments, with other ver­
sions being developed. Present ly available are lRS-80 disk and cas­
sette vers ions, Apple/II diskette, Microsoft BASIC, and PUI-80. This
program w ill accommodate the ell iptical orbit t racking required for
the Phase III satellites. For complete information on versions
available as we ll as new addit ions and orderi ng info rmation, send an
SASE to: AMSAT Soflware Exchange, Box 338. Ashmore IL 61912.
_ The early months 01 amateur radio 's newest satellite, UoSAT·
OSCAR 9, were full of developmental work. The Surrey, England­
based ground crew concentrated on generating and relay ing to the
bi rd a computer program that will allow the craft to stabilize itself via
on-board torQuing coils and a gravity grad ient boom. Once this is ac­
compli shed, the experimental part of the mission will commence.
• AMSAT, the people who organ ize ham rad io's space communica­
t ions program, received a " royal boost" Irom JY1, Jordan's King
Hussein . While visit ing the US in early November, the King ex­
pressed his support to AMSAT President Tom Clark W3IWI.
e Although the AMSAT financial picture has been brightened by
several large donations, there is st ill a need for grass-roots support
by the entire ham population. You can f ind out more about AMSAT
by wri ting to: The Radio Amateur Satell ite Corporat ion, PO Box 27,
Washington DC 20044.

Informat ion for this column comes from the AMSAT Satel­
lite Report.
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For years now. whenever hams got together and talked about the performance of
any triband antenna, they would invariably compare it to the famous Hy-Gain
TH 6DXX. Now, there's a new standard of comparison-the NEW Hv-Gain TH 7DX.
Th is amazing new tr ibander. using a dual driven element system, maintains a
VSWR of less than 2:1 on all bands. including ALL of ten meters . Hy-Gain didn 't
compromise on performance to achieve this efficiency either. The TH7DX util izes
a combination of trapped and mcnoband parasitic elements for more efficient
broadband performance. Th is uniqu e combination produces an average front-to­
back ratio of 22dB on 20 and 15 meters, and t 7dB on 10 meters. The TH7DX,
with itsq reat broadband characteristics, is the ideal choice for "all mode" operation.

BROADBAND WITHOUT COMPROMISE

HIGHEST TRIBAND PERFORMANCE, BUT
MANAGEABLE SIZE.
The broadband TH7DX has high performance specifications that meet or exceed
the monster antennas that seem to take up most of your real estate and part of Write for our technical data report and comparative test results.
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9600 AIdrictI Ave Sa , Mo. _ _ , MN~ USA
E..-- , 22. rue dI!" lA9on-iI"Hcln"oeoI.r, 93200 St 0.., FrwlCII

TELEX. lIIU-UiJ;o.1
TELEX COMMUNICATIONS, INC,

.. 316

Buy the TH 7DX betore MlIrch 31 . 1982; send us the warranty
c.rd .nd dllted proof 01 purchase no teter Ihan April 15. Ind
well . end you. tree Pro Com 300 boom mic headset -
In Nl995 value

This ia an ul tr.light , , Ing lfl-fl id ed, avialion-style head set wilh
powerlul electret microphone, T he dual impedance micro­
phone has a 100 to 8000 H z I reQuency response speci fically
la,lored to lhe h uman voice, And, it equals or exceeee lhe on­
the- air performance 01 any deak mic, regard less of ils size
or weight. Leaves your hands completely free for maximum
fle xib ility , Once yoU've tried it . you may never clutter Ull your
OP"-lIling lIrell with a desk mic again.

Limited time only

FREE OFFER

Hy-Gain hasn 't forgotten about the thousands of proud TH6DXX owners. A conver­
sion kit is available which offers all of the broadband advantages of the TH7DX
and includes a complete stainless steel hardware package.
It's easy to assemble, and when completed ,you havethe
finesttriband antenna on the market, the TH7DX.

Hy-Gain ', B N-86 balun and exclusive Beta Matc h tor
de ground are inc lud ed. The "ainless steel hard ware ,
rugged phasing lines and prelormed leoo straps permil
easy assembly an d consistent results .

' 10

CONVERT YOUR TH6DXX

MECHANICALLY SUPERIOR
In a parasitic array such as the TH7DX, high eff iciency traps are used rather than
paralfel stubs. These Hi-Q traps are capable of handling the maximum legal power
with a 2:1 safety margin, and are superior to parall el stu bbing for ease of assembly
and maintenanceaswell . In fact, quality materialsare used throughout this antenna.
Includes 18-8 stainless steel hardware for all electrical-and most mechanical­
connect ionsplustaperswaged 6063·T832 truck-wall aluminum tubing .The antenna
includes Hv-Gam's BN-86 balun and exclusive heavy, die-cast aluminum, rugged
boom-to-mast clamp, and heavy-gauge element-to-boom brackets.

your neighbor's. However, with its short 20 ft . (6.1 m) turning radius and 31 ft.
(9 .4 m) longest element, it's no more imposing than a TH 6DXX.It's easy to assemble
and weighs only 75 100. (34 kg). The wind loading is 240 Ibs. (109 kg ) at 80 mph
(129 kph) with only a 9 .4 sq. ft. (0.9 sq. m) wind surface area, so the TH7DX is one
of the safest and most manageable high performance tribanders you can buy. And,
you don't have to spend a fortune on special towers and rotators either.
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Dealer Single Lot

1139500
FOB Ha.ting•

ANYBODY CAN
SELL TYRO EQUIPMENT

But Only Our Dealers can

sell the right equipment
for the right price.

951117•-
". ' .....

Now with weather band coverage!

NEW MFJ·312 VHF Converter lets you

HEAR POLICE/FIRE CALLS
and Weather Band on 2 meter rigs. Covers nearly all FCC
allocated police/fire VHF·hi lreq. (154-15B MHz). Direct lreq.
readout on synthesized, VFO 144-148 MHz FM rigs.

Scanning rigs become
policelflr. scanner.
D /reef f'fIq. , ••douf on

.,nth••lz ft(l e n d VFO ,Ig_.

$
-

• .. , 08 Goln
Nominal

• Scal.r Horn

• Rotor

• Rotor
LNA
Mount.

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

----------------COMPLETE SYSTEMS AVAlLA8LE

HASTINGS
ANTENNA

COMPANY,
INC.

847 W. 1ST ST.
HASTINGS, NEBR. 68901

402·463·3598 ~ ..

FOR THE SERIOUS DEALER ONLT

----------------

• 12 Ft.

a FlO ,375

• OH••t Polar
mount

• Aluminum 24
SKflon

50 •
Channels

A compl. U .au i liu
rec.lvlng .y.t.m that you
c.n ••••mbl. you....lf •••
w..k..nd project.

Why . p. nd • 7 ,0 0 0 to
' 10 ,000. Why pey .om~ne
.1.. to in...n it. Do it
you....lf In • w..k..nd .nd

-';~.~y $2,400.00
UPS
SHIPPABLE

Introduces the

MODEL 12K
SYSTEM • . .

CALL TOLL FREE • • • 800-647·1800
Calt 601 -323-5869 lor tecmcet mtormatron, or·
decrepair sta tus. Also call 601-323-5869 outside
cenurentat USA and in Mississippi. .... . ,

MI:' .ENTERPRISES,
....'" INCORPORATED

Box 494 , Miss issipp i State, MS 39762

"On- LED. 9·1 8 VOC. 50239, Mig bill. 3. 4xr .
MFJ.311 . 549.95. like MfJ-31 2 less WX bane!.
Order from MFJ and Iry it - no obligation. II

not delighted, return II wllhin 30 days tor relund
(less shipping). One ~ar unconditJonal guarantee,

Order Iad.y. Call loll jree 800-647·1800 Charge
VISA. Me or mail check, money order tor $59_95
lor MFJ·31 2, $49_95 lor MFJ·311 plus $400
each Shipping/handling,

EnjOy uciting police and lire uls. order now.

• All Misc e llaneous Cabl.
a nd Connectors N••d e d

• E"a'Y1 h ing You Naad
• No S pec ial Tools N••ded
·Complet. Ant.nna Weig ht Only 125 Po u nd s

KIT CONTAINS

·1 2' An ' . n na
·AZ/El M OU n l
·20 Channal Rae. I"• •
·120 · l NA
· f ••d Horn

O. ala. ll\qui, i•• ln" i1e d

See Yo ur Loc al Star View Deale r o r Call

-

800-64 3-0 10 2 or 501-647-2291

Hear ucitirt9 peicetfire ells, weather band.
manume costal and mQfI! on your 2 meter rigl

Scanning rigs tecene police/lire scanner
Tllis illqenious MFJ VHf c.nver1tr turns yOll"

syntheSiZed or VfO 1U ' 48 MHz FM rig into a
hoi police/hre receiver 1154 158 MHz) with direct
Irequeocy readout on your rig

Rt«in weather plus more on 160-1 64 MHz.
fffdthrv . laws slmuh."fOllS scanning ot both

2 meters and police/11ft band. No missed calls.
EnjOy III bendill 01 your rig such as squelch.

excellent sensilivity. selectiVity. stability. limiting.
AM retet\lon. FQf handtlelds....1l!2._

Two MOSFETS (Iuned RF . mp. mixer). biJlOl3r
eIYSlal oscillalor gives excellent eetemaece.

Bypass/off switch allows transmilting. Won't
burn out il you transmit (up to 25 watts) with
convener 00. low insertion SWR
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systems, give us a call today.
Remember, no one sells Apollo, ybut Microlech

dealers and distri butors. This specia l introductory offer
is good for a limited time only.

Birth of a I end
National Microtech, Inc. introduces
Apollo., X9 Satellite Antenna $1995*

National M ic rotech , Inc. continues to sell
more home satelli te antenna systems than anyone in
the world . Microtechs new Apollo, ~X9 is so far ad ­
vanced over o ur competition - in features, perfor ­
mance and cost - that we fee l Apollo.cis destined to
become a legend in the satelli te industry. " Suggested retail price, LNA and Receiver not includ-

If you are inte rested in buying or selling ApollC2 ed. Optional Remote Satellite Finder $995.

National M icrotech , Inc. .... 100

1-800-647-6144
In Mississippi 601 -226-8432



A Dish Antenna
Anyone Can Build

- no hyperbole, just a parabola

Photos by Tim Daniel N8RK

Photo A. The finished dish is light enough to be moved easi­
ly; the author stores his awa y each winter.
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M ichael Brown W8DJY
6297 Brown Run Road

Middletown OH 45042

A re you contemplating
the challenge of oper­

ating on the amateur micro­
wave bands? What about
getting in on the excitement
of receiving satell ite TV sig­
nals? These and similtar
projects usually require a
di sh-style antenna . You
could buy one or, better
yet, you can build one. This
article will tell you how.

I wanted to put a signal
on the 1296-MHz band. To
do the job right, I needed a
dish antenna. I took the
plunge at a hamfest, buying

a surp lus military job made
of spun aluminum, about 6
feet in diameter, It was one
of those good deal s you
can 't pass up.

Now my "good deal" sits
in the co rner collecting
dust, waiting to be sold at
the next hamfest. I man­
aged to get a signal on 1296
using a dish two meters in
diameter that I built myself.
The design is one which
uses easily-obtained materi­
al s and has a total cost of
less than $100. Best of a ll , it
need not be a long, in­
volved project. In fa ct, you
can bui ld a dish like mine in
a single weekend.

Some Theory

Before we jump into the
details of construction, it
would be a good idea to
look a t the basics of dish
design. The dish, resern­
bling an oversized ch ild's
snow saucer, is a parab­
oloid . Its unique geomet­
ric properties cause it to
collect a beamwidth of
energy from a d istant
source and reflec t it to a
centra l point known as the
foca l point, or focus . Simi­
larly, a signal radiated to­
wards the dish from the
focus will be effective ly ra­
diated by the antenna .

The important dimen­
sio ns of a paraboloid are
shown in Fig. 1. The reason
my "good deal" dish turned
out to be a piece of junk
was that the relationship be­
tween the focal point and
the diameter was all wrong.

Known as the fld ratio,
this relationship is very im­
portant when it comes time
to feed the dish. Experience
shows that dishes with fld
rat ios of 0.5 and greater
can be fed easi ly with a
horn-style a rray . (My com­
me rcia l dish's fld ratio was
aboutO.25 and was difficult
to feed .I

The diameter (d) is impor­
tant in determining how

much gain the antenna will
have. Obviously, a dish 6
feet in diameter will collect
more signal than a 3-foot
dish, Each time you double
the diameter, the gain in­
creases by a factor of four
(6 dB). The actual gain of a
dish depends on its efficien­
cy and the frequency it is
used on. Assuming a rea­
sonab le efficiency of 50% ,
a 2-mete r dish should have
about 25 dB of gain over a
dipole source at 1296 MHz
The 3-dB beamwidth will be
about 8 degrees. Fig. 2
shows these re la tio nships.

Once you have chosen
the desired diameter, you'll
know where the focal point
shou ld be to achieve an fld
ratio of about 0.5. In the
case of a 2-meter dish, f will
be at one meter.

The exact curvature
needed to obtain a parabo­
loid with the desired focus
and diameter can be found
us ing the equat ion yl = 4fx .
By cal culating a number of
points for x and y, you'll
have an accurate plot of
the shape required . l et's try
an example for a dish with
the fo cu s at one meter: The
x va lue corres pond ing to
the y point of 0.5 is found
by solving the equation
0.51=4(1)x. A littl e a lgebra
yie ld s : x = 0 .51/[4(1 )).
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have 3/8" removed from the
inside end. Ri bs E. F. G, and
H are sho rtened 3/8" and
mitered with two 450 an­
gle s as shown in Fig. 4{a).

Finally, all the rema in­
ing ribs are fastened to
the mounti ng plate, fi rst
with glue and the n with
wood screws.

To add strength to the
dish's o ute r edge. I encir­
cled it with 1/2-inch alumi­
num tubing. Fou r six-foot
lengths were used. To bend
the tubing into a ci rcle, one
e nd is plugged, then the
tube is filled with sa nd and
carefu lly bent into shape.
This was e asier to accom­
pli sh than I t hought it
would be. An undersized
piece of tubing is used fo r
coupling between the sec-

lower flat edge will be at
the ce nte r of the dish. while
the uppe r end will be at the
edge, fastened to a ring of
alum inum tubing.

After check ing the lay­
out. the e ight ribs can be
rough-cut to about o.z-cm
accura cy using a band o r
sa be r saw. Final t rimming
should be done by sand­
ing. Be sure to keep the
fl at edge parallel to the
center line.

The ribs are all joined a t
the d ish's cente r by a
3/4 -inc h-thick p lyw o o d
mounting plate like the one
shown in Fig. 4. Ribs A and
B are mounted first. using
1·1/2·inch wood sc rews. All
the other ribs must be short­
ened to obta in equa l inside
diameters . Ribs C and 0

Photo B. A feedhorn can be easiJy constructed. The pickup
is a simple, monopole element.
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y= .5,x= .0625
y =.4,x= .04
y= .3,x=.0225
y = .2,x=.01
y= .1, X= .0025

with deviations of less than
0.5 em.

Making the Ribs

The st ructu ra l e lements
that gi ve the d is h it s
strength and specia l shape
are eight wooden ribs. I
made m in e fr om sc ra p
3/4-inc h white pine. Each rib
was cut from a 40" x 14"
piece. Any avai lab le subs ti­
tu te should work, prov ided
t ha t it is reasonably light
and can be cut to the need­
ed shape.

Carefu lly draw a center
line lengthwise, 5.8 ern from
one edge of the board , as
shown in Fig. 3. Work from
t his lin e t o la y ou t a
parabola, using the points
generated by the y' = 4fx
equation. The more po ints
you use. the more accurate
your parabolo id will be .
Carefu lly d raw a line to
connec t t he points on the
inner su rface . The outer sur­
fa ce shou ld have a shape
like the o ne shown. The

y =l,x=.25
y = .9, x= .2025,
y= .8,x= .1e,
y =.7,x = .1225
y=.e,x= .09

Punching the ca lc u la to r
keys, we co me up with the
an swer x=0.625 meters .
Fig . 1 also shows that the
total width of the dish, c, is
found with the equat ion
f = d 1/1 6c.

That's all there is to de­
signing the reflective part
of the di sh. Now let's look
at how to bu ild it. For
st a rte rs, you should be
prepa red t o wo rk wit h
met ri c measu rements of
length. I found that the use
of meters and centimeters
helps to ensure accurate
results . For noncrit ical mea­
surements, we'll refer to
English units .

Once you have a set of x
and y va lues, it is time to
fa brica te a surface that ac­
cura te ly depicts them. Any
irregu la ri ties will impai r the
antenna 's gain . At 1296
MHz. deviations of up to
1.5 cm are tolerab le. As the
frequency increases, th is
tolerance dec reases . Us ing
ca re, this dish can be built



Photo C. A circufar plate holds the reflective screening in
place at the dish's center.

tions. The shaped lengths
are fa stened to the dish per­
imeter with 5-cent con­
duit clamps as shown in
Fig . 4{b). Since the ribs give
the dish its shape, getting
the outside ci rcle perfect is
not necessa ry.

Covering the Frame

The next step is to cover
you r frame with a reflective
surface. I used 1/4-inch
hardware cloth because it
was cheap and available .Ta
make the job easier, I cut
the cloth into eight slightly
oversized triangles. Staple
a tr iangle between two ad­
joining ri bs and t hen trim
the excess oute r edge to
size. Next , t ie-w rap the
perimeter to the aluminum
tubing using nylon cord

with cable-wrapp ing tec h­
mque. Be sure to wea r
gloves when working with
the hardware cloth.

Once all the sc reen is in
place, eight flathead sc rews
are used to hold it on each
rib , (The staples a re no
longer need ed and can be
r e rn ove d .) Since e ig ht
layers of hardware cloth
overlap at the center, they
must be trimmed and then
securely fastened beneath
a seven-inch diameter disc-

At this stage, all the
essential pa rts of the reflec­
tor a re comple te. Si nce my
dis h is goi ng to be mounted
in an exposed location, I
decided to strengt hen it by
adding bracing between the
ri bs about midway from the
center . A framework was
fastened to the center plate

so that the whole an tenna
can be bolted to a mast.

Feedhorn Ideas

Because of the f ld ran
of 0.5, the obv ious fee
choice becomes a horn . The
theory behind horn design
is not trivial. To make mat­
ters worse, there often is a
vast d ifferen ce between a
des ign on paper and one
that works. The horn shown
in Fig. 5 has been field­
proven on the 1296-MHz
band by K9KFR and others.
Horns of t his type have
about 8 dB of gain . Other
types of feed s ca n be used ;
one good source of infor­
mation is the RSGB book,
V HF-U HF Manual , by
Jessop a nd Evans .

Unless you can find a tin
can that meets the dimen­
sions shown in Fig. 5, you
will need to make o ne. Us­
ing light-weight aluminum
stoc k, I made a cy linde r
from a 18" X 28.25" piece.
Next, a cap is fas hioned to
fit into one end. Sma ll vee­
shaped tabs are bent 90 0

and riveted to the cylinder
wall. The result is a tube
with an inside length of 16"
and a diameter of s".

The location of the tuned
e lement is c rit ica l. A type-N
co n nec to r s hou ld be
mo unted 2" fro m the rear
wal l. A 1/4-wave driven e le­
ment (1 .8" of 1f4-inch cop­
per tubing or 1/8" welding

rod) is adj us ted by filin g.
Using approxi mately one
Watt of power with an in­
line wattmete r, file for best
vsw r. Cau tion: The horn is
emi tt ing microwaves; keep
hands and eyes awa y from
the open ing. Be sure to use
hardline for all conne c­
tions .

It should come as no sur­
prise tha t at this po int the
antenna is almost finished.
Now the horn is mounted
on the ante nna frame with
fou r sections of telescoping
alu minum tu b ing.

The exac t d istance be­
tween the dis h center and
the ho rn must be fou nd
expe ri menta lly. The foca l
poi nt will not be at the
horn's outside edge, it will
be inside the cylinder. To
fi nd the exact focus , the
d ish shou ld be aimed at a
signa l sou rce and the horn
moved up and down until
the received signa l is at a
max imum. If you r 1296
rece iving gea r incl ud es a
low-noise amplifier, then
one excellent signal sou rce
is "sun noise." Aim the dish
at the sun , and your re­
ce iver should give a notice­
able o utput.

The antenna 's polarity is
dete rm ined by the position
o f the dri ven e le me nt.
Rota t ing t he hor n 90°
changes the antenna from
vertica l to horizontal or
vice versa . When the driven

r
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Fig. 5. Feedhorn design.

-

work on the tower, and
K9K FR, w ho p atient ly
helped get a feed that
worked .

About the only th ing that
can't be changed is the ba­
sk parabolic shape. Make
the mo st of the material s
that are available in your
area; be brave; experiment !
If y ou have questions,
please include an SASE. See
you on 12961_

---='"

-K9KFR

1296 . In t he meant ime,
plans are bei ng made for a
much bigger dish and a
more powerful t ransm itter.

As you can see, bui ld­
ing a dish need not be
difficult . Thi s project was
the result of a lot of help
and ideas from fellow VHF­
UHF enthusiasts, including
WB8E EX, whose garage
proved invaluab le, W8UlC,
who handled the fancy foot-

Photo D. Building a 1296-M Hz dish need nor be difficult,
but it will require some home-brewing.

varaetor t r ip ler p rovides
3/4-Watt ou tput o n 1296
w hen driven w ith a ten­
Watt, 432-MHz signal. This
may not seem l ike mu ch
power, bu t I make the most
of it by using hardline be­
tween the d ish and the
shack. Thank s to my dish
antenna , the 1296 effort has
been a success. The fi rst
two contacts were w ith
K9KFR and WA8JHW, each
more than 100 miles away.

This article is being w rit­
ten in the winter, and the
dish has been sto red away,
safe from ice and other haz ­
ards . When warm weather
returns, you can be sure
that W8DIY w ill be back on

----,. ,~ ---.,r ......-C HA" ' $ "OU~T

r+ / - n Pf ~ CO,." {CT<)FI2,". -

~I r---- -f::
"" " ."' @'t,)6 , ,,
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Life on 1296

You might be interested
in the rest of my 129b-MHz
station. For receiving, I use
a preamplifier made with
an MRF901 transistor. fol­
lowed by a Microwave
Module that converts the
signal to 28 MHz where an
amateu r transceiver is used .
On transmit. a home-brew

e le me nt is ho rizont a l
re la tive to the Earth. the
anten na is horiz on tall y
polarized and is set for
129b-M Hz tropo opera t ion.
O nce the focu s a nd po larity
are set, bolt eve rything into
place and start e njoying
your new antenna.

Full-performance Satellite TV Receiver

R. L. DRAKE COMPANY

• All 24 Satellite Channels • Attractive Styling • Digital Display • UpfDown Channel Button Control
• Fixed and Variable Audio Tuni ng for all Subcarriers • Normalllnverted Video Switching

• Signal and Tuning Meters • Single and Double Down Conversion Models • Afc for drltt-tree operat ion
• Remote Control and Remote Metering Options • Suggested List as low as $995.00

Write tor brochure or see your dealer.
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Richard Chris tian WA4CVP
Rt. 1. Bm 109-W
Creola .... l36525

S, F. (Mi!ch) Mitchell, Jr. WA40SR
PO Box 973
Mobile .... l 36601

Job's Own LNA
- rolling your own takes patience
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Fig. 1. Bias supply schematic.
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Ye s, it is possible to
home-brew a workable

lNA (low Noise Amplifier)
for your home-brew sate l­
lite TV rece iver! But to do
it, you must have the pa­
tience of Job and sta rt with
a full head of hair!

We'll let you, the reader,
decide as you read the a rti­
cle just how much pati en ce
we have.

In ham radio receiver
terms, the l NA is the "fro nt
end" of the satellite receiv­
e r. Commercia l units gene r­
a lly have about 40 to 50 d B
of gain a t 4 GHz. They usu­
a lly a re constructed of one
or two stages of GaAsFET

transistors and several
stages of bipolar transistors
to achieve t he amplifica­
tion desi red . The GaAsFET
tra nsistors a re a specia l
type of transistor with a
very low noise figure . They
ge t their name from the ma­
teria l used to ac hieve the
low-noise figure , galli um
(G a) arsenide (As).

This article des cribes the
trial s and tribul ations that
we went through in building
the LNA for our sate llite-TV
receiving sys tem. Although
we had access to abso lutely
no test equipment for 4
G Hz u nt il a fter it was
known to be working, we

00
I

were very successful in get­
ting the complete system
going. We wish to sha re ou r
ha rd-ea rned information
with 73 readers who are
conside ri ng bu ild ing t heir
own systems.

First, a littl e history. O ur
initia l attempt to build an
l NA used a commercia lly­
ava ilable board wh ich, for
reasons to be discussed ,
will be nameless. The board
was supposed ly designed to
work with Nippon Elec tric
Company (N Ee) NE21889
GaAs FETs. These FETs are
expensive a t S10325 fo r
two, bu t they have a noise
figure of 1 .2 d B at 4 GHz.

"I

So, being the scroungers
that we are, we attempted
to substitute cheape r (high­
er noise figure) GaAsFE Ts.
The result was two blown
FE Ts that cost S62.5O and
two grown men cryi ng. We
then bit t he bu llet and
orde red two of the NEC
FETs from its US distr ib­
uto r. Ca lifo rnia Eas t e rn
Labs ICEL).

With co ld, dry weather.
we were in a real dilemma.
How do you protec t a hu n­
dred bucks wort h of minute
transistors from static elec­
tricity while you are solder­
ing them into the ci rcuit?
We finally decided that we
needed a work area with a
good ground and high hu­
midity . Richard ' s front
bathroom was selected to
be converted to a reduced
static work area . We tu rned
on the hot wate r in the
shower to steam things up.

A piece of copper bra id
wrapped around my wrist
and grounded to the co ld
water pipes provided the
gro und needed . A large
piece of copper-cove red PC
board also was grou nded to
the col d water p ipe and was
used as the work su rface.
We let the solderi ng pencil



Fig. 2(b). Parts placement.

CASE SIOf:

1-0 OUT

• Have most parts ava il­
ab le from Rad io Shack.

The ci rcu it described in
Fig . 1 meets a ll of the de­
sign criteria . The input volt­
age, whi ch can be from
+15 to + 30 volts, is ap­
plied to an lM317T ad just­
ab le vo ltage re gu la tor .
whic h redu ces it to + 3.7
volts . The + 3.7 volts is then
filte red by a 1-uF tan ta lum
capac itor and fed through
33-Qhm curre nt-limiting re-
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Fig. 4. Typical LNA board layout (not to scale).
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• Requ ire on ly one pa ir of
wires for the lNA so the
supply voltage, with proper
block ing, cou ld be ca rried
on coax cab le.

• Provide reverse polarity
and overvoltage protection
fo r a ll gates and drains.

• Regu late gate bias and
dra in voltage wit h a mai n­
supply vo ltage fa lli ng any­
where be tween +15 a nd
+ 30 volts .

Fig. 3. Typical GaAsFET amplifier schematic.
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Fig. 2(a). PC-board layou t.
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scribes an lNA using the
NE21889s. A prompt re­
sponse from CEl broug ht it
to us . In the CE Ldesign, the
lNA was mounted in a ma­
c hined-brass enclosu re. We
could not immediately ler
cate any half- inc h-t hick
brass to make the enclos­
ure, but Richa rd, sc ro ung­
ing through his junk pile,
located a short piece of
coppe r bus bar whic h was
suitab le . A lit tle persuasion
was app lied to a lo ca l
machi ne sho p and pres to,
we had two nice machi ned­
coppe r enclosures .

Since we thought it
wou ld be impossib le to re­
move the GaAsFETs from
the first lNA board withou t
destroying them, we o r­
dered two more NE21889s
from CEL. At $103.25 for
the pa ir, this project was
getting expensive!

Richard arranged fo r a
loca l print shop to make
negatives for the printed
ci rcuit boa rd to within .002
inch o f the dimensions
spec ified in the CEL Ap
Note. We quickly made a
board and waited for the
second pair of transistors
to arrive .

While waiting for the
transistors, we did so me se­
rio us thinki ng about a pow­
er supp ly for the lNA. As
previously mentioned, we
had already zapped two
"cheap" FETs. We wa nted a
re liab le LNA power-supp ly
des ign that would protect
the expensive little buggers.
Many ho urs of design,
building, and test ing of cir­
cuits by Richa rd res u lted in
the lNA power supply
board described here . We
ca ll it our " How Not to Gas
Your FETs Bia s Su p p ly
Board ." It was designed
spec ifica lly for a two-stage
LNA using the NEC 21889
FETs.

Some criteria for the de­
sign: It should -

• Su p p ly + 3 vo lt s for
the d ra in and - 3 volts for
the gates .
• Power two st a ge s of
GaAsFETs.

heat up and then un­
plugged it from the ac line
and grounded it with a
jumper to the work su rface
for more sta t ic protection. I
quickly soldered the first
transistor in before the iron
could cool. After J sto pped
shaking, we reheated the
so ld e r in g pen and I
so lde red in the second tran­
sistor. It's amazing what
lengths you will go to when
a hundred dollars worth of
FETs are a t stake ,

The LNA wa s mounted in
a box made of double-sided
PC board, with feedth rough
ca pa ci to rs supp lying the
correct operating voltages
from a very simple resistive
divider power supply. Next,
we gave the LNA a try . It
wailed like a banshee! In
ot he r words, it acted more
like an oscillator than an
amplifie r,

How did we tell that it
was oscillating without us­
ing test gea r? We dis cov­
ered that any oscillation
within the 3.7-to-4.2-GHz
band is immediately ob­
vious on a TV connec ted to
the receiver. If the osci lla­
tion is stro ng, there will be
very prominent black ba rs
on the screen regardless of
where the local osci llator is
tuned . If the osci llation is
weak , there wi ll be a very
weak but sti ll visible black
bar. Black bars will occur
twice , 70 MHz apart, within
the tuning range of the
local osci llator, if you are
using a single conversion
receiver (since you get both
the signa l and its image).

If the oscillation is out­
side the tuning range of the
TV, however, it will not
show up on the TV sc reen.
If you can 't see it on the TV
and if you don't have a
spectrum ana lyzer to test
with, how do you know that
it is still osci llating? Noise,
noise, and more noi se at the
7Q-MHz i-f stage.

What to do with the osci l­
lating LNA? Start over! We
wrote Cal ifornia Eas tern
labs for their Appli cation
Note AN80903 that de-



NE555 timer IC configured
as a free-running multivi­
brator. The output of the
555 is rect ified with a volt­
age doubler and filtered to
give a negative voltage fo r
the gate bias . The negative
voltage is applied to two
'tOk-Obm ten-turn pots. The
zener overvoltage. diode
reverse-po la rity protection,
and high-f requency filtering
a re the same as for the
dra in supp ly. A PC-board
layout and parts overlay fo r
the LNA power supply are
shown in Fig. 2.

Eve ryt h ing was now
ready fo r the arriva l of the
second pai r of FETs. When
they arrived , Ric ha rd
soldered them in using a
Radio Shack be t t e r v­
powered, iso lated-tip
soldering pen that we had
pu rchased for working with
the GaAsFETs . By having
Richard solder these in, we
discovered that the guy
who supplies the money for
the FETs shakes the most
when soldering.

After assembly of the
bias supply board, but be­
fore connecting it to the
LNA, apply + 15 to + 30
vo lts. With a voltmete r, ad­
just pot R1 fo r + 3.7 vo lts at
t he test po int TPC (Test
Point Common). This wi ll
resul t in approximately + 3
volts to the drains after the
.7-vo lt drop across the re­
verse-pola rity protection di­
odes. Set the 10k bias pots
for - 3 volts at points G1
and G2.

The supply is now ready
for connection to the LNA,
using the isolated-tip, bat­
te ry-powered soldering
iron, with the tip grounded
to the LNA board . Refer to
the " typica l" LNA schemat­
ic , Fig. 3. Be very careful to
connect the gate leads, G1
and G2, before connecting
the drai n leads, D1 and D2.
With a voltmeter ac ross the
33-0hm res istor, + probe
to TPC, - probe to TP1, ad­
just G1 bias fo r a .33-vo lt
read ing. This indicates that
10 milliamperes of current
is being pulled by the

1N914 diodes for reverse
voltage pro te ct io n. This
completes the drain supply.

We decided to generate
the required negative volt­
age from the positive sup­
ply instead of going with a
bipolar supply. Past experi­
ence has proved that for us,
the negative-voltage regu­
lator a lways fails first. With
no negative bias, high-drain
cu rre nt would probably
resul t, zapping the expen­
sive FE T. For the gate sup­
ply, the + 15 to +30 volts
is app lied to a 78L12 regu­
la tor. The regula ted + 12
vo lts is used to supp ly a

+ OUT
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sistor of .33 volts equa ls 10
milliamperes of cu rrent be­
ing pu lled by the FET. A
).9-volt zene r diode limits
the maximum dra in volt­
age, and high-freq uency
fi lteri ng is provided by the
.01·u F c a pac ito rs. Th e
vo l tage is then fed through

.4 .,,~

."' llG~
~-

Fig. 6(a). Receiver power-supp ly PC board layout.

Fig. 6(b). Parts placement.
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fig. 5. Receiver power supply schematic.

sistors to the d rains of the
two CaAsFETs. The test
points on each side of the
33-Ghm resis tors are used
to measu re the vo ltage
drop ac ross the resistors
and, therefore, the current
being pulled by each FET , A
voltage drop across the re-



"Nation's Largest Total Communica tions Distributor"
P.O. BOX 3300 . TERRE HAUTE, INDIANA 47803

Printed circuit boards are available from Martcomm, rne.,
PO Box 74, Mobile AL 36601 , for the power supplies and the
LNA. The lNA board Is $20.00, the LNA bias supply board Is
$1 2.00, and the receiver power·supply board Is $10.00. Add
$1.75 per order for fIrst class postage.

You may request the CEl LNA Application Note AN80903
by writing to California Eastern Labs at 3005 Democracy Way,
Santa Clara CA 95050. A copy of the Note Is supplied with
each LNA board order&cl from Martcomm, Inc.

have run the cu rrent up to
40 mil liamperes on a stage
with no osci l lation. The f irst
stage will probably have to
operate at 8 to 12 mill iamp­
eres for best no ise figure .
Success ive stages can oper­
ate at higher cu rrent levels
for more gain.

The basic power-supply
des ign (Fig . S) and PC board
layout (Fig 6) power the bias
board and also our com­
plete sate l lite TV receiver.
The re is nothing special
about it except, again , that
an effort was made to use
parts ava ilab le from Radio
Shack.•

SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

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

CALL US TODAV! -""

812·238·1456

before doing any adding or
trimming. Make a log of the
points where changes occur
and see if t hey repeat each
time you run t he BB by
them . After you are con­
vinced of the points that
need changing, then make
the necessary adjustments.
Copper can be added by
salvaging a piece of foil
from another piece of PC
board o r by using GC Elec­
tronics Silver Pri nt pa int.

After the adjustments are
made, ma ke a slight in­
crease in t he current fo r
each FET stage while watch­
ing the picture quality. We

The lNA, as built, should
produce w atchable v ideo in
most areas of the count ry.
With power on and a tran­
sponder tuned in , make
sure that the correc t c ur­
rent is set for each stage of
the lNA (10 mA per stage
for the NE21889). You
should monitor the current
of each stage as it i s
trimmed. Place the BB on
the PC-board trace edge as
per Fig. 4. Slow ly move the
BB around the outside pe­
rimeter of the stri plines.
keep ing it in contact with
the st rip line. Monitor the
quality of the received pic­
ture as you move the BB.
When a point is found
where the picture quality
gets better, you need to add
copper to the stripline . If
the pictu re quality gets
worse, you need to rem ove
some of the strtpline by
m aking very light cuts. We
only sco re the copper with
the X-acto knife so that it
can be soldered back to­
gether if needed . M ake sev­
era l t rips around the stri p­
lines and note the effect

to build an lNAwith almost
no information and abso­
lutely no test equipment,
we now can describe some
of the procedures we had to
d iscover the hard way.

The first step is to pre­
pare a work area so that
you minimize the possib ili ­
ty of blowing those costly
GaAsFETs. A piece of print­
ed ci rcu it board makes an
ideal work surface. Again,
you wi ll need a good isolat­
ed -t ip so l d e r i n g pen .
Ground th e tip of the pen to
the work surface with a
Ju m p er . The batte ry­
powered pen sold by Radio
Shack work s great. You
should ground yourself to
the work surf ace with a
piece of copper braid . You
also w ill need an X-a cto~

knife, a B8 or small ball
bearing, a plastic tuning
wand, and a steady hand .
Glue the BB or smal l ball
bearing to the end of the
plasti c tuning wand.

rrimming an LNA for Best
~oise Figure and Best Gain

After hav ing gone
hrough the misery of trying

GaAsFET. Move t he ­
probe to RP2 and adjust the
G2 bia s pot for a .33-vo lt
reading. Now go back and
check FET #1 . As you adjust
the bia s pots, the current
shou ld evenly increase! If
the c urrent jumps o r is
erratic , the lNA is probably
osc il la t ing. How to stop o s­
cillation is the subject of
another article!

Us in g t h e abo v e- d e­
scribed lNA power supply
and tune-up procedure, the
CEl lNA design came up
beautifu lly, with no o scill a­
tion . Its two stages gave a
solid, measured 21 DB of
gain , W e were unable to
measure the noi se figure di­
rectl y, but the fellow with
t he test equipment said that
it appeared to be very low,
based on his eva luati on of
the ratio of gain to noise
generated by the t est
equipment.

What type of pictu re do
you get with a two-stage,
21-dB gain l NA that has an
unknown no ise figure?Very
poor ! After getting the first
CEl lNA work ing, Richard
was able to remove the
NE21889 s su c ce ssfully
f rom t he c o m me rc i a l
board. We built up a sec ­
ond board, using the cell
design and our lNA power­
supply board . Again , the
CEl design came up with
absolutel y no problems.
Now, by cascad ing the two
boards. we were getting
some results.

A ft er optimizing the
boards, whi ch I will cover
next, we have numerous
transponders on SATCO M I
above noise . We are locat­
ed in the 32-33-dB footprint
and the antenna is a home­
crew 12-foot spherical. We
lave made compari sons of
cur four-stage CEllNA and
l. 12Q-degree commercia l
.NA. Our home-brew lNA
:omp ares very favo rably
v ith the commerci al uni t.

·See Lis t 0 1 Adveltlse'S an page 114 73 Magazine· February.1982 95



Biffy l. Nielsen WB4" PC
Rte. 2, Bo.... 253f
Radcliff ICY 40160

Microwave Master
- you might not need a mountaintop

W ith the growing inter- three very basic bands.
est in satellite televi- These bands are: the Sband

sion reception, weather pic- ce nte red at about 3000
ture reception, and higher MHz (10 em), the X-band at
frequency utilization, the about 10,000 MHz (3cm).
need for a better under- and the K-band at about
standing of microwave prin- 27,000 MHz (1 .1 em).
ciples becomes more im- Table 1 shows the rela-
portant than before.

To better understand mi- tionship between the bands
by wavelength in both cen­

crowave techniques, we timeters and inches, and
must first understand the Table 2 shows some of the
frequency bands and the
characteristics of the mi- services operating there.

You will notice from thecrowave spectrum in rela-
tionship to other lower fre- table that a full wavelength

at the microwave frequen-
~~~:~yr~d~~o ::~::. ~~;e~ cies is not very long. When

we get into working with
mostl y along the ground the construction of micro­
path and are not readily af- wave equipment and subas­
fected by mild changes in semb/ies, these measure­
the weather or atmosphere.

ments will have a very
When we get into the rni- significant meaning.
crowave region, the charac-
teristics are entirely differ- The first cavity magne-
ent. tron was developed in

To begin, let us take a Great Britain in 1940, after
look at what microwaves the publication in 1936 of
are. Radio wayes above the two papers on hollow wave­
10Cl0-MHz level are called guides . These papers are:
microwaves. It is a common " Hype r-freq ue ncy Wave­
practice to relate to this guides-General Consider­
portion of the frequency ations and Experimental
spectrum in terms of Glga- Results" by G. C. South­
hertz (GHz), with a frequen- worth, and "Transmission
cy of 1()(X) MHz being equal of Electromagnetic Waves
to one Gigahertz . The basic in Hollow Tubes of Metal"
spectrum of microwave fre- by W.l. Barrow. During the
quencies is made up of period of early develop­
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ment around 1940, most of
the experimental work was
carried on in the Radiation
laboratory at the Massa­
chusetts Institu te of Tech­
nology. During this time,
almost a ll experimental
work in microwaves was d ...
rected towards the design
and use of microwave radar
equipment, due to the
small size of antenna equip­
ment required in the micro­
wave region .

After the second world
war, more efforts were
made in other areas to the
extent that today, almost
all long-range telephone
communications are re­
layed by microwave links.
As scientific advances be­
gan in outer space, the role
of microwaves became
even more important. In
fact, microwave technolo­
gy has made poss ible many
of the products used tod ay
in our homes, business, and
in private industry. An ex­
ample of a modern use of
microwave technology is
the microwave oven found
in many homes and busi­
nesses .

Microwaves are also
used in many of the security
a la rm systems found in
business use and have been

used by private industry for
some time for cleaning of
parts, removal of broken
screws and bolts, and for
cont rolli ng signal devices
at railroad crossings and
drawbridges. Another use
with which almost every­
one is familiar is the radar
speed control devices used
by police forces all over the
country.

To un derstand micro­
wave principles, we must
first take a look at som e of
the characterist ics of mi­
c rowaves in re lat ion to
othe r forms of rad iat ion.
We must also learn what
variables affect the micro­
wave signal itself.

To begin, microwaves
normally travel in one or all
of four bas ic paths . These
four paths are direct wave,
reflected wave, surface
wave, and sky wave. In
most microwave installa­
tions, the di rect wave is the
desired path, although the
reflected wave a lso may be
of importance in some in­
stances.

The direct wave is so
named because of its d irect
path from one point to an­
other. With optimum cond­
ucns. the most reli able
communications can be cb-



Table 1. Microwave bands.

B.nd Frequency
(MHz)

S-band 3,000
X-band 10,000
K-band 27,000

W.",elength
em Inche.

10 4
3 1.2

1.1 .44

Servl~ Frequency W.velength
em Inche.

Amateur 1296 MHz 23 9,1
WEFAX 1691 MHz 17.8 7
MDS TV 1900-2500 MHz 15.8-12 6.2-4.7
Satellite TV 37()().42(X) MHz 8-7 3,2-2,8

Table 2. Some services operating in the microwave
frequencies.

The next step is to calcu­
late a correction height
u!.!.!!s the formula H =
"S/F, where H is in feet, S is
the distance between the
antennas in miles, and F is
the operating frequency in
MHz . The required antenna
height for each antenna is
the sum of the tentative
height and the correction
height for each antenna, or,
more simply stated, HI + H
and Hl + H. If the values
obtained are not conve­
nient, then select new ten­
tative antenna heights and
perform a new calculation.

A simple rule-of-thumb
method can be used to de­
termine possible antenna
heights, especially for over
water paths. The antenna
heights chosen must satisfy
the following relation :
v"2"H1+~ = S, where
HI and Hl represent the an­
tenna heights in feet above
sea level and S represents
the distance in miles be­
tween the antennas.

For example, if we as­
sume a transmitting anten­
na height of 1400 feet and a
receiving antenna height of
2000 feet at a distance of
100 miles, the/amputation
would be: 2(1400) +
V2(2000) = 100(miles). The
square root of the HI com­
ponent is 52.92; the HJ

square root component is
63.25. This gives us a total
of 116.17 miles. It is then
quite evident that one or
both of the contemplated
antennas are too high. By
using the S value of 100 and
working backwards with
the formula, using HI as the
base antenna and recom­
puting for H, height: 100 ­
52.92 = 47.08 squared =
2216.53 divided by 2 =
1108.26 feet. Therefore, the
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The following three con­
ditions will have an effect
on the microwave signal:
The higher the temperature,
the faster the signal; the
lower the atmospheric pres­
sure, the faster the signal;
and the lower the water
vapor content, the faster
the signal.

With these influences,
the net result is that the
signal speed changes with
altitude. Under normal con­
ditions, the variation is a
small and uniform increase
in speed of the signal with
an increase in altitude. In
this manner, it readily can
be seen that in a way, the
microwave signal acts very
much like a light beam. Just
as a Iight beam can be re­
flected or bent, so can a mi­
crowave signal be reflected
or bent.

Using the above informa­
tion, we also can see that
microwaves can be very re­
liable for communications
systems. The most impor­
tant factor is to ensure as
direct a line-of-sight path
from the transmitter anten­
na to the receive antenna as
possible. With prior study
of the potential path, it is
really not too difficult to
plan a microwave system.
The thing to keep in mind is
that the complete path of
the microwave signal must
be free of any obstructions
such as trees, hills, or tall
buildings. When transmit­
ting over water, the reflect­
ed wave may play an impor­
tant role in the received sig­
nal. When you are design­
ing over-water point-to­
point systems, it is very im­
portant to ensure that this
reflected signal does not ar­
rive at the receive antenna
in an out-of-phase or nearly
out-of-phase state.

time is whether the two sig­
nals are in phase with each
other. If the two signals are
in phase, or nearly in phase,
or if the two signals are of
nearly equal strength, the
combined signal can be
twice as strong.

However, if the two sig­
nals are nearly 1800 out of
phase with each other,
there will be a reduction in
signal strength since the re­
flected signal will cancel
some of the strength of the
direct-wave signal.

A phase difference be­
tween the direct wave and
the reflected wave is usual­
ly introduced by the dif­
ference in the distance
each wave travels . This dif­
ference may vary from in­
stallation to installation
and can be anything from a
fraction of a wavelength to
many wavelengths. When
the path difference is an
odd number of wave­
lengths, the two signals
(direct and reflected) will
arrive at the receiving
antenna in-phase. This is
especially true when the
wave is reflected at small
angles of incidence, which
cause a phase reversal of
1800 • In the case of horizon­
tal polarization, the phase
reversal is nearly 1800 re­
gardless of the magnitude
of the grazing angle. This is
also true for almost all in­
stances of vertical polariza­
tion in most point-to-point
communications systems.

An interesting fact about
microwave energy is that
the signal tends to be slight­
ly curved. This is because
the signals travel through
the atmosphere at speeds
that depend on tempera­
ture, atmospheric pressure,
and the amount of water
vapor present in the
atmosphere.

.... See L ,sr 01 Adve rrise ,s on p lI'Je 114

tained through the use of
the direct wave.

The sky wave normally is
considered to be a wave
that has been reflected
from the ionosphere, a re­
gion that extends from an
altitude of approximately
30 miles on out to about
250 miles. In the area of sat­
ellite television or weather
fax, a signal which is trans­
mitted from a satellite is
not considered to be sky
wave but, instead, falls un­
der the classification of a
direct wave that has been
retransmitted.

Surface waves are waves
that travel along the sur­
face of ground or water.
They are mostly predomi­
nant at the lower frequen­
cies. At microwave frequen­
c ies this mode of propaga­
tion is usually insignificant
and in most cases may be
disregarded.

The reflected wave is a
wave that has been reflect­
ed from the land or water
surface of the area between
the transm itter and receiver
antenna sites. A factor that
determines the strength of
the reflected wave is the
type of surface that the
wave is reflected from .
Land is considered to be a
poor reflector and will scat­
ter the wave in many direc­
tions. Water is a good re­
flective surface and gener­
ally will reflect the entire
wave in one direction. The
reflected wave is only im­
portant when the reflected
signal is picked up at the re­
ceiving antenna with a
strength comparable to the
strength of the direct-wave
signal. At this particular oc­
currence, the reflected
wave may either boost the
direct-wave signal or cancel
it almost completely. The
determining factor at this



new height that meets the
relation is 1108 feet for H1 _

By the same token , we
could have kept antenna H1

at the height desired and re­
co mputed the height for H1.

Using the corrected fig­
ures for antenna heights of
1400 feet for HI and 1108
feet for HI, we now can
compute the correction
heights for both antennas at
a frequency of 1296 MHz :
H - 660v' 100/1296 ­
183.33333 feet. This gives
us a final figure of antenna
height for HI of 1400 +
183.33 or a total of 1583.33
feet and for HI 1108 +
183.33 or a tota l of 1291.33
feet. G ive n the f igu res
above, we can now look for
possible sites to install
antennas.

Of co urse, we may not al­
ways find the ideal spots for
our antenna construction.
In this case, we go back and
recalculate using different
antenna heights (plus eleva­
tion above sea level) to ob-

tain a relative figure equal
to the desired distance fig­
ure. Sometimes just one or
two feet may make the dif­
feren ce at the receive end.

In any attempt at micro­
wave, if at first you do not
succeed, try again at anoth­
er location or change the
height of one or both of the
antennas. In selecting a
good antenna site, a very
good aid to locate the ideal
sites is a topographical map
of the area locality of
choice. A source of infor­
mation for obtaining topo­
graphical maps is at your
state capita l. Try writing a
letter either to the State De­
partment of Natural Re­
sources or the State Forest­
ry Division . There is a fee re­
quired for copies of these
maps, but it is usually very
small when one considers
the informatio n that can be
obtained and the time that
can be saved. Happy ham­
ming o n the microwave
bands.•

HAM HELP

Hennan F. Schnur
115 Intercept Ave.

N. Charleston SC 29405

I am giving away, free, in ex­
c h an g e for p o sta ge, a
A336IGRC26 army receiver and
6K7, 6J5, 6R?, and 6C5 tubes.

I am looking for an Ameco R5
receiver and sch emati c for
same. Please state condit ion
and price.

Kevin Neal
Route A, Box 211A

Flippin AR 72634

PRESERVE

1.9 ~ml:::'ZZ~K1~
peterborough nh 03458

K""p your issues of 73 Magazine logether, handy
and prolected in handsome and du'able library riles
at binders, Both styles bound in 'ed leatheretla with
the magazine logo slamped In gold.
Flies: Each file holds 12 Issues. spines . isibie

for aasy reference. $5 ,95 each, 3 for $17.00.
6 for $30,00

Binders: Each binder holds 12 issues and opens
!Iat lor eny reading. S7.50 each, 3 for $21.75.
6 for $42 ,00

IPostaga paid In USA. Forelon orcers include $2.50
per Ilem)
Please stal e years: 1977 to 1983
Send check or money o'de' to:
JESSE JONES BOX CORP.
P.O. Box erec
Philadelph ia. PA 19 141
Al low 4 to 6 weeks ro, dell09'Y

I am looking for employment
in the electronics fie ld, in the
Knoxville-Chattanooga, Tennes­
see area. My background in­
c ludes 25 years of experien ce
with rf ci rcuits, and tet phone
license with radar endorsement,
and an Extra amateur license.

HEATHKIT
SB-104A OWNERS!

Improve BOTH RX and TX Perform­
ance Greatly! See Article in April 1981
Ham Radio Magazine.

ALL parts now available from a
SINGLE Source. Buy the Kit s you need.
Comp lete Inst ructions.
FTH-1 : RX Sensitivity Improvement. $13
FTH-2: RX Mixer Improvement $15
FTH-3: Selectivity Improvement" $60
FTH ·4: Strong Signal Handling _$10
FTH ·5: TX SWitching & Audio $5
FTH-A : All above, with Can Only $100
· l flCludes exce llent 8· POle Fe, ·Tan90 r.ner

Order with COIllidence- Mone, !lack Gcaranlee
Weaccept Visa/ MaSlerCard

for A"ma,lle US/Canadaace $2, Elsewhere$5
FREE ' Complete msuucneos. Send l argeSASE (Or $1)

FOX TANGO CORP.
Box 159445, West Palm Beach, FL 33406

Phone: (305) 683-9587 ... 323

rntt ters. I will copy and return
your origi nals.

Howard Palmer WIIRT
1125 Basswood Lane

St. Louis MO 63132

. )

From ollsha.eoil rigs.
data lir>k! to nctets
arid backyard i nsta l­
lations. we w ro te the
eooe. Constantly up­
dated, our 94 P.g.

technical tn fo rmatron book and c atalog gives you all

\

the facts Ine~pensjve dishes. reeds, telem-
o aIry softwa re, ,kit s and more. Recom-

mended read ing by NASA. The otuce
01Consu mer Afla'rs and Q"ality com­

panies Ii~e Rockwell/Co ll ins Send
$7,9510day! CAH ... 309

24 -11,.. C.O. D. HOllin,
(305) 33....7~OO

C SPACECOAST ·
RESEARCH CORPORAT'ON

Box 442-0, Altamonte Spgs, FL 32701

SatelliteTVI
FOR THE HOME
Sick 01 Network TV?
OUf receiver lets you get
over 75 channels or tele­
vision d ireclly from earth­
orbi t ing cable TV sater­
liles' HBO. $ howt ime, su­
per , tall ort" sparl s and
movies worldwide

I am in need of the schematic
and alignment Information tor a
Gonset G·77 transmitter and in­
formation on a TU-B-B plug·in
unit used wi th BC191/375 trans-
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• The Polarizer is anelectronic rotator, which
can change polarities witha flick of a
switch (no moving pans). Eliminates weight,

twisting cables. freeze
ups, anddowntime.

The Luly ANTENNA
and POLARIZER

• Completely portableAntenna. comes fully assembled (folds like
an unbrella and is not akit).

For More In formation
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'''EO to..!. · "'. ,00
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ll-''''' .,.. .". ,,,"'" "'.." ". 'N' ..", " JO,oo
...._~~...! '" , .. "' ,, '" " . .... '<WI

" ,,"L!~ ' ," C" """T . , ,, _ t .. , .", "'",00

'~ '.•"-I-'.'. "' ''U j!...,JM.!!'!2'!. ,,¥,T " " '.00

NORDLUND & ASSOCIATES
"" .. .oj """-, " •• , .... "''' """ """-,'ID .."""

'.100' "'", ......... ""'"', .. , ...t ,,,, "",00
at"", ",,,,T ' " """"'" .."' " ., 0' '''' ,,"', '"

L'''_ filA~ rIILL,r_, ,lie.
P,O. Box 2561, De pt. M-2, De lray Beach. FL 33444

Send ' 995 p iuS 52.50 sh ipp ing & hand ling
or ca ll OU' 24 hL C,O ,O, orde r line (306) 845-4447

Ham@ _

~llclrl"iS

",,-, roo .". ' "" [200' '" _ .,. ,. , .. to ... _ too. , ....

.." " -"CT" 0...", "" '. ",TERL "- <0\" ... 327

--------------

Enjoy Satellite TV Now

Better than Cable TV -Over 200 TV and radio
services Why waste money? Learn the whole
story and buuo a video system the lamily can
enloy, No commercials, FREE movies, sports
and Vegas shows- worldwide, crystal clear
reception connects to any TV set, Big (8x 11in l
book loaded with details . photos . plans . kits ­
TELLS EVERYTHING! Satisfaction Guaranteed .
Send 5195 TODAY' A~~ S2 00 for l Sf class {a ir ma,ll 0' call
Oul 24 hOU' COD rush orcer line IJ051 861·S068 .

GLOBAL ELECTRONICS,
P.O. Box21g.H. Maitland. Florida 32751

399 COMPlETE
IlfCEIVI/IG
SVSTEM._..~...

"'" " ',"._..,.,....,."
"'" , ' 10',"" .,"..""" ",01."

JUST 'UILISMED : I V, I 11
IOOIL I INS a lIU~ If I,.
Uttd litofllatiol u •
AIbIWS • Id'," • L..
IlIlM A.pllftln · SIIrm UNa_. $StItJ
• 'Inlt " • 1~11....t. _II . .._ .IIP._
.artfut,,,," •••eI .on. __ ,, eH
Our DOOII laies the mystery out of the WIlhlStotell lethnology
of smllite transmISSiOn and leteptlOn T~IS volume represents all
the 1'SSe"t91 kllOW\e(lQe . aIII us, h IIftntlIIlI aM will Show
YOU hO'/l easy It IS 10 ha..e a 90 channel reteption system so that
vou C<ltl enJOY: fl~ run mOVll"i, fOt'flgn filmS, laS v~as enter­
Ulnment. ltvt SllOrn, and much more. El'I'lltfllllg being teleUn
In tne worlCl COUI~ be lOurs at atwist of aknob!
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MOTO Rll ATIO~ SYSTE MS
LNA HOI.DF RS
ALU MINUl>\ HORNS

" I ' II l sl' 1\ , 111J.,U)( 'ATl O," 0; ''''(t . 1% 4"

AL.lIANCE,
e rv
C A BL E & CONNECTO RS
SWITC HES & HA RUWI\R E

ALL NEW
t 5 Meter Mobile CW s, USB

CA LL, "11;11.:011 V 10M OlR LAU:ST 8KO:!: ~It l;:Rt; "'I) 1'R. 1_~'t:S.

AUSTIN c. L[W lS LlWIS CO i'iST RUCT IO N (U .... 457
K41;GC 1',0, BUX 100
'I0 1_ 7R4 ·219 1 HUMIIOIUI, I N, J~J4_1

" CUMPi\ RI: Ol:R QlJAU n , PMln:., ,, ~u St:K\ln; ~ "

~ t: "'A~l:lAl:n;Rt: :

P AR ABOLIC UlSHb
POLAR !>IOlJNTS
U~MO TRAILFRS

'on: s TlK'1ri
WASHBURN

KlM
AVANTEK
(; !\ ROI NlR

SATELLITE TV SYSTEMS

~, AVAILABLE NOW

-tot; AZDEN PCS-300
TWO-METER HANDHELD

1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630·4541

NOTE : r'rtce. spec i f ications subject to change w it hout notice

and cbttgertcn.

11.000-11 .450 MHz
Hig h lOW (rEr ) low 2W (rEr): WO tuning: noise blanker: Hne­
tune SB. KHz ~ CW off -set : d ig ita l frequency count er: 13 ,BV etc
@ 3A. negati ve g round : L 9 .5" )l W 9 "' )l H l .S"': weight (2 .3 kg)

5.7 Ius. : mobile mounting bracke t .

SERIOUS DEALER LISTS A VAILABLE

.... 469

KDK
2025A Mk II
(WIT T mtcJ

$ 290.00

also:

PCS-300 HT $290.00
PCS-3000 XCVR 290.00
Remote cable 37.00
Phase II ani. 28.50
Other ace. Ca ll

Fr.. ah6ppk'tg In U.S.A.
for all XCVR or HT orders

II. G. CARL ELECTRONICS
11128 C la ir e Ave .

Northridge, Calif. 91 326
C.lI: (213) 363-1216 - anytime

--. 'i!l' . tJ . "
Tn" ,,, ,.., ."d ,••tad modo," .. ""..gf'le<l to d" ,.,.
MOlorOl. MflW·l ' Omodu l. l~ ,.,. 0.0.' 10 ... 11 H r
01'\9 . T.,. C'I" ' " ,n I.,. ' 00 "'fl' <eg ion ~"P. n",_
_ " '0. 0111 01 '''''' "",I... for tOl~ bKk. T.,. . odoo
modul.,or it 10118 "'fl' lor oomoo,", g"o."o• • no "",.
or. fIo<lw.. 13.&vdo 'OIl 0 1tI ""'. Tunad ..lin " a ' on
HII.~. . ...0. O' '2ll ~ m H,. "",... "", 'or tvflO • • ­
p.M,ng. Freq, a.alla ble

FAST
SCAN

A modu lar approach . . . lor you r own custom-designed ATV
system .. . . Here's how TXA5-4ATV EXClTERIMODUlATOR.sellppd

WORK THE U.H.F. BANDS
Add a transverter or convener 10 your existing 10m , 6m or 2m equlpments.
Choose from the largest selection of modules avai lable for OX, OSCA R,
EME , ATV.

TRANSVERTERS MMT 50-144 $234.95
MMT 144-28 $219.95
MMT 432-28 (5) 53 19.95
MMT 439-ATV 5379.95
MMT 1296-1 44 $399.95
OTHE R MODELS AVAIL ABLE

P.C. ELECTRONICS 2522 Paxaon Lane,
Tom W60RG Mlrylnn W86YSS Arcadia, Calltornia 91006

TVC.2 ATV DOWNCONVERTER. . .. S55 ppd
SI" o"" ' " RF90 ' 11.7 d" Nf ) P'O.mp . nd dOlI" '. b. ,
.o<.d m.... ",<>C u'. d lg. oul , ~. ....k """. " ul ' ••'" .
,n,••""",' .nd """ 'o.d Co"n"", ," bol...." u~! .nl."
na."" TV.ot lun.."o ene""'" 2 or 3 va..oop ' u"e '
~2(I 10 ~M1 mHl. R'Qwe• • ' 2 10 , e "'o @ 2(1 m.
Sup'" oo". ili,. TVC,2L.. iln NE&I= Pr..mp l.1I<l0 NFl
"'00 " $/.III POd

·TXA5, PA5, FMA5 and lVC BasIc Module Pkg.
CIII or Wl1te for our complete lIet 01 speci fications, station set-up diagram, . end
optional acceeeortes wh ich include an tennas, modul ators. o etectcrs. test
generators. cameras, etc . WE ARE A FULL·lINE SUPPLIER OF ALL YOUR ATV
NEEDS.
TERMS: viSA or MASTER CARD by telephone or mail , Ot Check ormoney o rder by
mail , All prices a,e del ivered in USA. Allow t h'&e weeks alter orde' 10' del ivery,

(213) 447·4565 Charge card orders only

fMA5 AUDlO SU8CARRIER GENERATOR
.. . .... ..... .... . . .. . . . .. . . . . . . . . . $2fI ppd

Pu," ' ud'o M .. ,,~ ' OU' c."",,. " deo lu" .. I>!o.d­
CU i Tv _ • • , •., mH, Pu," ou' up 10 " I>P lod....
,he TxA5 or VM·2, J. or ' "'''''u'''OIO. Roou 'r•• 10.. l
m,e 1'50 '" 600 "'mOl,.nd "2 '0 ' 8 .de <It 25 "'"
Wo.~. ..,In . ny .." " w,'"5 "'H' YO"" o."""'dl~

PAS10 WATT ATV POWER MODULE$39 ptld
Tn. PA5 " ,Il P<>I 011' 10 ..all. RMS po w" on ,... ..0<
" 0 . ,,".nd" ...." wnn 90 "' .. OJ I~. rxA5 • .c ll . r. 50
onmo on . nd 001. P'Y. b.nd ..'d,n 10' t... w" o" ba nd
w" n gOOd ""e."" '0' COlor . "" ",u"" R'Qu"•• ' 3a
vdc regu'a',," Ct 3 a mpo

70/ MBM 48

Prevent OSCAR 8 Mode J desense
Use MMF200-7 $42.95
Stop receiver IMD birdies
U' .: PSF432 $59.95

ANTENNAS
420-450 MHz j -bearns
48 1'1. 15.7 dBd $75.75
881'1. 18.5 dBd $105.50
1250-1300 MHz loop yagi 1296-LY $49.75
Send 3M stamps for full details of all our VHF/UHF items.

rPLore-selecto;.\filters Tra nsveners 2 dOL- ..

w-pass , I ters Converters ..I:;w" _

v aractor triplets Antennas .
Pre-amplifiers Crystal Fillers

Spectrum International , Inc.
~'"Post Offi ce Box 1084S

Concord , Mass. 01742 USA

CONVERTERS
Choose from many models 10 suit your needs.
Examples: MMC 432·28, MMC 426/439-ATV

MMK 1296-144, MMC 1280-ATV
Writc for details and available options.

FILTERS
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TwoKeysTO PerfectCode•••
- ~"", .--- --- - ----
• • • •-

Sa.e 0.er$14.oo with complete CW package for H·8/H·89_
Package inc ludes CODEM, Interconnect Cable, Power Supply, CW89
Software, complete documentation and shipping.
CW89P $249.95

COMMDSOFT ~"
665 Maybell Avenue . Palo Alto, CA 94306 • (415) 493·2184

Write for free catalog
california residen ts add applicabla sales lax. Masle r Cartl anti 'lISAaccepl&d

The eODEM: .II universal CW Interface for
your personal computer.

$1 24.95
Here Is an easy way to get your Morse code soltware on
the afr ! The eaDEM converts received CW audio to
RS232 or TIL signal levels and RS232 or TIL signal
levels 10 transmitter keying. The eODEM doubles as a
code practice oscillator and CW regenerator. A sharp
800 Hz bandpass fi ller, AM detector and low pass fil ter
are designed into the eODEM 10 provide outstanding
noise and aRM rejection. Requires a 9VDC powersupply.
e a DEM 1124.95
9vee PowerSupply . . . . . . . . . . . . . . . . . . . . . . . 9.95
Shipping and Handling . . . . . . . . . . . . . . . . . . . . . 5.00

eW89: a sophisticated split screen Morse
code transceiver and trainer program for
Heath computers.

$99.95
Transmit and decode CW with your H·8IH·19, H·89 or
Z-89. This feature packed prog ram incorpo rates 4-99
WPM operat ion, receive autotrack,a 1000character pre­
type buffer, 10 user-definable messages, unique break­
in mode, on-screen status, disk I/O and hard copy and a
versatile code practice section. A comprehensive
manual and prompt card are inc luded with eW89.
Requires HDOS,32K RAM and hardware interface (such
as the e aDEM).
CW89postpaid $99.95
CW89C H-8fH·89 Interconnect Cable for CODEM 24.95

COMPLETE - AS SE MB LED - RE ADY T O INS TAL L - NOT A KIT

.... 447

(804) 489-2156

HOBBY INNOVATIONS

P LES SEY INT EGRA T ED C IRCU ITS
S L1623 AM Del / AGe Amp 6.11 SLI6~O Double Bal Mod ~ . 0 7 S L6690 L. P . IF 5 . 9]
S L162~ Mu Himode De l 6 .17 SLI6~1 Re<:e,"er Mi xer ~.07 SL6700 L.P. AM IF 5 .~ 3

SL1625 AM Del / AGC Amp ~.07 SL1 680 Xl a l Maint Ckl 5.~5 SP8660 200 M' 10 5.22
SL1626 'I OCADfS ide l one 3.72 SL6600 IF Amp l De ! 6.18 SP8665 1.0 G ;IO 5 ~ .2~

S L16]0 AF Amp ~ .1 ~ SL66~0 FM Rc " . W /Amp ~ . ~ 1 S P8680600 M,,10 17 .30
SLI6]1 AF Amp ~.0 7 SL6650 FM Rc". WIO A 3.39

CALL

ELECTRONIC
7510 GRANBY STREET SUITE 207 NORFOLK . VIRGINIA 23505

VIS A AND MAST ERC ARD ACC EPT ED

WE STOC K WHAT WE AOVEltlSE

SPECIAL $179.95

AMATEUR MICROWAVE DOWNCONVERTER

INCLUD ING S HIP PI NG f U . P . S. J

50+ ea SY S T EM GA IN
T UNE S 2.1 Gh:. 10 2 . ~ G h •.
P REAMPLI FIER 20<- dB C AI N @2. 5 ee NF
OUT PUT TUNES TV C HANNELS 2 TO 6
OUTPUT IM PE DANC E 75 OR 300 OHMS
f ULL YEA R WARRANTY
PERFORMANCE GU AR ANTE ED OR
YOUR MONE Y REF UNDE D

12 - H d B Gain 5-500 MHZ.
C IRCU IT BO ARDS FOR GPO ~OO S ERIES AM PS 52.00 ea .

AVANTEK GPO SERIES AMPLIFIERS (GPO 401 ,402, -403 ) $2 5 .00 EA _

SL1 610 RF Amp lif ie r 3.05
SL1611 R F Amp lif ie r 3.05
SL1612 AF Amp lifie r 3.05
S L1613 LimilinQ Amp ~ . 38

S LI621 AGC Gen ~ . 0 7
SLI622 AF Amp 'IOG 3.72

PLESSEY-AVANTEK-PLESSEY

... See LI$/ or Ad.erfisers on page 114 73 Magazine • FebruarY, 1982 101
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... . . . It's becoming very clear now . . .
Your mlcrocomputlng 1I1e Is going to be very

exciting . . .Money! I see much
money lor you. Perheps It Is the

money you will gain when
Instant Software's new
business applications

guide your financial
endeavors. I see
travel. .. you will

journey to dlstent
worlds In distant
limes. You will build
kingdoms from des­
erts and armies

from slaves. Never
will you be bored,

adventurous one! Your
programming burdens will

lighten with new utilities-new
tools. I see color! Many

bright colors! I see new
packaging for all these trea­

sure • .. .everythlng new!
And . . .yes, a tall, hand·

some stranger who will
guide you to these won·

ders. It will be your ln­
stant Software dealer­

s wise one Indeed. All
awaits you-all Is

yours for the asking.
Soon . . . very soon! "

•In
nt

"I
I
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Find out. Fill out this coupon (or make a photocopy) and
mai l it today. You'lI receive a dealer pack. filled with details

on how you can join the ranks of the successful dealers
listed above-with Instant Software.

NAME: _

ADDRESS: _

WHAT DO THEY KNOW THAT YOU DON'T?

CITY'C: STATE:'-:_ _ ..i.ZIP·c: _
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Jerry Dijak W91D
1T5 Tareyton Drive
Ifhdca NY 14850

CW Interface
-let your computer do the copying

Fig. 1. Interface block. diagram.
104 73 Magazine" February, 1982

- . · PO Lf LO _ pus OUTPUT
L " " '( " "' ~ OPJ.S S OH(['O"

"Lr( "
5L'C ( "

I UH f"
" LT("

I
TM"(S MOLO
I H fe r

mu m immun ity to adjacent
signa l inte rfe re nce and
no ise . Third, the ou t put
should be bistabl e and TTL­
compat ib le for proper inter­
pre tat ion at the computer
inpu t port; t he output
should be eithe r logic high
(+ 3.5 to + 5 volts) or low (0
to + 0.6 volts) and never in
between. Fou rth, the deci­
sion threshold of the detec­
tor should be ad justable to
a llow the interface to ope r­
ate properly with both high­
and low-l evel au dio so that
the operator is no t forced to
o pe rate a ce rta in au dio
ga in se tti ng which may not
a lways be convenie nt. And
fifth, the interface should
work whi le the speaker of
the rece ive r is operating, so
that the operator can hear
the code while it is being
decoded to allow detection
of computer errors (decod­
ing e rrors can be expected
under adve rse receptio n
cond itions).

Theory

Fig. 1 is a block diagram
of one approach to doing
the requ ired processi ng of
the receiver audio. The first
stage is a limiter which pro­
duces a known signal level
a t the beginning of the ci r­
cu it; t his allows the rest of
the device to be designed
optimally for this leve l. The
lim iter is fo llowed by a
a-pole ac t ive b an dpa ss

pitch, while the others will
be present at o ther frequen­
cies. The desired signa ls
proba bly wil l be the strong­
est, bu t the o the rs may be
fa irly strong a lso.

In addi tion to these inter­
fe ring Morse signa ls, there
will be noise. In the signal
output that is available to
the co mpute r interface ci r­
cuit, we will have , in gener­
a l, voltage due to our one
desired signa l and a lso con­
siderab le vol tage due to a ll
the othe r signa ls and noise
being processed by the re­
ce ive r. In orde r to decode
the desired signa l success­
fully, we must have a way
to detect the voltage d ue to
our desired signa l while ig­
noring as best we can the
other signals and noise .

Desirable Interface
Qualities

We can su mma rize sev­
e ra l design objectives fo r
our rece iver-computer in­
terface . First of all , it shou ld
be (as alwa ys) sma ll, inex­
pensive , a nd easy to con­
struct and ope rate. Second,
it should respond only to
one very na rrow band of au­
dio frequencies , for maxi-

one time, and they must
change only when the state
of t he d e sir e d s ig n a l
c ha nges . Sta te c ha nges
should not be affected by
interfe ring signa ls or ran­
dom noise.

An extremely simple ci r­
cuit cou ld su ccessfully be
used to interface a com­
puter to a ham receiver if
the audio signa l produced
by the rece ive r were perfect
(absolutely noise-free an d
of constant level and fre­
que ncy), bu t the ci rc uit
mus t be cons iderab ly more
elaborate if the compute r is
to perfo rm properly with
the im perfect signa ls typi­
cal of ham-band operation.

Typical receiver output
during CW rece pt ion on to­
day's ham bands presents a
difficult problem when at­
tempting to decode the sig­
nal with a computer. Even if
the operator is us ing a se­
le c t ive rece ive r (400-Hz
bandwidth) d esigned fo r
CW reception, several d if­
fe rent signa ls usua lly wil l
be present in the audio. The
signal that the operator is
trying to copy probably will
be tuned for his preferred

I t is one thing to obtai n
so f t wa re to decode

Morse code with your com­
puter, but it is q uite a no ther
to process the aud io signal
deli vered by you r receiver
in such a way that the com­
pu ter can use it. This article
will describe one approach
to solving thi s hardware
problem and also describe
the construction and opera­
tion of an interface ci rcu it
using these princi ples.

I will assume that you al­
ready have softwa re for de­
cod ing Morse and wil l de­
sc ribe th e needed hard­
ware . An example of such a
program was presented by
Thomas' in the December,
1977, issue of 73. For our
pu rpose, we will assume
that you r software requires
a TTL signa l that is logic
low du ring t he key-down in­
te rva ls and logic high du r­
ing the key-up intervals.

Prope r o peration of you r
decoding a lgori thm will re­
quire the presence of one
logic level during the key­
down interval and the op­
posite logic leve l fo r the
key-up state. The co mpute r
must see o nly one or the
other of these sta tes at any
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Fig. 2. Interface schematic.

filter. The filter is tuned to
950 Hz and has a design
bandwidth of 80 Hz. This fi l­
ter works by amplify ing the
signa l about 16 t imes at its
center frequency and at te n­
uating signa ls not with in its
passband. This e nsures that
the detector stage on ly sees
vo ltage due to the desired
signal. The detector itself is
merely a half-wave rectifier
(a diode), and it is fol lowed
by a simple RC low-pass
filter so that the o utput of
the filter fol lows the pu lse
shape of the signal as close­
ly as possible. The output of
thi s sta ge wil l be maximum
when the signal is present
and minimum when there is
no signa l present.

The slice r stage decides
whether there is a signa l
present or not. It does this
by comparing a preset
threshold voltage to the
voltage it rece ives from the
detector and filter. When­
ever the received signa l ex­
ceeds the preset threshold ,
the slice r quick ly switc hes
its output state from -10 V
to + 10 V.

Under idea l conditions,
the output voltage at this
point in the circuit would
never exceed thi s preset
threshold when only noi se
and interfering signals were
present. If the vo ltage e x­
ceeds the threshold only
when the desi red signa l is
indeed present, no e rrors
will be generated. If this is
not the case (and usually it
is not), e rro rs will be
generated whenever the
combined level of the inte r­
fe rence and noise e xceeds

the threshold. (The slicer
will c ha nge state.) As soon
as the voltage subsides, the
slice r will revert to the co r­
rec t sta te . For optimum op­
er ation of the overall
hardware/software system,
you r decoding algorithm
shou ld be designed to ig~

nore t hese sp urio us but
un a voidable brief state
c hanges due to noise,

Finally, the output buffer
co nve rts the signa l leve ls
produced by the s lice r
(which a re inco mpa t ib le
with the co mpute r input
gates) to co rrec t TTL level s.

The Circuit

Fig. 2 shows the sc he­
matic of one circuit that
meets the design objectives
outlined a bove. I know that
not many people build any­
thing exactly as it is de­
sc ribed in a magazine a rti­
cle (neither do I), so I wil l
not on ly describe this cir­
cuit but will al so give a lit­
tle of the thought beh ind
the design c hoices that I
made.

Diodes 01 a nd 02 form
the limiter , a nd these
shou ld be sil icon types to
give a limited signa l of
a bout + 0.6-V peak at this
point. Rl is used to keep the
input impedance of th is in­
terf ace high so that it may
be used ac ross a n exi sting
high-impedance output of
your receiver (the anti.vOX
output on a Drake R-4, fo r
instance), in para llel with
w hateve r you normally
connec t to that output. So,
thi s c ircu it ca n simply be
added to your existing lay-

out with lit tle 'e ffec t. Also,
because the signal le vel is
lim ited to 0.6 V, o nly about
a l -volt peak of a udio signa l
is requ ired at the input to
thi s device. O n my receive r,
the a nt i-VOX output puts
out mo re than enough vo lt­
age at moderate speaker
volume leve ls. Anothe r ad­
vantage o f permane nt ly
connect ing the interface to
a high-impedance point in
your receiver is that the
speaker a nd head p hone
outputs can be used or dis­
abled without a ffect ing the
connect ion to the interface.

Components R2 through
U2 make up the 4-po le ac­
tive bandpass fil ter. My fi rst
prototype used on ly a sin­
gle-stage filte r (2-po le), but I
fou nd that it was a llowing
too much interference from
adjacent signa ls, I therefore
decided to go to a 4-pol e
des ign, with the resultant
much steeper skirts to the
passband. The fil ter design
itself was a rrived at with t he
he lp of a rticles by Sta rk'
and Stewart ' in past issues
of 73, regard ing ac tive filte r
design . Each stage of the
filter is des igne d for a Q of
10. The center freque ncy of
stage 1 is 975 Hz and that of
stage 2 is 930 Hz . This yields
a 3-dB passband of about
80 Hz and very steep skirts
and requires on ly 2 ICs.
(Stric t ly fol lowing t he c ri­
teria used by Stark would
have yielded filter stages
with higher Qs, bu t a lso
would ha ve requ ired a tota l
of 4 ICs and severa l mo re
resistors in the design. My
approach sac rifices some

skirt steepness but e lim­
ina tes ma ny compone nts.
That was my c hoice .)

Each fil ter stage is de­
signed for a ga in of 4.8 so
that at t he overa ll f ilter cen­
ter freq ue ncy of 950 Hz the
complete fi lter has a ga in of
about 16. With the O.6-V
pea k input, abou t l D-vol ts
peak output is developed a t
the de tector. If you would
like to try you r ow n hand at
designing the filte rs (per­
haps you'd like to use ca­
pac itors you have in your
ju nk box or a di fferent
cente r freq uenc y), use the
proced ures given in eithe r
of the above two a rticles
but be ca refu l to keep the
f irst resistor (R2) a round
lOOk or greater so that the
input is no t loaded down.
Rl a nd R2 form a vo ltage
divider, a nd sma ller va lues
of R2 wi ll requ ire more
d rive vol tage from your re­
ceiver for full lim it ing.

Diode 03 is the detector,
a nd R8, C5, a nd R9 form the
simp le low-pass filter. The
filte r components were ar­
rived at by expe ri ment, t he
goa l bei ng use of a phys i­
cal ly sma ll capac itor at C5
and opti mum fo llowing of
the ke yed sig na l p u lse
shape at speeds up to about
30 wpm. These va lues meet
these cri teria we ll.

U3 is t he slicer, and the
resistor ne twork Rl0, Rll ,
a nd R1 2 with Q l produce a
software-control lable va ri­
a b le thres hold. Using the in­
d icated re si sto r va lues ,
whe n Ql is not conduct ing,
the thres hol d at pi n 2 of U3
will be a bou t 1.8 volts .
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audio input. Apply an input
to the c ircuit a t 975 Hz, at a
level of 1 volt or greater,
and adjust R3 for maximum
output at pin 6 of U1 .
Change the input frequency
to 930 Hz and adjust R6 for
maximum as measu red at
pin 6 of U2 . You then
shou ld find that the 2-stage
fi lter has a center frequen­
cy of about 950 Hz and an
Su-Hz passband. With a n in­
put signal level suff icient
fo r full lim iting, about 10
volts (peak) signa l shou ld
be available at the output
of U2 , Unde r these same
cond itions, the voltage at
TP-1 should be about 3
volts (d el. As a final check,
you ca n confi rm that the
output of Q2 is + 5 V with
no signal applied and 0 V
when a 950-Hz signal is
present.

Operation

Once the above initial
alignment is completed, no
further ad justments need
be made . W hen operating
the interface. al l one must
do is tune the desired CW
signa l properly so that it
fall s with in the filter pass­
band and adjust the re­
ceiver's audio leve l to an
optimum va lue . These two
tasks . howeve r, are not
quite as easy as they sound ,

The easiest way to tun e
your receiver fo r optimum
operation of t he interface
req uires an osci lloscope.
Wh ile there is anothe r tech­
nique. it has some severe
lim itatio ns. I will f irst cover
tun ing with an osci lloscope,
and then the alternative if a
scope is not available.

Osci lloscope Method
For the moment, le t us

assume t ha t you have a
dual-trace osc illoscope at
your disposa l fo r operation
of your receiver-computer
combination . Connect one
channe l to TP-1 in the cir­
cuit and the other channel
to TP-l , Use de coupling for
both. Use a ve rtica l sen­
sitivity of 500 mV per divi­
sion fo r both chan nels and
a sweep speed of 10 ms per

....... ......

. . .

R2, R4, R7 as close to those
list e d as poss ible -al ­
thoug h t he final ad just­
ments of R3 and R6 wil l
compensate fo r any varia­
tions fr o m t he optimum
va lues . The values for the
two tr impots, R3 and R6,
need be cons ide red only
app roximate, and the final
ad jus tment of these two
can be expected at about
mid-range if the indicated
values are used.

Diodes 0 1 and 02 must
be silicon types (small sig­
nal ) and 03 can be either
silicon o r ge rmanium. C5
can be d isc ceramic. Q1
and Q2 are any genera l pu r­
pose si licon transi sto rs
capa b le of operating with a
2-mA collector current and
a beta of at least 100 (type
2N3566 were used he re).

As you can see from the
photo, it is not necessa ry to
etch a PC board. All three
ICs are type 741. Power sup­
ply vo ltages of + 12, - 1 2,
and + 5 volts a re required,
but these should be avai l­
ab le readil y in most com­
puters .

Alignment and Check-Out
The only a lignment re­

q uired is that of prope rly
tun ing each filte r stage. For
t his, you will need some
type of known frequency

•• •

outp ut of Q2 can be tied
d irect ly to one bit of an in­
put port.

With this ci rcuit, the id le ,
o r no signal, state of the
o utput is logic high (+ 5 V).
When a signa l is prese nt,
the outp ut drops to 0 V.

Construction

Photo A shows the proto­
type of this c ircu it in final
form. My next ste p will be
to reassem ble it on a plug-in
vectorboa rd fo r mount ing
d irectl y inside my comput­
e r. As you can see, it re­
qu ires a tota l area of about
2 by 4 % inches on t he
boa rd. None of the compo­
ne nts dissipates a n appre­
cia ble heat, so it is safe to
mount them ad jacent to
each other (but be careful
not to short any leads). The
wires visib le in the upper­
righ t portion of the board
a re for m y tempo ra ry
power and computer con­
necti ons to the circuit.

All resistors used in t he
circu it need be no la rge r
than 1;4 Watt. I used what I
had in my ju nk box, so some
of the resistors in t he photo
a re % Watt. Capac itors ( 1
through C4 shou ld be high­
qu alit y polysty rene o r
mvl a r I (an d not d isc
ce ram ic) as poin ted ou t by
Sta rk. Try to get va lues for

Photo A. In terface prototype.
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When Q1 is conduc ting, the
th reshold will be lowe red to
about 1.0 vo lt. Thus. by ty­
ing the input to R1 3 to one
bit o f an output port , you
c a n co nt ro l t he s lice r
th reshold through software.
This could have been done
with a mechani cal switc h,
but I wanted to mount th is
circuit deep within the bow­
e ls of my computer, co n­
trolled on ly by my com­
mands via the keyboard .
This approach took a whil e
to design, but it req uires
very little additional space
o n the ci rcu it board .

Und e r norm al con d i­
tions, o ne would use the
higher thresho ld for the
be st p erf orman ce . Bu t
when yo u a re o pe ra t ing
with a signa l level that is
not strong e nough fo r full
lim it ing and noise cond i­
tions a re favo ra ble , you
can extend your operating
range b y lowerin g t he
thresho ld to abou t 1 volt.

The output of U3 is ei ther
about + 10 or - 10voltsde­
pending upon the detector
output to U3. These levels
could not be appli ed safe ly
to the TTL input port of a
co m pute r, so the buffer
stage, Q2, was added to
provide a signal t ha t a lways
remains withi n the TTl o p­
erating range of 0-5 V. The

•••••
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d ivision. Adjust the base­
lines of both traces to exact­
ly the same point near the
bottom of the graticule. You
should then obtain a d isplay
si milar to that shown in
Photo B when a properly
tu ned signal is being re­
ceived.

In the example. both
traces have thei r zero base­
lines one div is ion from the
bottom of the graticule and
the ve rtical and horizonta l
se tt ings are as recommend­
ed above. The trace vis ible
about one d ivision above
the ce nter of the graticu leis
the TP-2 threshold voltage
(about 1.8 V). The other
trace shows the lead ing
edge of a CW pulse that is
be ing rece ived . This d isp lay
shows just about idea l re­
ception conditions and is
what you should strive for
in your tuning. At the base­
line of the signal trace. we
can see t ha t there is a lmost
no no ticeable noi se be­
twe en CW pul ses . Thi s
situa tion is rare but does
happen occas ionally . (In­
deed. the photo was ta ken
during reception of a very
stro ng off-the-air signal at
about 25 wpm.)

The first step in tun ing is
to tu ne the receiver unt il
the ton e of the desired CW
signal is cente red in the
f ilter passband . as ev i ~

denced by a maximum sig~

nal amplitude for the signal
pulse on the oscilloscope
display. This will take so me
care. due to the narrowness
of the fil ter passband . After
t his cond ition ha s been
ach ieved. the next step is to
optimize the level of the
receiver audio which is be-­
ing fed to the interface.
Making th is c hoice op­
timal ly will require a litt le
exper ie nce o n your pa rt
(whic h will come with time),
but I can give you a few
hints.

Your primary goal is to
maximize the signal -to­
noise ratio at the slicer
(whic h is wha t the TP-l sig­
nal shows). This condit ion
will give you the minimum
error rate ou t of t he slicer

stage. and he nce with in the
decoding a lgori thm in the
compute r. Since you have a
limite r in t he first stage of
the interface, you will no­
tice t hat you can increase
the level of the desired sig­
nal only up to a po int, be­
yond which it will no longer
Increase.

You will notice also, how­
ever, that if you co ntinue to
increase the drive level, the
amplitude of the noi se and
inte rfe rence evide nt be­
tween pulses will increase .
This is undesirable. There­
fo re, you wa nt a cond it io n
where the signa l gives the
g re a t e st diff e re nce be­
tween the peak of the signal
and the peaks o f the noise
and interfe rence as viewed
on the scope. Next, dec ide
whether the normal (high)
threshold voltage is best o r
if t he lower threshold
would be better. Ideally,
the thresho ld of the slicer
shou ld be halfway between
the signal peak and the
noise peaks. Then, by moni­
toring the oscilloscope d is­
play. you can e nsure tha t
the sig na l remains opti­
mall y tuned even if you r
re ce iver dr ift s a sm a ll
amount or if the noi se and

Photo B. Oscilloscope display.

inte rf e re nce cond it io ns
c hange.

When using thi s type of
disp lay, it is co nvenient to
ha ve t he c u rr e nt s lice r
threshold (TP-2) superim­
posed o n the display w ith
one cha nne l of the scope,
bu t it is not absolutely nec­
essa ry. If you have only one
si ngle-channel scope, just
remember where you have
se t you r thres hold, or use an
external voltmeter to moni­
tor it while you d isplay the
TP-, signa l.

Alternate Tuning Method

As you probably have
guessed by now, without an
oscilloscope it would be
ve ry difficu lt to ad just the
receiver for the optimum
co n d it io ns de s crib ed
above. This does not mean
that you cannot tu ne it to
work fairly well most of the
time, however. A VTVM at­
tached to TP-, a lso will give
an ind ica t ion of when you
have reached maximum sig­
nal strength. but its flu ctua­
tions with the signa l will be
much more difficult to in­
terpret. You a lso will have
very little abi lity to judge
the no ise co nd it io ns be-­
tween the pulses, but, if you

are having a problem. you
can co mpe nsate for these
by doing a litt le tria l and er­
ro r w ith t he de tection
threshold and seeing which
one works better. You will
find that you must tune the
receiver slowly in order to
find the very narrow pass­
band of the filte r.

Summary

This ci rcuit evo lved over
seve ra l months of experi­
mentation and testing. and
I think it is a good co mpro­
mise between ci rcuit com­
plexity and sa tisfac to ry per­
formance. I thi nk yo u will
fi nd, however, that while
the compute r can do a very
good job of decoding well­
se nt Morse code under
good reception cond itions,
the machine is no match for
the human brain when it
comes to poorly-sent code
or very adve rse noise or in­
terfe rence conditions.•
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Before you buy
that won't fill your

take a look at

Our General Ledger Package is what we
believe to be the best on the market ... but
don't take our word for it you make the
decision!

Our General Ledger System Offers:

A ten-dicit alpha-numeric accou nt code that accom­
modates the most sophisticated structure of accounts with ease.

It can serve small business or. equally well. larger companies
needtng to control several deparrrnenes, cost centres, sub­
sidiaries. branches. or various currency accounts and tax divi­
sions.

A free-fermat code. With no limitat ions on the use of the
account code, you can organize your structure of accounts to suit
your company's individual requirements exactly. You can have
as many groupings or sections in the structure of accounts as you
need. And the number of acco unts is governed only by the
physical storage capadty of the computer.

If you set up a suitable library of accounts. there arc virtually
no limits to the ledger's size.

Flexible proceuina eapabiflrv and budget control. The
system will process accounts for 12 or 13 periods per annum.

It will maintain budgets in whole monetary units.
Comparisons fot management decision purposes are readily

available for 12 or 13 period processing.
Automatic accrual co n ven ie n ce . The system automatical­

ly reverses accrual entr ies made in the previous period. This
simplifies adjust ing accounts and improves control.

Simple data throughput. The facility of next-period pro­
cessing lets you enter next-period transactio ns before the present
period doses. This raises data throughput and allows ad­
jusnnents to be made in the current period.

Sim p le seasonal comparisons. The system can maintain

details of activities period by period so that comparisons of this
yearllast year, for example, are quite straightforward.

A ccount file inquiries on all accounts. You can probe
where and when you want. The system will display current and
historic budget derails, current and prior-period movement,
year-to-date balances, all on a single screen d isplay or in a print­
out.
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T ransaction file information facility. With over 60 selec­
t ion opt ions at your disposal, this is a very powerful enquiry
feature. Again, the information can be displayed or printed.

Physical audit trails of all new, revised and amended ac­
counts are produced automatically . also audit trails of all transac­
tions, detailing account and reference numbers, type of transac­
tion , description, date, and batch.

A batching facility , There is a built-in technique for con­
trolling input so th at all transact ions can be batched.

Optimum management control. This system can hold up
to 99 separate report riles, each containing up to 9 sub reports.
They can draw upon all data o n the master files and can be
changed or modified as and when you ....ish.

Typically, standard reports such as trial balances are pre­
programmed. But profit and loss statements, cost centre activity,
income statements, representative reports, balance sheets and
the like can be set out as you want them.

The implications of this for management decision-making are
obvious.

Balancing controls. Sophisticated validation techniques en­
sure the integrity of input data.

Limitless fl exibility, Standard ledger accounting is only the
start. Depending on how the structure of accounts is designed,
the system can undertake project accounting, job/project
costing, sales analysis, contract ledger accounting, incomplete
record accounting, etc.

G rowth capacity. Not every user will need all these func­
tions from the outset. But most features are potentially ap­
plicable to most businesses. With such capacities inherent in the
system right from the start, you can avoid complexities later.



a computer
business needs,
software that will!

Extended Software Maintenance Agreement. This
agreement will enable you to receive maintenance service
as will as enhanced versions of your package.
Technica l Support H ot Line. Should you encounter
any problems during o peratio n which are not covered in
the manual, you can contact our Technical Service
Department.

To Order:
Call Toll Free

AN ADDED EXTRA,

trru.rrv FEATURES

Disk Formatting- allowing you [0 format new disks wuh­
out getting lnro the operating system.

Disk Swapp ing- allows the user to remove and exchange
disks without causing damage to data.

Disk Labeling-enables the user to create labels to put on
the disk which contains information identify ing a disk in any
drive.

Disk Backup- allows the operator to make copies of his data
and program disks with ease.

Disk Initialize- allows the newly-formatted disk to be
organized to run o n our system.

File Move -ena.bles you to move the accou nt, transaction
and report files to user specified disks.

1..800..258..5473
or use the order form below

FORA
DEMONSTRATION,
SEE YOUR LOCAL
INSTANT SOFIWARE DEALER

D Payroll

Name

Co. Name

Street

City State Zip

on your: 0 Accounts Payable

o Accounts Receivable

Please send me information

D V ISAD MCD C HEC K

C ard No. _

Exp.. Signature _

~Iease send me more information on your

General Ledger package.

D Enclosed is $699.00 + $5.00 sh ipping for my

General Ledger package.

Peterborough, N.H. 03458 USA

reo Rt. 101 W, Dept. 16

A substdlarv of Wayne Green Inc . Peterborough, N.H. 03458

73 Magazine · Fe brua ry,1 982 109
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Peterborough NH 03458
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MAKE
MONEY . . .

$ELL
MAGAZINE

For information on selling 73
Magazine call 800·258·5473 and
speak with Ginnie Boudrieau, our
Bulk Sales Manager. Or write to
her at:

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.

fromNEW

BY DR. RALPH E. TAGGART
Here Is the completely updated and revised edition of the best ­
selling W..lher Satelli te Handbook - containing all the inlor­
matron on the most sophisticated and effective spacecraft
now in orbit. Or. Taggart has written this book to serve both t he
experienced amateu r satelli te enthusiast and the newcomer.
The book Is an Introduction to satellite watch ing, providing all
the Info rmation requi red 10 const ruct a co mplete and highly ef­
fective ground stallon. Not Just ideas, but solid hardware de­
sig ns and all th e Instructions necessary 10 operate the equip­
ment are inc luded. For the th ousands of experimenters who
are operating stations, the book details all procedures necee­
sary to modify their equ ipment for the new series of space­
craft. Amateur weather satelli te activi ty represents a unique
blend of Interests encompassing elect ronics, meteoro logy
and astronau tics. Join the privileged few in watch ing the epee­
tac le of earth as seen from space on you r own monitori ng
equipment. Order BK7383 S8.95

--SAVE $2.95--­
WEATHER SATELLITE

HAN DBOOK (first edition)
By Or. Ralph E. Taggart WBBOQT. Valuable information in Ihis
Iirsl edition Is no! included in Or. Taggart 's just published
book, The N. w W..ther Setelllt. Hendbook (see above).
Chapters such as "How to Build an Electric Timer for Satellite
Tracking" and " Building an Automatic Control for the Satellite
Receiving Stat ion" will no longer be available when this en­
tion is out of print. This is a good entry level text for those
discovering the exc iting new use of weather satellites. Regu lar
price: ~ .95. SPECIAL PACKAGE PRICE-BOTH BOOKS FOR
ONLY S10.95, SAVE 12.95! (This offer available only while sup­
plies last.) Order WS7300 and receive both edit ions of the
Weather Satellite Handbook for only $10 .95 (plus $1 .00 shipp­
ing and hand ling charge).

THE
NEW
WEATHER
SATELLITE
HANDBOOK

' UN 1"'- 0I'de< card In Illil magazine Of it....lZ. you. order on I ~rlle piece 01 paper
."., ....'110: 13~IOBookahop • PelerborOUOll NH~58. Be sure to includfleheckOf
dell.1ed erltdi l urd Inl_llon. Add $ 1.50 f'''1 bool<, $1 .00 eaell lIddi lioql booll.
$10.00 per boolIlOf"'lln I lfIN'!. NOlr. Prices IIUbjecl lO elll"';le on eceee not PUblished
bt 13 M'O&l '..... a.-Uonl reg.'d'ng YOU' Ofder? Plene wnle 10Customer Service II
lhe 1b<Ml1ldd•• n . PlNse l itow 4-tI weeki IOf deli.....,. No C.O.O. OfderS accepled . f Of
Tol l Free Ofderlng 1;111 1-800-2!l&- ~13 .

110 73Magazine . February, 1982



-oUTJIAGEOOS'"
25 + WPM- CT7325-TIlII I. tne tllpe 'or thlt email
group of OII8fllChlevlng him. wOO wouldn'l be content 10
simply lllItl. 1y the eode reQuirements 01 the EllIrl Class
licente. If llhe lou ghest t ape we've gollnd we keep I
permll""nt file ot ham, who ""VI nIlISt lfed It. lilt ...
know when YOU'le up to lIPeed IIId we'll InllClibe your
f\lIme In 73's ON MHI II of ~_"

"GENe.-
SWPM~Th" Ito ,,,. to.girWni 1.,. 101' people
whO CIO not know lhe codiI . 1 all II , ..... ttwn through
the 2e '-tIers, 10 IIUmbeB and 1'IlIC"'WY punctuation,
complete with practl(:,. ....,. .Iep o f the way u8lng ,'­
new.., blitz lMe/'ltng lechnlques. n .. a11TlOll1 mirllC>
ulou.l ln one "'our Imlny peopI_lncludl ng klde ol t_
....ble to mast. the code. The _ Ql INmlng 0....
eonlldence to beg in".,.. who migi'll otherw... drop oul.

"UCI( 8REAJ(ER"

f)+ WPM_ CT7313-Code lJfOUPllllQlln, II I bit. ,.
1* 110 you will be I I _ wilen you all dOwn In IronI.ottrw
......y"'Y"d oo-nmenl InlP8Clor IIId rw R artl .-.dIng
you plllin Illngullge I I only 131*, You neId tnll extrl
ml ,gln to~ Ine Plnlc which II unl_ II l ln Ille
18II 1lItulllonll. When you"'" spent YOUI man.." Ind lime
10 11Ike the test , you'll Inllnk '-__ you l\.cllhll b&d<.
btNklng IIlPO

-SSTVTAPE-

-

NEW, UPDATED

EDITIONS OF OUR

. ...DVA NCED CLASS LI CENSE STUOY GUIOE­
SGl061_ Ready to upgrade you r license? To prevent
retllklng lhe FCC theory exarn, you I'>lIIId Ihe T3 Advanc­
ad theofY gUide. SSB, antennll lheory, t ,an.mlttets, lind
electronics melIsurlng technlQuel are covered In dellIlI
In this _Iy·to-follow Itudy guide. ~III modeS and
technIQues, $UJl1ll RTTY, lire 1I11lO IrNled. An engl_.
Ing dllgrea ill not necellliry 10 mullf lhe Advanced
tr>eory- try this book belore oriaitlng lhe ••amlnar"s of·
fIce! $6.Z-. (Published by-TAB B<loks prevtou.lO_t
chIngellln FCC ""am nIlItarllll.)

STUDY GUIDE AND

NOVICE STUDY TAPES

FAMOUS NOVICE LICENSE

,"

~•
1\1\1

.p"'~'

• NOVICE STUDY GUiDE- SG7J57- by Timothy M. o.nl" N8RK ....... 1. U.. most UP to dalel'lO'lic»
guide .....i l. l)Ie. " is oomplele WIth inlormallon .bout INmiog Monoe Code. has lhoe 1.1811 FCC
amat_ regula,.o"a and I,. eu~1 FCC appIiUliOn ._ This guide" IlOl • qU89t~
Il'leI'I'IQril.loon (:()U1'!IIl but ,ather .. emphuI_the prKt1cll18ideot gell Ing a ham hcense and pulling.
alation on ,he air . 11 fll'l'lecls """" the FCC e:xpeeI•• Nooooic:.to know W111'lOul~ ,ItII' page of dull
11'leofy. T"'-1'llO$t QIrTeO'Il lnlonnatoon Sllll IIable.1 ...~I pnea s.t.915

• NOVICE STUDY. TAP£S_C I /~11 you "'$I o-t1 lng $IartllCl In ham 1IICIiQ, you'll lind l_t.- Indl~ Thill up-fO-thefnillU' sion 011'" 1'3 Study CounoeI. ,he perfect _y to '-"'
~hing you need to llr_ tlWOugn , NcMoe ,",,".-t exam TI\o!IOl'y. FCC regouLitlona, aod
operlting sklils are I II cowe'ed. aod ~'I be amazed It how '11II~ learn ualng ''- Iepee'

oeee lhe IMlIi behind~, l'-IIPIlS will 00 rlgnt on boling u98tul, becau$ll11Mly Ire pacI<ed wlln
tile lel8lll Information on MlllrlIl up your own hem 1IIltion, Ind getling on tlle l lr.

Toousends 0' people na...,d'~ed now Nsy INmlng 'rom CllMo1lle <:In be-on18f now Ind
!KlIer Ille 'a~lnlllng WOl'ld 01 nam 'ldIOI_Set of 3-$15.115. ·

S<::ientlllls nl..., prown tn., you learn lasler by IlllIenlni tnl n by reading bec&ullOl you Cln play I CIllo
MIte llpe 0_ Ind~ In your spl,e tlme-lMln whl e you're driving! You gel more Ind more InfO
each time you IIMr It Youcan't prog_ witllOUl aoIld 'undl men telll.n- tnreellOUr-longtapel gl...,
you 1I11 Irw bllllCl you'l need to PI_ trw NoYIoe ....m easily. You'lt hlI...,.., urdlnlllnding ot Ille bl·
sics wtli<:h will be InYelul ble 10you for tfle rest 01YOUI Ille! Cln you lI110rd to tlhe)'OUl No¥iaI eqm
willlOUl Ii'" listening 10 tIMN tepee?

S PECIAL OFFER' Both Noytce Llcen. e S tudy G uld e and Noylce S t u d y
Tape. $19 .95. O r d e r NP7300.

r---F OR THE NOVICE-----,1g2.~~~u~~~
FOR $15.951
$4.95 EACH

e'1'l General License Study Guide
~ GENERAL LICENSE STUOY GUI DE-by Timolhy M,

Ollnlel NaRK, Thill III the comple te guldelothe Generll
L1cen~, Lea rning rlther tnen memorizing Is the
ncre!. This Is not I Que$\lon."nd·lnlwlr gul dl thllt
will glther dUllt whln the FCC l~ull I new test. In.
Sllld, this boQk. will be I help 'ul re '8fence, ul8lullong
aile<' hIm UpgrlldeS to Glnlrlli. Includ.. up-to-date
FCC IUln lind In Ippl t<:lItion form. Order yOUrl todlY
II'Mltllk to tne world. SG7J58 16.95

FOR YOUR HAMSHACK • SLOW SCAN TELEYlSK>N T...P£-CT7':lI5O-Pt1ze.
wlnnlng flrOIIrlllTl' lrom Ille 73 SSTV cont_l. EJcc.llenl
tor Demol $5.95.·

"Use Irw orCIe< urd in tllil magllZi"" or ilemlze)'QU1 oroe. on 1I IIIt)lI.rltl place 01PIpe< Ind mall to: 73 RlIdlO8ooll1llop •
Peterborough NH D3ot5lI. Be lUre 10 inelude Check Of detliled credit card InlormllUOIl. NOC.O_D. orders lIccapled. All 0IlIeI'II
lIdd SH iiO I'IlI.nd ling I'rsl bOok. $ U lO each add.ttonal bOok. $10.00 pel' booIc 100llign I"mlit PIeue lilow 0«\ """"$ lor
deI'very. Questions regllrd,ng your order? Please wrlll to Customlll' ServiCllt tile lIbO\11l.add.ell. (Prien ,ubjact 10 change
on booIc$ not publ ished by 13 Ml g llZ""Ilt.)

BACK ISSUES

• FREE BACK Issue CATALOGS IVe yourllor the uk·
Ing... s pec i'y 73 Mepeline, lInd10r KlloluIud IrI/CfOCom·
purlng. back Inue cllla log when you send your nllme
lind lIdd re.s to u. on 1I postcard.

IIBACK ISSU ES_ Complete YOUI collection; manr­
prime cotleclllbllll now. Clllll-lllClln tllllla ldl A lui col­
Ieelion is lin Invllluable compendium ot Ildlo IIId eee­
ltonk:ll knowledge!

STOOOO-Single back Iasue before July ll1l!O.. • •.. $3.00
ST0250-Single back Iasue J uly 1980 on. , , .$3.50

s'=t.~=i;.;"i iQ;·';';ij)pi;,g: $8.75

snoco- l D )'OUI choice $14.00
ST25CO-25 our (:~. • • , •••• ..•• .••• , ••• , ••• $12-00
ST25Dl-25 YOUI choice..... .. .. .. . ... . • ... . .. $25.00

A<Jd $7.50 pe< oroer 101 . nlPf)lng.
Style X

--- --
Style ,' -"' ,t yl" \I:

I Pre......e and protect YOUI ecneenee tor a tIIellme!
Order these hlIndsome red binders wllh gold lellerlng,
$7.50 for 1, 3 tor $21.7~, (I for $42.00. (Pollpald wllhln
USA, please lldd $2.50 Pet order ecteree USA.1 Ch&ck Or
money orrJef$ only, no phone or C.O,D. on:Jef$. 13
!llndlfw, P.O. BOll 5120, Phll....phl.. PA le141.

°JlfOT&-AboYe~ f.... BIIlId",n -.17.

--
W2NSD/l W2NS/)/l

-_.__._-- -----
•

MAGAZINE
BINDERS

I OSL C... RDS - 73 Iulns out 1I fantastiC .erlell of OSL
Cllrd. 1I1 about hllil tlla cost of having them done e lse­
where be<:lIusethey lI' l run SllS llIt ·ln bItween printing
bookS lind o ther Items In t he 73 Print Shop, 250 Slyle
W- OW0250-for $8,~ . ; 500 Slyle W- OWO&JO- Ior
$13.95· ; 250 Style X-OX025O-for $8.95 · : 500 Style
X-OX05OO; 250 Slyit Y-OY025O-lor $8.95"; 500
Style Y-OY05OO-fOl $13,95, ' Atlow- &-12 wkll. for
delivery.
• LIBRARY SHELF BOXIES- These .turdY white. cor·
ruoglllld, dirt~"llInt tlO.n each hold I lullyearof 73,
K,lolNJId ¥lCIOCOtnpurlftg or BO lI>crocomputmg. With
YOU' OJdot< , reQuesl Nlf'Sliding libel. for Iny of lhe
lallow ing: T3, Kilo~ud liI>crocompurmg. BOIIICfOCOm·
pulinp. CQ. osr, Hem Redio. Pefllonlll C«npurin{J.
Red'o ElectronicS. In r,",e <;. Age, ."t:J!lJ.II. Order 1_
BX1000-10I $2.00"; order 2·7-8 -tor $1.50
ellcn· ; Older a or morll_BXt002_ for $1.25 each".

FOR TOLL FREE ORDERING CALL 1-800-258-5473



THE 19 TECHNICAL LIBRARY

VOL. IV I C TEST EQU IPMENT - Ba c o m e a
t'oubleshoollng wlzard l ln this fourth volume of the 73
TEST EQUIPMENT LIBRARY afa .2 horne construction
p,ojects lor building test equipment 10 work wit h your
ham station and In $lrvlclng dilital equ ipment. ln­
ciuues a cumulative Inde x lor a ll ou r volumea l or Ihe
73 TEST EQUIPMENT LIB RARY. $• .95.· LB7362

Rf AND DIGITAL TEST EQUIPMENT YOU CAN
BUl l D- BK 10••_ RI burst. functi on , sQuare wa_e lien·
erators, var iable length pulse generalors- loo 1<Hz
marker, 1·1 and rf sweep gener.tors, audio esc, atlr' slg ·
nallnjector, 1. 6 MHz synthesizer, digital readouts lor
counters, several counters, prascaler, mlcrowue
meter, etc. 252 palleS. $5.95." BKICM.

VOL. I COMPON ENT TESTERS- How to build nan­
sle tor testers (8), diode testers (3), Ie testers (3),
vollmet.lrs and VTVM. (9). ohmmeters (8 di llerent
kinde), Inductance (3), capacity (9), Q meaaurement,
crystal checking (8), temperal ure (2), aural meta rs for
the blind (3), and all sorts 01 miscellaneous data on
meters . .. using Ihem, making them more versatile,
makIng standards. In_aluable book. $.,95. · LB7359

VOL II AUDIO FREQUENCY TESTERS_ Jam-packed
wllh all k inds o f audio frequancy test equ l~ent. II
you're Into SSB, RnY, SSTV, etc., this book I. a musl fo.­
you . . .a good book fOf hl·li addicts and experimenters,
too l $-4%,. LB7360

vor.m RADIO FREQUENCY TESTERS- Radio treqcen­
cy waV9S, the common denominator o f amateur radio.
Suc h Items as swr, antenna Impedance, Ii~ Impedar.ce,
rf output, and tleld st/angth; detailed Instructions on
testing thesa Items Includes $lctlons on signal generat·
OfS, crystal ca llbr-'ors, grld-<llp oscillators, noise gener.
atort, dummy loads, and much more. $A.95.· LB7361

THE TEN METEA FM HANDBOOK- by Bob Hall K9EID.
This handbook has been publi shed to help lhe ten meter
enthusiast laam more about tha many methods of cen­
V9rslons end tricks that ara used to m.ka axlttlng unllS
wol1< belter.Join the great "tinkerers " o f the world on l en
FM and anloy the !antastlc amount ollun In communi.
catlng with .mateur stations worldwide on I"" meter
FM, $A.95.· BK1190

THE PI'IACTICAL HANDBOOK OF AMATEUl'Il'IADfO FM
IIEPEATEIIS- b\' Bil l Pasternak WA81TF (.utho.- 01 73
Magazines monthly oolumn "Looking Wesn This laltlfl
b001< fOf the VHFIUHF FMer, complied Irom material
submitted by over a hundred Individuals, clubs ,
OfganlZlltions and equipment manu factulelS , A " must
ha..." for you' ham .hack anelt. $12,95,· BK1185

--The 13-­
Test Equipment

Library

HANDBOOKS
FOR THE
HAMSHACK

IC Op·AMP COOKBOOK-br Waltar G. Jung. Covers
not only the basic theory 0 Ihe IC op amp In great
detell, but also Includes over 250 practical circuli ap·
plicallons, liberally Illustre ted. 592 pages, 5v. x 8 'IJ .
softbound. $1•.95. · BK 1028

OWNER REPAIR OF RADIO EQUIPMENT- by Ffank
Glaaa K6RQ. Here's a book that wil l teach you an ap­
proacn to troubleshooting without a shack lUll o! test
equipment. Written In a narrallva, ncn-mememeucet
sty le, Il wil l encou rage you to successlully l ix your own
rig problems 80 to goo;, 01 the time. EV9n II you don't
want to I lx, you can leam a lot about how things work
and fa il. Add to your library and personal expert l!ltl .
$7.95.· BK73 t O

INTERFERENCE HANDBOOK- by Wil li am R. Nelson,
WA8EQG- Th is timely handbook covers every type 01
RFI problem and gives you the solutions based on
practica l experience. eo_ers Interference to TV, rad io,
hl.fl, telep hone, radiO amateur, commerclel and CB
eq uipment. Power line Interlerence is covered In depth
-how to local e it, cure II. work wit h the public, safety
precautions. ho w 10 I raln RFllln _estigators. Written by
an RFI expert with 33 years 01 expel lence. Ihls proluse·
Iy Illustrated book Is packed with pract ical easy-to­
undarsland Inlormation. BK 1230 $8,95

NEWI
THE NEW WEATHER SATELLITE HAN DBOOK_ by
Or, Ralph E, Taggert WB8DQT, Here I. the completely
updated and revised edit ion con lalnlng all the Inlorma·
lion on t he most .ophl.tlca ted and effective
spacICra" now In orbi t This book serves both the ex·
perlenced amateur satsilite enlhuslast and fhe new·
corner , 11 Is an Introduction to satelli te watch ing, pre­
vldlng al l the Inlormatlon required to const ruc t a com·
plete and highly e ffective ground station, Solid hard­
ware designs and all the Instructions necessary 10 OP­
arata the equipmen t ars Included, FOl experimenters
who are operatlnl stations, the book detail. all prcce­
dures necessary 0 mOdify equipment lor the new ser·
tes c t spacecralt. Amat eur weat her sa taliite act ivity
represents a unique blend 01 Interests encompassing
electronics, meteorology an d astronautics. Join ths
priv ileged l ew In wstchlng the spectacle 01 earth as
seen 110m space on your own monl tOllng eq uipment.
$8.95.· BK 7383

WORLD PRESS SERVICE f REQU ENC IES-by
Thomas Harrington. Can' l walt to hear Ihe evening
news, or are you wondering about Ihe news Ihal you
Iren' , hearing? Receive by Radio Tele type (RnY) all
the world new. and Iinancial hsppenlngs Irom the
world capito ls on a 2. hour aday basis, Th is book gives
you the frequ encle. and times 01 broedcast Of such
news aarvlces as AP, UPI, Reute rs, TA SS, VOA and
London Pre.s, AI. o Inc lud"lt is an in troduction to ,
Rn y wit h Inlormatlon on equipment, antennas, abbre· .
vlationa_ everyt hlng you neee to get stertec in Rny.
$5,95' BKl 202

ONTE

THE CONTEST COOKBOOK- reveals the secrets 01the
contest winners (domestic, OX, and specially conlasts),
complete with photos and diagrams Of equipment used
by the top scorflfll. Find out how to make 150oontacl9 In
OM hour. $5,95," B14:7306

BEHIND THE DIAL_ by Bob Grove. Gel more fun out 01
shortwave IIstenlnll wilh t his Interesting guille to
recelyers, en lennas, frequencies, Ind Inlll,"...,nc,, _
So4.95." BK7307

THE CHALLENGE OF 111O- ls the newesl boolc In IhfI 73
technical IIbfary, dedicated to 16Q.metll' operating. 51
Dunn provides "II necessary Information to get started
on this unique band. The all.lmportant antenna and
ground systems are dellC,lbed In detail. The IntrOOllCtion
contelns Int"resllng photos of Slew Perry', (the King of
160) ah.ck. Ttlls ,,,!,,renee Is " musl lor new and ex·
perlen.ced "Top Band" op8,.'ors. Price: $4.95 . ' BK7309

SSI, . .THE MISUNDERSTOOD MODE- by James 8 .
Wil son. Slngl" Sideband Transmission ... thousands of
us use It eV1t1)' dl y. yet It remains ore 01 the I.." st
understood facets 01 amaleur radio. J . S. Wil son
presents M vera' methods Of sideband generallon, am·
ply lIIustratflCl wit h chart s and schematics, which will
""able the ambilious reader to construct his own Sid&­
band ii!neratOf, A must tor the technlcally.serioUs ham,
$5.50. BK7351

PROPAGATION WIZARD'S HANDBOOK_ by J. H.
Nelson, When aunspots rlddlflCl the wOfldwlde corn­
munlcallona MtWOrkS 01 ttlfl 19401, John Henry Nelson
100kflCl to the planets fOf an answer, The result wall a
t heory 01 propagation forecntlng based upon In·
terplanetary a l'j nlT\8flt that made the author the mo.t
reliable tcreces er In Ameri ca today, The book provides
an enlightened look at communications past, preMnt,
and future, as well as teach ing the ert of propagallon
forecasllng, $6.95,' BK7302

.TOOLS • TECHNIQUES FOR ELECTRONICS­
BK73048- by A. A. Wicks Is an nsy·to-understand book
written for the beglnnl"ll k it builder IS well as the ex,
perlenced hobb'rlst, It has numerous plcl ures and
descrlpUona 01 the sale and correct ways to use basic
and specialized toolS IOf electronic projects lllI well as
specialized metal working tools and l he ctlflmlcal aids
Which are used In repair ShopS. $A.95,'

FOR
THE

"Use me Older card In this magazine or itemize your order on a separate pjece ot paper and mail to ; 73 Radio Bookshop e
Pate'borOUllh NH 03458. Be sure to inc luda chICk or datailed c redit card intolmallon. No C.O,D, orders accepted. All orders
add $1.50 handling I lrst book, $1.00 each addillonal book. $10.00 per book forulgn ai rma il, Please allow . ·6 wee xs tor
delivery, oceeucne r811ardlnll your oldel? Please wri te to Customer Service at the above accress. (Prices subject tochange
on books not publIshed b~ 73 Magaz.ne.)

FOR TOLL FREE ORDERIN G CALL 1-800-258-5473



• HOW TO DEF END YOURSELF AGAINST RADAA- 8 Kl 201- by Bruce F. Bogner and James R. Bodn.r, a I.WYlllf
and tad,f "qlllf1 . Thl. book gives vou th••mmu nll ion 10 (;I'I. II"",1l'" th" rad,f Uavldance" lhat usualiVleada 10'
IIl""'dlng oonvicllon. TIlot major pan 01 lhe book detail. Illot Inner wotklng. 01 fadat_YOU 'll beeof'n,a mor, 01.n "X·
part Ih.n most lloIloI oUIcen and judg__ The f......nd'" Ol illot book oulll... how to ""'end youfMlI 'gaina! a
1Il*Iding licket-lllot 00.. ",t ions.. mea....'.. . nd test imonV you mua! obI.in 10 defend you rMlI wilhout lhe help 01
a 18""1''''. The prioe It a 101 IMa llIan a fine! S&.915"

••

THE WELL
EQUIPPED

HAM SHACK

WORLD REPEATER ATLAS_ Complete IVupdated, over
230 page. 01 fflpe.ler 1I.lInga " " Ind.xed by loc.llon
.nd Ifeq uen cV. More than !50 mapa plnpelnt 2000 rapeel·
er locallon. thro ughoul tF\a USA. Fo,.lgn 1It1lng. In·
Clude EUfope, lhe Middle E.at, SOUlh America. . nd
Alfiea, $4,95' 8K7315

THE MAa IC OF HAM fItAOIO- bJ J8fTOId Sw.nk W8ttXR
blgln. with a brlel hi.loryof arnalllUI' fadlo and o tJeny"
~, .ot....m."1 In n. Part 2 dalall. many 01 '*'" fedlo'a
heroic mom""I.. Harndom·. ctolle tiel wtth the coni;'
nanl 01 Antaretica _ lhe aubjIoeI: 01 Pat! 3. In Pat! • the
.ltange and IIumoroua aIdeI 01 '*'" life get thaIr due.
And whal of Illot fut~? Part 5 peers InlOIllot etyItai t.ll
$4.915' 8 K1312

A GUI DE TO HAM l'IADIO-~~~ W82NEL
Wh.t'. Amateu' Rad io all You can IN.m the
~alc. of Ihl. fascln. llng tlobby wllh Ihll e~call"nt

blg lnner'. guld" . 1\ an. w".. Illot moal frequenliVaaked
Q....lIon a in en elSV~lng m.nn.f, I nd II I howl Illot
ba.t w. v to DO .bout gat ling . n FCC IIc.nH. AGuld" to
H.m Rad io fa . n ld..l lnt fOd llClion 10. IlobbVentoVed
by peopl" .round Ih. wortd, $4.II!)." BK1321

WOftLD l'IAotO TV HANDBOOK lN2. 25TH EDmON
- Thl. booI< I. lhe blbl. 01 Intematlonal broadcaal_
JlfO'tidlng the onl)' .ulhoritel..... llOUfCll of auct Intctma­
lion about bmNIc...t lng and TV al.tlona WOfId wide.
Thill 1ge1 edilion II; oompIeIety """Md. lllvlng com­
prehan...... COVIIlfapot of Ihort medium and long 1'1......
5&0 p.g", 01 v'ta l a.peci. 01 wo.ld II tI . nlng.
' 16 .50. SK111W

COOKBOOKS

SPECIAL OFFER
Ch art of

UNITED STATES AKAT EUR
RADIO PRIVILEGES

by dan 04 UceAN. ellliHioa t ypl . .... fre­
q1le1K'J' {rom lllOUln 2: _ ten. iAd.cllJICFO'"
<ttaloa for tile new 30. 17. .... 12: _te.. baDdL
nt. 2:2 • 2:SlA. t _l_kor daan I. m, ftnt
ot It. k1D4 t o be bot1IlDfonaad_ aad d ........ ·
d ..e, 83.00 val..e, Oftl,. 8 1,815 wtth lbe par­
cheae 04 I 01" more book. (rom m e "dlo Book·
Ihor:. lSapfliea limit ed., onle.. a_,)
CH 300 S .9 15.

_._­----..

TIL CooKIlOOK- bV Oon Llncaal"r. Expl.lnl wh l l
TIL II , how II worll. , and how 10 uae II . Dlacu.... Pf,C·
tical appllc.tion., luch as a d igilal counl" . nd
dlaplay 'Vatem, evenl. COUnllllf. eleclfonlc atgpwatch.
dlglla l voltm. tar and. dllll.1 ta chom"lar.
S9.SO.· BK1063

CMOS COOKlooK- bJ Don Lanca.I". o.taH. tllot
applICation 01 CMOS, lhe low POWlllf logic '.mil)'
ault.ble lor moal appllCallon. presentl)' clominaled by
TIL Ractuired r..dlntl for _ry ""iou. dig ital ex ·
perl",.nl".l " 0.50.' B1<1011

TVT CooKlooK- bV Oon Lancaal"'- Ollcr/bll Ihe
uae of I at andafd 1"I"vi.lon reeerver ... mlcropro­
c"nor CRT termln. 1. Expl. lna .nd eeecrreee charlc·
I"f g"n"raUon, CursOf ccntrcr end Interflce Infofm. ·
lion In IV pice l, e" V·lo·und"f.tlnd L.nc..l" r elyle.
'II~ . BK1()6.(
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BEAM
ANTENNA
HAND_OaK

\

PRACTlCAl ANTENNAS FOR THE RADIO AIotATEU L---'::::::':= = = _ J
- A manul descfjblng how 10 -.quip. '*'" It.tlon wiltl
a ....lIable anlenn.. A I'll'" r.nge of ."Ienna loplcs,
.)'Stems, and aeeasaorlet .rll pl"OJ$CInted giving tiM!
....der torn" lood for Il'IOughl "nd practlc.l data lor carr
atrllCtlon. Designed to aid Ih" experl" nced ham end
novice aa 1'1,,11. OnlVBK1015 $9.95.'

VHF ANTENNA HAN DllooK- The new VHF Anle'lne
H.netl>OOk del.il. tllot 1IlotOry, de.ign, a.nd eontlrllCtion
of hundred. of dlffefenl VHF .nd UHF ."Iennu . . .a
pr.ctic.1 book written for the ._ace .mal"", whO
tak" Joy In building, no! hill of complex lormulu lor lhe
a.&Ign engl.-. Packed with fabuloua ."I...na protect.
,au can build. $5.95." BK1368

13 DIPOlE AND LONG·WlRE ANTENNAS_ bY Edw.rd
M. Noll WYOJ. Thll I' Illot l il'$l eol'-<:llOtI of virtuall)'
.....,. type of wlfa anlenna. uMd by arnel""". Includes
dl ......lIonl. eonl lgu.allonl, and "'tailed conllrvcllon
dala lor 13 dlff"ent .nl,nna typea. Ar.peodlces
c)n(;r/be the ConllfllCtlon 01 flOlae brfd(llla, I ne lunel'$,
and dat. on meaauflng ra.a<l.nt Ifaqu,ncV, velocllV
f.clor, anet I Wf. IS.SO.· BK1016
' ALL AIOUT CUBICAL QUAD ANTENNAS (2nd edl·
tlon)_IIKll I6_ Th, "CI. ll lc" on QU'd dlliin.
lheory. conltfUctlon, and operation. Naw 2nd adllron
conl.ln. Mlw lead .nd m.tchlng .y.t....1 .net new
dat. , ' S-I S-"
' IIEAIII ANTENNA HANDllooK (N_ 511I edition)-­
BK1191- Yagl bNm thlory,construction and operll ion.
InlOf'fl\lliOfl on wira beaInI, SWR curvea and malchlng
1)'S1ama. A umu. I" lor~ OXtQ. 15.95"
. VH F HANDBOOK FOR RADIO AMATEURS_ BK1196
_Contains ,nlOf'fl\ltion on FM lheory, operat ion and
equlpmenL VtiF .,,1_ desiogn and eonalfUCllon. ..t~
In.EME. . nd lhe newesl told-S late C'n:u'I• . 1e.1I!)·
• Tl1E RADIO AMATEUR ANTENNA HANDIOOIt ­
8Kll99-AII .boul Wif' Inl,n",.. bNm. , lu"",e.
~Iun.. COP. radi.I. , SWR and towers. CIMf .nd cam­pi"" Inlormation. $6,95 '
• SIMPLE. LOW.cOST WIRE ANTENNAS FOR RADIO
AMATEURS_ BK1 2OO_ AII new dala Ind eve<ythlng VOU
w. nll0 know abou t low·coat, multi·band anlenn",lnex·
penalve beams, " Invia lble" anlennas 10f ham. In
" lough" teeeneee, 1e.95·

---MICROCOMPUTER BOOKS FROM 73---

'Uw lhe ordef card in tn ia m.gazineor itemize VOUf ordef on a sepaf," pi_ol papef.nd mail to; 13 Radio Book.hoP ,
Pelltf'l)r)fOl.lllh NH030t5lI. Ba aufe to Include check Of detailed cfed il c.fd Inlormallon. No C.O.D. ordefl accepled. Allord~
add $l .SO lland hng flf.1 book. ' 1.00 Nch add itional book, $10.00 per book lorelgn a lnna1l. P1"U41 a llow .-e . .....IIOf
"""ivery. QuntlonS reg.rd lng yout 0t0er? P1e"e wrlle to Customer Serviee at II'M! abov'a ackl"'''· lPrIc" ....btId 10CF\ange
on booka not pu blis.heO bV 13 MagazIne.)
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• SOME OF THE l EST FROM KILOBAUDIMICROCOM­
PUTING- BK1311- A Collection 01the be$t art~l" IF\a1
hav" recenllv appeafed In Kilobaud! MICROCOMPUT·
INa. Included la mal.,..I.1 on Ille TRS«! and PET
. yalem., CP/M, lhe 8OllClI808SZfl( chlpa, l he ASR-33 I ...·
mlnal. Date base man.gem"nl, word procesalng, text
edllora."d IIIe struclUfes ar" covered 100. Progfammlng
lechnlqun and I\afdCOre F\ardwate oonalruclion prOj­
ecta for modems, high apeecI cuHlt" Intarlaoes and
TVTI _ also Included In thla large fof'mal, 200 Ill'"
page ednlon. ' 10..915'

• to COMPUTER GAM E$_BK1381_ Fony II"'- In all
In nine d lttlllllf1l calegor.... Games lor IIII'll" and amaI l
l)'St...... and flVIIlfI a aectlon on calculalor gamM. Many
...,.Iona 01 BASIC uMd and • wide vat1llty 01 ay8lerns
tllllfMIIlflIed. A mual lor Illot aerIOu. oompulW O&IM&­
man. , 7Ji15 '

.THE NEW HOllY COMPUTERS- BK13otO- fhi.
book tekn II from whefe " HOBBY COMPUTERS ARE
HEREl" leav$8 ott. wllh eh.apters on Large seal. lnlegr.
lion, how 10 choose. mlcfQPfocuaorchlp, a n IntfOdllC·
11011 10 progr. mmlng, low co.1 110 lor . comput"r, com·
pu lef arl thm llllc, checklnj memOf)' boarda. , •• nd
much.l..nlUch more! Don't m lIS Ihla Ifemendoua v.I ",,!
Only 14.115'

• UNDERSTANDING AND PROGRAMIII ING MICRO­
COMPUTE RS-8K1382-A nlublt add ition 10 your
computing IIbfaf)'. fhl. two-part l"xt 100100" th" be$t
a rtlc lll8 thai h.ve . ppe. red In 13 . nd Kilobaud
MICfocompul1ng magazlnea on Ih" llafdwar••nd toll·
W, ft aapeeta 01 micfocomr.::ling. Well·known . ulllora
Ind w"II..lruclufed t"xl he pa lhe lud.f get Invotved.
$10.115'

HOW TO BUILD A MlCftOCOMPUTEft_AND REALLY
UNDERSTAND IT- bJ Sam CrNaon. The ateetronlel
hobbyll;l whO W..,t l to build hll; own mIclOCOr'r'IpIt...
ay8lam now haS. PraelICaI " How-TO~ guldet : ,. Thlt
boo!< Is • combInallon lachnlcal matIf,>&I and prog<am­
mlng 0UIda lIIal """ Illot hobbytst 1I"9"bJ..lao ttwouch
the desiogn. cooelfUCllon. l"l lng. and debugging of.
complet" mlcrocompullllf ay8t..... Mut t fNdlng for
anyone desiring. lrue u"",",landlng of _ II tompulIIlf
.)'Slem., $9.915.' BK135.2

HOIIBY COMPUTERS ARE HEREUI you w. nllO come
up 10 apeed on how comPUtefi work-h.rdw.ra . nd
aoltwaf,,-t hl. la .n ,,~celltnt book. It Ilart. wllh lun·
d.mtlf!te la .nd " xpl.ln. llle Clfcult. and the baalcs 01
programming, .Iong wllh t coupl" of TVT cOntl",c UOn
proJecl., ASCii, Baudol, "IC. Thl. booI< hulllot hlgheal
recommendatlona at . IN ching . ld. ,", ,915." BK7322

FOR TOLL FREE ORDERING CALL 1-800-258-5473



LisT of
A.S. No. P~

61 RadtO "'m. teur CalibOOl<. rnc. 33
Rad IO PuohcSllonS... . . . . llg

381 Rad io SySlem, Tectmolog v, Inc, 1~

454 Rad iokil. . , ... ,. .... ... ", . . 6\1
397 Rad io World. . , .. , 156

Radios Unlimite<i!AEA , 24
62 Ramsey EleclrOAlCS 16\1.1 7..
418 Rolin Oi.t'ibutOfS. . . . . . , 2"
9!l S, G. Roscoe . 39
316 $ MP , ..... .. 151
65 $-F "'maleur RadIO SeMce. , .. 71
601 SemiC:QtlOuCtorsSurpius. 170. t71

73 Magazine
Books. ll0-113, 143, 144
Dealsn Ad. . • .• ..••.••. 110
..MOY""ll·· , t37
SUbscriptlQns 115. 15<1
Uni~ers lty Mlerotilms , , •. 155
Sherwood Enginaering " , 155

433 SkytllC, . . . .... .... 15<1
367 Siep Elec tron ics.,. . . 139
309 Spacecoas l Resea rch Corp , .. lll3
• SpeclrOfllcs. 10<: 71. 176
68 Speclrum CommunicaIlOfls. , •• . 61
436 Spect'um International. Inc.loo. 139
32 Stellmaker En,,,..prls.es. . _. 155
:)0 SHu . COoP.-. . . ..... . . . . . . . ,153
69 Surplus EleclfOl'\fCl COoP 156
316 Tele. communlCa'lQnS. Inc.

. __ .. . .. 47.601. 85
• Ten-t ee. Inc.. . .. . . . . . . . . . IJ!>
328 T s MlClOIronics 9
....9 The H. m Shack.. _ 152
57 TheTu nedAnte nns CO 67
76 t -ee Electronlcs, 3
88 TuliS ElllCllonic•........... , 60. 61

Unl. e rsal COm munic a tions. , 1<10
Van Gorde n Enginee, inll 43

1,81 Valor Ente rpri$8s. 136
311 VangV/ilr(I LabS 1~

90 vOCor1! ProdUCISCO 39
302 W-S Eng.neerlng, . . . . . . . . . . . . .. 73
79 W~ Produc's 156
• Wesse. PIlbl.shlngCo... •....•. , ' 38
29 Windw..d. IfIC 24
83 Vaesu Eleclron;ts CO eo. III

To receive lull mtorm auon Irom our advertisers
please complete me following pOstage·pa ld card .

It S. No. P~

21 Iscan Eng.neenng ,. 155
409 JDR Mic 'odeviceS 116. 117
25 JJT Di$1flbuIinO. . , . .. ' 155
38 Jemeco Elec t,o nic s . . ., 177

KB Mi c,oco mpullng. . 144
81 KDK D'sl'ibutlng , 19
..76 KDK Dislrlbuling , . . '. 116

KanlronOCs , . . . . . . . . . . . . . 150
Kenwood, • . .. ...•.. eo. IV. 7

.. liJcue CommuniCIIIQnS
Electronics _ 151

" 51 Lewis Construction CO.. . . 100
Live Vis Sllelhle. Inc... , ll!o

ot8O l NR CommunicatlQns , IJ!>
53 Luly "sIoe..les . . . . . 99
98 M & M ElectfOf'l le$ SlIM, 32
47 MFJ Enter""ses

..... .. . .... , 87.6\1. 71. 73. 75. 77. 86
418 MFJ Enterprises . " ,. 1~

1,8 MHZ Electro nic •. " 158-1 67
77 M·Sq ua rad Eng lneen ng , 150
56 Macaw Eloot'onlCs, , 1018
44 Ma c rolronlCS. Inc , .75
45 Madison EIecI'onICS Supply 151
46 Magg iore Elec tronIC$. 1010
139 Memphis "'male\ol' Elecl,onics ., 28
49 MICro Conlrol S98Cial"" n
51 MI(:r()IOg __ ...•. 79
313 Micfo Man. o . m. " t Svslems... 155
50 MlCfOCra ft COoP ,69, 156
52 Mod-Com Eleclronics 1018
:lO8 J. W MII1e< 0;.J8elllnduSI"es31. 33

Mirage Comm. Equ 'p ,. Inc 73
318 Nallonal Comm. Group 100. 139
412 Nemsl Eleclroo.cs . . . . , . . . . . ot6
327 Nordlund & Astoe lales , , ,99

Orllit Magaz ine , . . . . . . .. 131
P.C. Eleclro nic s . . . . . . . . . .. \00

• Palom.r Engl..-s . . . . . . . ..
olOol P. B. Radio Service . . . . . . . . 152
421 Phillips Tach Elec tronic s . . .. 153
300 ,",po CommuniCallQn•. . . .. . . . . I~
96 Pow-e< GaIn ,t,nten 33
~ ORO Englneer'ng, 138
901 O RZscan. loc.. , 49
60 QueSl Eleclronics.••. .. _ . _166
21 R.W.O.• loc. . . • . . . . . . . . . . . . . 1..9

....
•

ERTlSERS
RL Ot'a keCompany , 91
DXpedi liOflS Intern a lional 62

4~ E.G E., Inc.. , ... " .. . 142
80 Mlc rocompuling , ... , . . , . , 144
Elec tron ic Equipment Bank 145

441 ElflCtroo ic Hobby Inno. a t,ons, , 101
82 Eleclroolc RecyClers ot M..., 153
ol()(I Engineering Consul1ing. . , 1!>4

E.iekson CommunicatIQnS 62
gl ETCO EleclrontCS, '''9
85 F• • scan. Inc . . . . . . . . . .. . 138
"'39 Ben Franklin Elec tronlC$. 155
323 Fo.·Tango Corp 98
otB3 FfOf'lher Enlerprises, 136
101 G " K"'rm.teur Supply __.. 23
37 Gillaspie & sSOCi.tes 99

Gem Quad ProdUC1Slld 15
GIObII Elec tronic s . " .. , .. , 99

411 Gotna m ...ntenn•. .. . . . , .. , 156
Groys Enterprl....S, . . , .. " . . , ... 46

s HMRII. . . . . . . . . . . .. . . .. . 1501
86 101 & R Commu nicalio ns. , . . . . . 86
345 101 . 1 Communic a tions , 17
" 79 101.1Commun~tiOn•. . . . . . . . . . 136
31 H.I·Tron ,• . . . . . . . . . . . . . . . . . . . . 137

Ham Radio 0U,1e1. 3
33 Hamt.onics. "IV _ . _173
"60 HItlCl~TeI< 1501
18 HU1 ,ngs Antenr>a. 86
55 HM lh Comp;Iny. . . • . . • . . • •. , •• . 37
303 HM th Company 9
34 Henry Radio 55
n hlg.in Elect.ona. . . . • • . . . .. _. 96
316 Hy.o. in 0;•. ot Tele o Comm.

....... ........ . . . . , 4 1, 84. ~

320 Hoos ie r Eloot'onl cs , 9!l
Hust le,. Inc .. . . .. . . .. . .. .. 43

47" IIX Equipment .. . . . . . . .. . .. 49
ICOM CO. 11. 29
iRl.... .. .. .. . . .. 15

78 hldependenl Cryst.1 Supply CO.. 153
6 Indy rm.leurSUpply l55
J!> Inlo-Tach 62
.us Insl...1 Soltw ..

Dealers 103
"'ma leur Radio Progr.....
........ . . •...•.•. 10:2. lOll. 109

R $. No.....

•
•

2 AE.AJAcharoced Elect ron ic Applic"
lionl . . . . 23

329 AR Technical Product • . • • • " __ ,. B3
448 Ad.ane,," Co mm unic a lions Inte,-

nalional, ., 37
4Q6 Alaska ',"crowa." labs ,17
20 All Electronics , .. _.39
<l82 AlulT\lI Tow"," . •.••. .•.... • ..• 136

AlT\lIteur Electronic Supply .•. , 63
5 Ama teu,-Wl1oIesaJe Ele(:t'Qrucl.. 2'5
331 Am.lleu.-w-sa .... EleCt.onocs. . • 5
:),J( Amtdon A$SOCoates. . . •. as
1 AmerlUn Oystilll Supply 1S3
97 Alolp·le!,... _... _ ..•. , •...... 153

AnI....... Bani<. . . . . . . ,. ' .7
Al lIOCi. , ed Radio 146
Aut"" ReMatCh ..•.. , 147

ol69 BG Ca,I Electron ic•. . . . . . . . . . . . 100
11 Barker &. Williamson, .. , , '.9
30!> Barry Electronics, , , .. , .. 59
26 Bash Educational Se lcea. .. _ 508
440 Re. B/I$$<IU Elec t'onlcs , Inc.73. 152
420 Benj. mln M,cllael loduSI"eS. .. 147
• BfO tt 's Two-Way RadlOl,t,E,t" . . 1~

12 Bullel Elec tronics . . . . . . . . . . . . 156
Butle<nul Elec tronics . . . .31
C & ,t,Aot-t!l/"'EJ. . •. • 69

321 CfIr1,hecl h. t""",,llCoIVl , 1501
Il9 Clut1"..tree Modu... Consoies. . 146

CoOe OuICk.. _. ". .. . •. 1501
59 CQmmsolt 101
28 Communiahons Cente<. "IE 172
382 Communicstion Concepls. lroc.. 141>
377 Communicsllons Electronics, .. 157
462 Communicatioos Elec tronic

Speclall ies, .. , . . , 151
15 Communications Speclal lsls. 10. 11
444 COmputer Plus . . . 1501

Crown M,c ro Produc ts, 71, 152
70 o..!)iC Communoca tions, , 51
:)07 Debco Electronics, 138

DenlCk Electronic!l/"'EA ..•.... 150
Oesklop Comput,ng , ..1

477 OFO Systems.. _ 119
OGM Elect.onocs.lfIC.. .. .. 1"2
Dlgil" ReseatCl'l P. " s . . . .. 115

ol3 ONE. lroc...............••.••.. 138
425 Doppler Syslam5. . . . ... 1501

RS. No.
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To order, complete the lollowing costece-ce.o card, or Itemize your o rder including
detailed credit card intormat.on or check and mail to
73 MaqazinelM ail Order Dept/Peterborough NH 03458
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""0'4 13 OOPOl.E ll.ONG Wllll( ...n ....u...

13 llACf< ISSUE I 300
13 llACf< ISSUES_<!S 0UI'l CHOICI: I ' Z00
1] !lACK1$$Uf.$_' YOUR CHQIC( I $ rs
13 !lACK ISSUE$_'O YOUR CtiOOCt

J " 00
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, K'HII ALL AaouT CuBICAL OU.O . ..n ....As...

SEA'" A..TE .... A .....0ll00K I .ee.

SE"'''O T"E 00.... I • ee.
C>f.LLEOKiE 01' 110 I . ..

CIoOOOSCOOo<IIOOK 1 ' 0 10
OCIOE TAP'l_'_ I • ee.
OCIOE 1"-P'l-l> _ _ I • ee.
OCIOETAP'l _'" .
OCIOETAP'l_20 . .

COOE TAP'l_21. w_ _ .
COl)( 1"-I'I'IIA". FOUI'l ' 8OVEJ J,. II!I

T" ECO'HESTCOOo<IIOOK J '.II!I
OOOOlo'svTE RG. ..ES 1 1.11!1
GENERAl l lCENS E STu o yaUIOE. I I II!I
Gl.NT BOOKOF . ....lEUR R~OlO

ANTE.....S 1 ' 2 ~

• GUIO( TO 14 '" RAOIO I' ~

ttOEIey COOO ......TERS .AE " ERE.. ••~

IfOW TO IlUILO ' ...tCROCOMP\JTER I
IlEAU~ u NO(OlSTANO IT I II"

""20' IfOW TO OE'E NOYOOJ!lSEl' _'NIT
l'lA(lAIl I ...

C.t.1OV • ,,- .~. c . ,.I09 • ,,- .~.

M_ ICOPA",PCOOK.aoo< _. 1 ' 2 " FOR RAOIO ....~TEURI ...
M'~ ' ''1'ERFERENCf ....Notl(lOO. ... ...1311 touE Of" T.. E BEST F_ KII.oeAUO
"'13' 2 " AGICOf" ... "' ....llOO ... $10"
M~ "''''1'EIl ....NO!lOOK Of" " A" RAOtOCtR "'1]11 IlQOoOE 01' '''E lIE.ST $ I ."

CUITS.__ ...... I III!I "' 1~' lIB 1..e " 'SUNOE RSTOOO o,I()O( I 5.!>O
SK1:1"O T"E NEW _S. C:O..PUTEIlS...... I 'II!I W~ SSTV t .PE I 511!1
BK1:la3 THE NEW WEA1..£R S.1'ELLI1'E 00'01' SlIJoyau'OE _AOY Cl~SS I III!I

"AN o BOOK , ... ~.- STUOY au'OE_ EXTR. Cl.SS . 1 5.95
CT1:lOO NO. 'CE1"EORY TAPES ....... 1 ' 5.95 001351 STuDY GlJ' D<:- NO~lCE CLASS I '.95
Mll ' O OW" ER REP.,R~ R.OIO EOuI P" E.. T M 11110 T..E TE" ...ETERF.. .....oROOK ...

I 1.l11l ~,~ TEST EOU,PuB Y' - (;OMPONENT..- POWER SUPPL......08OOK.._ I ll." TESTERS ...
SK>Oll PRAcTICAL . "TE" N'" FOR T"E RAOIO m_ TEST EOUIPUe 1/2_AUOOO TESTERS

"'ATE""" .. .._- ... ...
..."1Il T"E .......CTICAL ..A"a.:lOK 06 F.. LBlJa ' TlIT lOUIPUBY3_ ....OIOEOUtP $ ' II!I

Ill(P'lA1'E1tS ... ~,- TlIT EOUIPue ••_ It TUT EQ •••
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WHAT WILL YOUR NEW

RIG BE LIKE?
Read 73 and Find Out

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

When sideband got started, it was moved along by the many pioneering articles in 73. In the 60s
it was solid state, w ith several times as many articles on the subject than in all the other magazines
combined . W hen repeate rs and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all othe r ham magazines combined .. . and you
can see what changes that brought to hamming. Now we're looking at exciting developments
such as na rrow band sideband for repeaters .. . w hich might give us six times as many repeaters
in our present bands. We're looking at automatic identification systems which may make it possi­
ble for us to read out the call letters of any sta tion tuned in ... and even the development of se lf­
tuning receivers.

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

32286

Without the endless fille rs on station activities and club news, 73 is able to
publish far more information . . . valuable information .. . on hamming and
ham equipment.

You may or may not be a pioneer, but you certainly will want to keep up
with what is happening and what the new rigs are going to be like . And, frank­
ly, your support of 73 is needed to keep this type of infor mation coming.

Canadian $27/l year only. US funds, Foreign $35/l year only. US funds
Peose allow 4 to 6 weeks for delivery

73 Magazine ePO Box 931 eFarmingdale, NY 11737

)1@@g bill me for 1year of 73 Magazine at $25,00

City State' Zip. ~

Address _

Name. _

~---------------------------
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EPROMS ,." .... January Specials 6502

"" "' .. Cln.) ." ' 5O 32168 KHZ '" esea ."1 0 MHZ .",,'" 1024.8 '''SOn.} ,,, 2.75 1.1\0132 •." Z-SOA·CPU 6.00 ""'. 12 9!'>
m. 1024. 8 (5V) C4SOnS) ." ." "'" ."
TMm16 ""' .. C5V) '''!SOn.) ." ,." ,. '" Z-8QA·PIO 6.00 .... ."2 .0971S2 '"2716 ""'.. (!'IV) C" SOn.) '50 ." US16 '" 8214 2.95 '5O' ."
2716-1 ""'.. (5V)Cm n.) '00 .5O .". ",TMS2'716 ""'.. '''SOn.) ." ." 32168 '" 8216 1.50 "" ."rvsesaa .... .. (5V) (4SOn.) 12.95 11 .ll!'> 3519S/o5 '" "" l H I5

"" .... .. (5V) {.SOn.) (2OOn.) CALL •• '" 6800 4.95 "" 1' .85".. 8192 .8 (S¥) (4SOnl) CA LL
,. '" 6810 3.95,.... ' "DYNAMIC RAMS 100 pet 5 185 '" TMS 40l44·20 Z8057143 '"4027 .... " (l50n.) ' .SO ' .00 8.5536 3.95 4096 X 1 low power 200ns RAMS

411&-120 18.36<' . 1 (,20n.) 8129.95 CA LL 80 3.95 ZSO·CPU ."
4"8·150 16,384 . 1 (ISOn.) 8118.95 '" 10.0 3.95 By h _n Inll.um"nle . nOl equival en t par! Z80A ·CPU '.00
«116-200 16.364. 1 (2000') 8115.95 '80 1• .31818 3.95 number made b ~ another manu facl ure. as 280·Pl0 .SO
4116-300 16,36<'. 1 {300n s) 8/ 14.95 1.75 18.0 3.95 lold by olhe', ; 280",Pl0 ' .00
".. 64,536. 1 (2000') CALL 18.432 '" Z&O-CTC 5.95

STATIC RAMS " o ' " 4.49 each 125.00/32 pes.
Z80A·CTC 8.65

100 pe t 22.11a. '" Z&O-OAR T 15.2!>

2101 "' .. WiOnal '" , eo 32 ,0 '" Speo;la la and Ja n...ry 31 , 1182 Z8ClA·OART 18,75
Z&O-OMA 17,50

2102·1 1024 • I i450nat .. ee P...... . .. Ia " Ja n...ry Speo;ltl,"
Z8C1A·OMA 275021LOH 1024 • I (LF'l 145C1nal '" 1.15 .""'" «darinll Zlll).S I01O ""21LOZ·2 1024 • I iLPl (25CIn'1 1.69 '" MISC. Z9ClA·51 010 ""2111 "' .. 1450n'l ,.. 2.49 Zlll).51C)1 ""2112 "'.. I~') ass ' "

AYS.2376 12,50
211 4 1024. 4 145C1n' 1 8116.% '" "COl 13,95 Z80A51C)1 ""211 4L·2 IOZ4. 4 (LPl l2OOnal 8119% '" ''''''' ." Zlll).510i2 23."
211 4L·3 1024. 4 (LPI (3llOns) 8118.% '"

,m '" Z81)A·510i2 ""211 4L-4 1024. 4 (LPl I45C1n' 1 8111.% 2.10 .... .00 Z80-510/09 11%
2147 ...... "•.", ." CALL " C" 2< '" Z9ClA·51!)'9 ""TMS«l44-4 .... " 145C1n'1 3.49 '" """" . 5O
TMS«l44·3 .... " _., ,.. 3.75 '''' '5O 18%
TMs.wt.44-2 ....., (LF'! aoon,) 449 ." ".. ." 11%
TI,II I,II2016 ""'.. (2OOn.}(15Ont) CALL 7107 12% 17 es
HM6116 ""'.. (2OOn,) (ISOns)tl~) CAll 1&411 '"ecae '"LP • LOW POWER ,,- ,....... 'SO

74LSOO SERIES DISC CON- "COO as 14C374 275 .." " .... ,..
14LSI66 a.ec 14LS293 '" TROLLERS " CO2 as 74C9C11 eo -oec " .... '",,<-SOO es 14LS85 1.15 14LS I68 1.15 14 LS295 '''' "CO< as 74C9C12 as "'-', " 14409 12 %

14 LSClI es 14LS86 .. 74L;:; I69 1,15 14LS298 '" 111 1 2495 "COlI as 14C9C13 es .." 1.15 IU10 12,95
14 LSCl2 es 14LS9CI es 14L5110 1.15 14LS324 1.15 1191 "" 14C l0 " """" 10.% .." ae 144 11 11 95
14LS03 ee 14LS9 1 .. 14LS113 .80 14LS352 ' " 11113 44,95 14C 14 ' .SO " C006 se 4024 ." lU12 12 95
74LSC14 " 74LS92 ro 14LS 114 " 14 LS353 '" 1791 "" 14C20 " 74C9C17 ' 00 4025 ae 14419 ."14LS05 ae 14LS93 es 14L5175 ss 1415363 1.35

UARTS
14C30 as » csoe '00 .." 1,65 .502 ss

14LS08 se 74LS95 " 14L51 8 1 2 15 14 LS36-4 1.95 74C32 SO zacscs 2.15 4021 " ' 503 es
14L51 0 " 14 L596 ss 14LS 189 ... 14LS365 se 14C42 1.15 14C910 9,95 4028 80 eoe '"14LS 11 as 14LS101 .. 14L519C1 ' .00 14L5J66 .. AY3·10 U ." 74C48 2,10 14C91 1 10.00 .." ss 4510 ..
14LS1 2 as 14 LS1 09 .. 14LS 191 ' .00 14LS361 ro AY5-1013 ' " 74C13 ee 14C\l12 1000 4030 " 4511 ss
14L51 3 " 14L5112 " 14LS 192 es 74L5J68 ro TRI602 ." 14C74 es 14C9 14 1,95 ..,. '" 4512 ss
14LS I4 '00 14LS1 1 ~ " 74L5193 es 74LS373 " .MU 0 2 '" 74C16 80 74C915 '00 .." es 4514 '"14L5 15 ae 74LS l 14 SO 14LSl 94 ' 00 74LS374 1,75 """ '" 14C918 2.15 .... se 4515 '"14LS20 " 14LS I22 " 14LS l95 " 14LS371 145 INTERFACE vaces '" ""'" 17,% ..., '" 4516 '"74LS2 1 as 14LSI23 se 74L5196 es 14 LS3 78 1.18 "CO; se 14C921 15 es ..., ." 4518 '"74LS22 es 74LS I24 z... 14LS191 ee 14LS379 ' " "" ,.. ,,"" .5O 14C922 ,,, ...a es 4519 '"14LS26 as 74LSI25 .se 14LS221 '" 14LS385 ' ''' "" ,.. "COl 1.15 '"'''' ,,, .... " . ". '"14L$21 ." 14LSI26 es 14LS240 .. "CS380 ee "" .. "CO> 1.15 14C925 675 .... se "" '",,,... as 14LSI32 ." 14L$24! " 14LS390 ,., ".. .. """ 1.15 74C926 '" ..., ss . ". '"14LSJO " 14LSI36 se 14LS242 ,eo "CS303 ''''

8T9 7 .. 14C l07 '00 14C921 '" .... "
.,,,

'""'." " 14LS131 " 14L$243 r es "CS395 '" erse " 14CI5l) '" 14C928 '" "'" se "" '""..." es 14LSI38 " 14L$2U " vusses U • 0 1,1I8131 ,." 14C151 '" "em 1995 ..., " "" "14LS31 ee 14LSl39 " 14L$245 ,., 14L$424 '" oseee '" 14CI54 '" rscsoo "" "" " "" '"14LS38 " 14LSI 45 '" 14LS241 " 14l.SUl " CLOCK
14C151 u, ..., as "'" '" "" '"14LS40 " 14LSI 41 ,.. 14LS248 '" 14L$49C1 '" 14CI60 ' 00 ..., as .... "

.,,, '"14LS42 " 14LSI48 ,,, 14LS249 " »cseee ,.. CIRCUITS 14CI61 ' .00 "'" zs .... .. .,., ".14LS41 " 14LS151 " 14LS251 ,.,
"CS660 ,.. 14CI62 '00 .... " .... " •see se

14LS4a " 14LS1!>3 " tusesa es 14LS61O '" """" '" 16C163 '00 ...r zs ..ro as eee se
14LS49 ts 14LSI 54 '" 14LS251 ee 14LS614 ." MM5315 '" 14CI64 '00 -ooe es .." '" "" '"14L55! " 14LSl55 1.15 "CS268 es """'" 3>. MSM5832 1 45 14CI65 '00 ."" ., .." '" '582 '""..... " 14LSl56 ss 14LS259 '" ""'" ,.'" "" '50 14C113 '00 .." ., ..n '" .... "14LS55 " 14LSI51 " 14LS260 " ""'" ,.. ,,'" 15% 14C 174 '" .." " .." '"

.,,,
"""'" '" 14LSI58 ." """" " 14LS685 ,... 14C115 '" 4012 " .." " <I" 12 %

14LS13 .. 14LSl60 ., 14LS213 '" "...... ,..
CONVERTERS

14Cl92 '" .." .. .." '" 4124 '50
14LS14 .. 14LS161 " 14L$215 '" 14LS689 ,.. 14C193 '" .... " ..., '" eo"" "74LS15 SO 14LS 162 " 14LS219 " 81 LSllS 1.69 14CI95 '" .." " ."" '" 8OC06 "14L:l16 .. 14LSI63 " 14LS2IIO ,.. 8 1LS96 169 MC1Mlll L8 14C200 5.15 40 16 " .... " """ "14LS78 50 14LS l 64 " 14LS283 '00 81 L$91 169 OAC-D800 74C221 '" 40 11 1.15 .... " 8OC" "14LS83 " 14L$1 65 " 14LS29CI '" 81LS98 1.69 .~ 14C313 2.15 40 18 " .." " 8OC08 ' "
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REVIEW

Plus and Minus Poi nts

With a growing trend towards
higher power for two-meter
transceivers, the 2025A holds it
own with a choice of two power
levels, either one of which can
be set between 3 and 25 Watts.
If you need still more power,
then consider an amplifier; you
also get the added advantage of
a receiver preamplifier that way.
Unlike most of the other new FM
rigs appearing on the market,
KDK reta ins the traditional o'Ar­
eonva! meter movement for the
power-out and signal-strength
measuring chores. I can 't knock
the newfangled LED bar
displays without try ing them,
but I do know that the old­
fash ioned meter makes the
radi o look more " professional."

Among the bells and whistles
that you won 't find on the 202SA
is a priority channel. Nor is there
a provision for up/down scan­
ning via switches on the rnfcro.
phone. For me, the tack of these
features had no effect on my
operating style.

Perhaps the biggest draw­
back of this easy-to-use radio is
the close proximity of the vol­
ume/squelch, mode, and memo­
ry-salect knobs. They are all the
same size and easily confused if
you don't glance down at the rig.

On an overall basi s, I give the
FM·2025A high marks. It
represents a substantial step
forward in ease of operation.

cuil ry is on two boards, with the
digital·based control circuitry
on one and the rf blocks on the
other. The lack of Interconnect­
ing wiring harnesses and ca­
bling leads me to believe that
the 2025A will easily withstand a
harsh mobile environment.

The back panel includes a
jack for an external speaker (and
once you have tried this you will
never settle for a built-in speaker
again), antenna and power con­
nectors plus an accessory con­
nec tor that includes micro­
ph one input, aud io output ,
transmit-receive switching, and
connect ion to the 13''1011 dc
power supply.

Moving back inside, I noticed
that all of the frequency genera­
tion and most of the audio ctr­
cuit ry was centered around ln­
tegrated components. The rl
secti on sti li utilizes a fair
number o f discrete serntconouc­
tors , bu t the cnrp -baseo
technology is rapidly closing the
gap.

starts scanning again. If you
want to lock the rig on frequen­
cy, just flip the scan control to
the HOLD position .

The same options are even­
able in the band-scan mode. The
scanning starts with the Ire­
quency stored in memory AS
and proceeds upward to a limit
determined by the contents o f
B5. But you can 't fool the rig ; if
the B5 frequency is lower than
the A5 selection , there will be no
scanning.

The nice thing about the
KDK's band scann ing is its zero
detector. This ensures that
receiver scanning stops only on
the center of a signal. The only
difficulty I encountered came
when I tried to scan near 144.000
MHz. An internal spur caused a
fa lse locking there.

One useful 202SA extra is a
built-in tone switch . An internal
switch allows you to select be­
tween a continuous tone or a
half-second tone burst. There is
no need to run out and buy a
new encoder if your favorite
machine goes private. There is
easy access 10 adjustments for
the tone generator's frequency
and output level.

Procedures li ke this are ex­
plained well in the instruction
manual. Unlike many manuals
that accompany new gear, the
KDK book is written with the
assumption that the reader has
some intell igence; it presents
more than just an idiot 's guide
to installation. You'll even find
four pages of technical and ad­
justment informat ion plus a
larger-than-usua l schemati c
diagram.

The KDK's construct ion is
nothing short of rugged. The
vast majority of the rig 's err-

The KDK VHF FM·2025A transceiver.

Scanning

The FM -2025A offers two
modes of scanning. You can
search the ten memories for an
open frequency or for a frequen­
cy in use. When the channel
changes status, the receiver

If you are like me, most o f
your two-meter operat ing i s
done on a few local repeaters
with occas ional forays to other
machines if you're traveling .
Perhaps the easiest way to use
the KDK is to program your
f avorite mach ines into the
memories. There are two sets of
memory, five channe ls each.
You can use the channels in­
dependently or in a duplex mode
where you receive on the " A"
channel and transmit on the " B"
selection. Since' frequent on ly a
few repeaters, I f ind myself us­
ing the duplex mode. That way , I
don't have to worry about
sw it ch ing the repea ter o ff­
set selection when I change
frequencie s.

If you use more than five
channels on a regular basis,
then you may want to make full
use of the ten memories by
employing the offset switch for
everything but the repeaters
wilh oddball splits. The FM·
2025A includes a ni cad battery
that provides internal backup
for the memory when the radio
is switched all. The infinitesi­
mal sz.n ano-ampere curre nt
dra in all ow s the battery 10 last
for as long as one year between
charges.

Diode Matrix Programming

Like many o f it s modern day
Counterparts, the 2025A utilizes
microprocessor control. In what
seems like a step into the past ,
KDK has chosen to use a binary­
coded-decimal d iode (BCD) ar­
ray to act as a program for the
comput er . Sh ad es o f t he
venerable learn IC-22S. Or is it ?
Twenty-five diodes are used to
program such functions as the
low-frequency band edge, high­
frequency band edge, transmit
high-frequency band edge, a
choice of 5-kHz or 12.5-kHz
steps, the standard repeater ot f-
set, and band-scan step size.
The unit comes factory pro­
grammed in a manner that will
appeal to the vast majority of
North American users. However,
if you move overseas or have a
need to operate outside of the
US amateur allocation , it' s a
stra ightforward task t o
reprogram the KDK to meet your
new needs.
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The FM·2025A is the latest in
a series of two-meter mobil e rig s
t ha t ar e manufactured by
Kyokuto oensn t Company and
imported into the United States
under the KDK name. The 2025
represents a rather substantial
departure from the earlier
models , wh ich includ ed the
2015R, a great rig once you
modified it. The stall at KDK has
learned its lesson we ll; the FM­
2025A offers many o f th e
features that tooav's ham ex­
pects yet it remains simple and
straightforward to operate.

KDK FM·2025A TWO·METER
FM TRANSCEIVER

When you think about two­
meier transceivers, what brand
names come to mind first?
Chances are, you'll name one of
the big " fu ll l ine" imported
labels . There is nothing wrong
with th is except thaI you may be
overlooking some o f the other
guys. What about firms like
Azden and KDK? Both concen­
trate on selling a specif ic but
high-quality line o f radios. Unt il
recently, I dismissed firms like
these as "also-tan s." Then I had
a chance to review KDK's new
FM·2Q25A two-meter FM trans­
ceiver. Now I'm a firm believer.



INTERFERENCE HANDBOOK

or to send a quick message
without sending the data in the
transmit buffer. After TXF, more
data can be entered into the
t ransm it buffer, it desi red.

Di sk-based com mands in­
clude opening and c losing disk
files tor either read or write,
displaying d irect ories, deleti ng
tiles, exch an ging f il es. and
swapping d isks in drives 1 and 2.

The AT-89 system has per­
fo rmed ....ery we ll for more than a
year o f operat ion on both the HF
and VHF bands. The system
was des igned to support Navy
MARS message traffic as well
as amateur traffic. and ha s now
replaced all mechan i ca l
tel etype equipment at Navy
MARS stations NNNQAFl and
NNNQZVW. No system prob·
terns o r failures have yet been
encountered at either station.

The system includes cern­
plete operational cccumenta­
tion and directions for interfac­
ing the co mputer 10 a te rmina l
unit . The system has been sue­
cesstcuv intertaced with a HAL
ST-6, commerci al and ncme­
brew Flesher TU-170s, and th e
iRL·SOO. The iRL-SOO inte rl ace
wa s the easiest to accomplish
since it already had inputs and
outputs to d irectly inte rface to
the computer at RS·232 voltage
levels.

Each RT·89 system is per­
sonally generated fo r each pur­
chaser to include the station
callsign. This call sign is per­
manently displayed on the split­
screen bar during system opere­
non and is used in generating
the CW identi fication. Minimum
hardware req uirements are an
H8 (with an H19 termroen cr H89
computer, a single disk dri....e,
and 48K memory. HDOS is a lso
required to operate the system.
The pac kage consists of th e pre.
g rams on a 5 V. " d iskette and an
inst ruction manual. The cost is
$39.95. For further informat ion,
contact DFD Sys tems, 4805 N.
107th Street, Omaha Nf 68134.
Reader Serv ice number 477.

Dick Jugel KIDG
8014 Taylor Circle

Omaha NE

may be set from 1 to 80 cbarac­
tere. and facili tates backspac­
ing o....er ent ry error s and correc t­
ing th em before transmission.
There are act ually two cu rsors
displayed on the screen : a
ltashing underline cu rsor which
indicates where the word cor­
rection buller starts. and a
destruct ive b lock cursor in­
d icat ing the ned location that
w ill be occupied by keyed input .
In addition, th e system can be Perf ormance
directed to automatica lly " wrap
around" when the end of a line is
reached and no carriage return
is keyed. In th is event. the
system will automatica lly mo....e
th e last word keyed to th e next
line, if it is incomplete, and issue
the carriage return itself.

An unu sua l and ....ery en­
joyable feature pro.... id es the
ability to process RTTY pictures.
The system may be placed in the
PIX mode. and overlining w ill be
allowed on input and output
fi les and the printer. In addit ion,
three o t t-nne programs are in­
cluded with the package that
will allow one to ed it PIX files
w ith the standard HDOS text
editor, and automatically cern­
press and expand those PIX
files to conserve disk space. PIX
files rece ived over the air are ac­
tually com pressed before they
are wr itten to d isk, and com­
pressed PIX files on disk that
are read for transmission are
automat ically expanded by th e
system at transmit t ime!

In addition to the unlimited
di sk file capability, there are
th ree temporary erncre-une buf­
fers th at can be loaded and read
out using the three colored tunc­
uon keys on the H89/Ht 9
keyboard. These are handy for
ho lding calls of current stations
in aso or repetit ive contest m­
fo rmation. Oth er function keys
can be used to insert the cu rrent
date and/or t ime in the transmit
buffer. (The t ime of day is arso
always maintai ned on the sent­
screen bar.]

In operat ion, the TX or TXF
commands will put the system
in tr a ns m it mod e, a nd a
CONTROl ·C will terminate the
t ransm it mode. Data can be
entered into the transmit buffer
while in recerve mode, and that
data will be transmitted the next
lime TX (t ransm it ) mode Is
entered. TXF (transmit tast), on
th e other hand. will not send th e Whether the aronebet-ecuc
data in the transmit buffer, but nomenclature is TVI, RFI, or
w ill only send data keyed from EMI. interference is a constant
the keyboard . TXF, therefore, is threat to the radio amateur, lurk·
used to answer a quick quest ion ing in the shadows, waiting to
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In addit ion. a CWIO shi ft cont rol
and t ransm itter on/off co nt rol
are avauatne from the computer .

An automatic disk log is main­
tained each t ime the transmitter
is keyed . and manual entries
may also be inserted on the log
at any time with the N = corn­
mand. The time o f day i s
automati cally reco rded wit h
each log entry. so the system
log can al so be used as the eta­
uon log if desired!

System line width can be
varied from 20 to 80 characters
since th e H89/H19 termina l has
a full 80K25 nne display. The
screen is spli t into four tu nc­
trona! areas: a recei ....e window, a
transmit and co mmand window,
a sent-screen and states-ens­
play bar, and a " t imes square"
mo.... ing·marquee format on the
25t h li ne tha t di spl ays t he
transmilled data as it is act ually
transmitted. This latter feat ure
is usefu l when the transmit buf­
fer has been preloaded or a disk
file is being transm itted. since
the transmit window d isplayed
the butter contents as the trans­
mit butler was loaded. and the
25th line actually displays the
butler data as it is being sent.
Therefore. the operator always
" sees" wh at is being transmit ­
ted over the air at any given
time. The sizes o f the receive
and tran smttrcomrnano wtn .
dows are dynamica lly variable
and may be changed at any time
during system operat ion. In fa ct ,
any co mmands may be issued
at any t ime (except during
transm it), so there is never a
need to stop th e program to reo
set any parameters as there is
on some other systems.

The system may be d irected
to ignore carri age returns in the
recerve window, thus " packing"
a maximum amount ot data on
the screen. The carri age ret urns
are not ignored. however, on the
prin ter or diSk files. so the actual
format of the recet....ed data is
not lost (you can wr ite on the
printer, read and wr ite on disk,
and recet....e and transmit all at
once, in real time, due to the
Interrupt-e r!....en I/O st ruct ure).

Any number of fi les can be
written to or read from disk at
any time. and the printer may be
turned on and off at will , rn ­
dependently for received and
transmitted data!

A .... a ri ab le- len g t h "word ­
co rrection buller" is pro.... ided to
allow co rrecting of keyed input
data prior to its release to th e
system. The length of this buffer

Tim Daniel N8RK
73 Magazine Staff

While it doesn't resemble th e
mis s ion -c o nt rol -panel l ook
prevalent on a lot o f new rigs, it
is a sophisticated, feature-laden
rad io . It should be especially
popula r w ith amateurs wh o
want a radio they can tinker
with. The 2025A certainly proves
th at KDK is more th an just the
" other guys" when it comes to
building radios.

In late 1981, the FM·2025A
was priced e t $299. For more in­
form at ion , con tac t K DK
Distributing co., 6 17 Sou th
Ga l/at in Road. Madison TN
3 71 15. Reader service number
476.

DFD SYSTEM S
RT·89 RTTY SYSTEM

Th e OFO Syst ems RT·89
package is a disk-based RTTY
system for HeathlZenith H89
and H8IH19 computer systems.
It runs under the Heat h Disk
Operating System (HDOS), pre.
viding unmatched features and
tlexibility for the serious RTTY
enthusiast . Th e sys tem is
designed to operate on a single­
drive, 48K machine with plenty
o f space left over for disk
read/wr ite files and memory but­
fer spa ce . All in put/ou tput
operations are buffered and
interrupt d riven , allow ing true
full duplex (eenc-wnue-recetvej
operation and real-t ime disk file
read/write capabili t ies without
loss of dat a.

There are 66 co mmands lm­
p lemented to con figure the
syst em and control program op­
eration. In addition. a special
fi le, " RTTYINIT.TTY" , is aut o­
matically read at program start­
up time to establish the init ial
system environment . This file
can be individually tailored by
the user to automatically boot
the system in any desired con­
figurat ion.

RT-89 will operate at speeds
of 50, 66, 75, and 100 wpm in the
Baudot mode, or at any stan­
dard ASCII baud rate from 110to
19,200. Automatic synchronous
id le (d idd le) may be selected at
any of these speeds in either
mode, and an automatic down'
shift-on-space (OSOS) feature is
selectable in the Baudot mode.
All CW iden t i fic a t i o n i s
automatic, inc luding an 10 at
nine-min ute inte r....als during any
s in gl e tr a n sm is s io n . Th is
feature can be d isabled with a
keyboard command if desired.



turn doc ile neighbor s into a
horde of angry enemies. Even
though the war against interfer­
ence has just begun, there is
hope for the ham-rad io army.
Radio Publicat ions' new book,
Interference Handbook, is des­
tined to become a bible for the
tacucs-mmoec foot soldier. The
author of Interference Hand­
bOOK knows what he is talking
about; William Nelson WA6FQG
is the vete ran of sixteen years of
trench warfare as an RFI in­
vestigator for Southern cauter­
nia Edison Company.

RFI has plagued us ever since
Marcon i made his lirst transmis­
sions nearly a century ago.
While modern-day legislators
and manufacturers grapple over

a long·term so lution, the prob­
lem gets worse and the poor
rad io amateur is caught in the
middle. The approach that in­
terfe rence HandbooK takes is
best summarized by the quote:
" The purpose 01 th is handbook
is to outline the many sources of
interference; expla in how to
eli minate or reduce them; and
tell you how to protect yoursel f
against RFI. The cau ses and
cures of RFI are discussed in
nontechnica l language that is
easy to read and understand."

The topics d iscussed range
from interference caused by
home appliances and the RFI
emitted by power lines to the
misunderstood rol e that hams
and CBers play in causing and

solving interference prob lems.
Along the way, the author g ives
case hi stories based on hi s
years as an investigator.

Tips for locating interference
with inexpensive gear are ac­
companied by descriptions o f
commerc ia l and homemade
cures. The contents will be of ln­
terest to anyone who deals with
electronics. This could include
the members o f a radio club tn­
terference committee or a music
lover who is plagued with auto­
mobile ignition noise. The book
is rounded out with a listing o f
addresses for ga ining help from
manufacturers.

Interference can work both
ways as evidenced by recent ex­
periences at the 73 MagaZine

ham shack. Several months ago,
a pulsating noise of unknown
origin kept us bewildered (and
off the air) for several weeks.
More recent ly, a neighbor has
complained about TVI that may
be the result of our stat ion. In
both of these cases, a volume
like the 247,page In terlerence
Handbook would have helped to
reduce the mystery and ag­
gravation for everyone involved.

A paperback edition of tn­
t e r f e ren c e Handbook is
available from the publisher,
Radio Publications, Box 149,
Wilton CT 06897, or 73's Radio
BOOKShop, Peterborough NH
03458.

TIm Daniel N8R K
73 MagaZine Stall

LETTERS

Thank you for your time. I ju st
wanted to tell you how great
your magazin e is, Keep up the
good work!

Eric lassiter KA4KEG
Danville VA

SERA Journal. We enjoy your
magazine the best . The $25 is
well worth it. I find many inter­
esting arti cles in your magazine.
In OST, Ham Radio, and CO I
rarely lind a really good art ic le.
Many times the advertisements
are Ihe best things in OST! I
can' t say OST is a bad maqa­
zlne-e- tt has many important ref·
erences. The other magazine
Oournall, CVRA,SERA Journal,
is a great magazine. I find it and
73 the most interest ing.

Sorry to lose you, Ed, but we do
have to bring news of what is
happening in electronics to
those amateurs who are helpmg
the hobby to grow.. . who are in­
terested in things beyond spark
gaps. I realize that not all hams
are going to be inventing and
pioneering new techniques, but

I WIN SOME, LOSE SOME I
The last o f the ham rad io

publishers bit the dust! I never
thoughl you wou ld pass us oft
for the quack electronics, but
my new December issue with
satellite TV, computer scanners,
and all really opened the old
eyes. l think I'll go back to model
trains, I get enough of the erec­
trontc garbage at work all day.
NO renewal for me next spr ing .

Ed Chenoweth K4HYG
Zephyrtlills Fl

THANK YOU, ERIC

N2ACX VR 599 NH DE WBBBTH
BK.

1 '

Aren't there enough awards to
be golten on one's own without
the additional promotion 01con­
test after contest? 1 wou ld like
someone to reply and let me
know.

Now don't get me wrong. I
have gotlen a few of those
symptoms myself. What I am
trying to say is those who prefer
contes ts are good hams, they
enjoy their phase of ham rad io, a
great hobby filled with very nice
people. But alii ask lor us in the
apparent minority is tnat on
those special weekends, those
who sanction such contests
think, think of the other hams
who are not participating and
leave at least 10 or 15 kHz aside
for those of us who would like to
ju st get on and relax with a good
OSO, be it CW or SSB.

Why should the bands be to­
tally monopolized during these
period s? A 101 o f us just do not
have the t ime to spend on the
band s and reall y look lorward to
our weekend operation.

Gary L. Jackson N2ACX
Delran NJ

As a subscriber, I feel it is my
duly to inform you of the good
job you are doing. I am a new
subscriber to your magaz ine
and I love it! I am 13 years old
and a General class ham. My fa­
ther is also a ham and he likes
your magazine, too. Between my
father and I we receive OST,
Ham Radio, CO, 73, and CVRA·

Let's think about it ; contest
weekend as it appears to me
seems to relate itself to the
opening of hunting season, the
night before everyone part ic i­
pating making final prepara­
t ions, checking tnen " guns" lor
the big day. From cannons to
peashooters they are all ready.
The c lock is ticking away the
last few minutes before the ac­
t ion begins. The beam s are
poised at each other, power sup­
pli es humming away, fingers be­
gin twitch ing, one read y to
send , one ready 10 record the
contacts, then bang! A solid
walt 01 rf rip s through the ether
and for the next day the battle
for the climb 10 the l op rages on.
Slepping on each other, over,
under, and around. When the
period 01 t ime for the contest is
over and the electroma gnetic
radi ations clear, the battretneo
can be seen strewn wi th broken
and mangled coffee cups, smok­
ing ba llpo int pens, sounters of
pencil s, and scraps of paper.
The casualt ies are entering the
"hospitals" with keyer finger,
tennis wr ist, another form of
keyer finger, and ear·ring: a new
one, being a depression in a en­
cular fashion around both ears,
mani fes ted by a constan t series
0 1 l o ne bu rsts th at won 't
subside.

Why so many co n te s ts?

bad, is a greater way to enjoy
one's on-art t ime.ORl CONTEST?

The weekend is here, I can't
wail to get my cup of ccttee. go
downstai rs and turn on the rig,
and re lax w ith some CWo
Cranked up the old workhorse,
my TR4·C, switched on the
keyer. I love CW, my phase of en­
joying ham radio, and spend
most of the time on 20 meters
and a little on 40 meters.

Here comes the audio, and
what? Not aga in! The ent ire
band loaded! Anot her contest? I
thought they just finished one;
you know how time flies. I must
admit I have been in only one
contest, in the early 60s, and
cannot remember what it was
for, bu t learned it was not for
me. There are no redeeming tac­
tots in them thai I can see. A
field day or emergency oreoar­
ecness operat ion so as to be
able to get a station on the air
fast In almost any location, per­
table, o f course, to assist those
in need of help, I am all for wit h­
out exception, but to sit for 12 or
24 hours at a key or a micro­
phone cauS'lng a traffic jam
worse than the Cali fornia free­
ways ever saw is a gross waste
of time and energy.

I enjoy a good rag chew-or
at least to fi nd ou t more than a
aTH and a name tnat's in the
CalibooK- talking over your ex­
periences , experiments, good or

1 1
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No offense, Bill; the $7,000 goes
for a special fund for prom oting
amateur radio, no t into the gen.
eral coffers. Without that limita­
tion I've found that l am getting
dozens o f invita tions to ta'k ...
few of which would be possible
for me. Thus, th is is a fiI.
ter . . . and also a benefit for am­
ateur radio. You 're right about
the trick y exams ... there is no
excuse for them. There wiff be
cheaper ham gear for beginners
when we have enough begin­
ners to make i t profitable to
make the stuff. Remember that
plenty of equipment has been
put on the market in the past,
but i t has not been con tinued
due to an almost tote! lack of
newcomers. And 'oak what hap­
pened to the newcomer maga.
nne, Ham Horizons!-Wayne.

cialty interested in the radar
dev ices you use and test. My
mobile fr iends tell me the de­
vices are not very good any.
more. The policeman with the
gun pops it on and gets a read­
ing and you are hooked. No
more carrier to seek out. I don't
trave l much anymore, but I do
have a new approach to traffic
ticket s.

I propose a tape-deck player
and a soectauv-preoareo deck
that starts wit h f ifteen seconds
of soft music , and then a con­
vincing commercial announcer
who breaks in w ith th e news
that the USA is being attacked
by USSR missiles and the Presi­
dent is on his way by helicopter
to the Vi rginia underground
shelter . . .eu ci tizens are to go
to any nearby sheller. News
flashes give reports of m issiles
twenty m inutes from Chicago,
Detroit, WaShington , ..

I think by this time the trooper
is on his way and you are free to
go to your dest inat ion.

Just don't get stopped by the
same guy the second time.

Ed Klrchhuber K4JK
Elkmont Al

Fiendish . . . l like it! The radar
gun? I've only run into one once
in New Hampshire so far, so i t
isn 't much of a problem here, tn
that case, I got p lenty o f warn­
ing before I even got close due
to the SenSitivity of the superhet
detector and was sa fely no t
tranSmitting on two meters
when I went through the check
point. Your detector should pick
i t up a haft-mile to a mile away
and give you p lenty of warning
to s top tranSmitting so you
won 't rack up a speeding ticket
even when you are moseying
along at 55 per. The officer gen.
eraffy takes a shot at a car
ahead o f you and you pick up
that blast. This also gives you a
chance to check your speed . . .
which averages around 70 mph
on most of our inters ta tes._
Wayne.

, GUS TRAVELS AGAIN '

Jack Gamer KB7HH
Phoenix AZ

THE BIG ZAP

THE HEATH SNOOZE

and di fferent ideas. I wouldn't
even object if theirs were better.

Bill Crowley K1NIT
Ha llowell ME

I

1'--__1

lot of time and effort getting
people in to ham rad io through
Novice Classes, but how many
Novices have given up on our
hobby because th e Tach s, Gen­
erals, Advanceds, and Extras
were too busy wi th their own in-
terests to give a hand after the
newcomer got that mucn-annei,
pated ti cket ? If you're not really
sure o f wh at you're dOing and
there's no one to help, amateur
radio can be pretty confusing.
Take th e time to help a Novice;
you may be saving tomorrow's
Extra class licensee.

4, Again, along the euustnne.
we need to have more of those
" in the know" Willing to make
what they know read ily avail­
able, It does not seem consis­
tent to this wr iter that an editor
of a widely-read ham publica.
tion co uld advocat e th e spread
of our hobby on the one hand
and then ask $1,000 or more fat
a speaking engagement at a
namtest on the other. Granted,
Dayton and Birmingham can
probably afford this tariff, but
Windsor (our local ham fest)
can't , and Wi ndsor is more likely
to touch a greater number of
new and prospective hams in
central Maine th an are Dayton
and Bi rmingham com b ined.
Please don 't take this as a per.
sonal at tack, Wayn e, but you did
ask for const ructive ideas.

5. We need more affordable
equipment designed for begin­
ning amateurs. Un fortunately,
our hobby is priCing itself out of
the reach of many wouio-ee
joiners because they can 't af.
ford a Kenwood TS-530, an learn
720A, or an Astro 150, What we
need are more Ten·Tec Century
21s that let the little guy get his
feet wet with new (a Novice
doesn ' t need the prob lems
which o ften come wi th used
gear), reasonably priced, and et­
fect ive equipment.

6 . Finally-for now, at
least-we need effective repre­
sentation in th e FCC. Some
government commissions are
required to reflec t in th eir mem­
berShip the interests of those
that they regulate. Why not a
ham as a required commission_
er, and a CBer, too? Who knows
bet ter what we want than one of
our own? Certainly not some
politician from the "in" party
Who had the m isfort une of los.
ing in the last elect ion.

Well, Wayne, there you have
it. I hope this tet ter w ill prompt
others to put on their thinking
caps and come up with more

KNIT PICKING

I had hOPed that those who are
more in teres ted in taking a free
ride on the shoulders of those
who are dOing the work would a t
least be honorable enough to
read about i t and cheer them on
instead of trying to shoot them
do wn. - Wayne.

1 '
Seldom do I write to th e edito r

of a magazine, but every once in
a while something will catch my
eye. Such was the case when
you asked in the October 73
Magazine what we could do to
spur the growth of ham radio.

let me state that I am flatly
opposed to no-code licenses.
We already have them in the
form 0 1 citizens band commun­
ica tions (I use the word "com.
mcntcetrons" with some res.
ervenon in this case), and I
for one don't want 15-meter
phone sounding like that I really
can't imagine that you do either.

Now to the basic question;
What can we do?

1. We can exert pressure on
the Federal Communications
Commission through our elect­
ed representat ives to take the
tricks out o f amateur exams. For
example, a fr iend rece ntly took
(and passed) the Ext ra class ex.
aminat ion in Boston, Part of
his code proficiency test in­
vo lved the apparent wo rd
" Springf ield," but on the tape
it was sen t " Cpring field." Grant.
eo. this quickie will determine
if the examinee is paying abso­
lute a tten tion, bu t does it
prove anything else? Is this the
type of thing one wou ld encou n­
ter in a normal aso (which the
tape is supposed to emulate)? I
think not .

2. We can st op regarding our.
selves as an eli tis t g roup. While
my previous reference to citi­
zens band could be construed
as eli tist-and perhaps it is­
we must recognize that Our hob­
by is no better th an that of any­
one else. If a CBer wa nt s to be a
CBer, then so be it. If an audio­
phile gets enjoyment fro m his
" thing" then let him. We Should
not continue with the attitude
that everyone in elect ronics
either Should " progress" into
the ham fra terni ty or be rele­
gated to second class, Perhaps
if we are less pusny more people
Would want to jo in us,

3. A long the same lines, we
should make more of an effort to
help the newcomer. We spend a



HAM HELP

This little episode is being lion of this trip will be twofold:
written while we are at anchor We will be shaking down the
down in Florida awaiting a few boat and we will be trying to see
minor repairs to be completed how we get along with each
on the boat, but by the time. you other being cooped up over long
read it we will be somewhere in periods of time in a small space.
the Caribbean. We have named There are three of us-myself,
the ship DX since OX is what it's my XYL, Peggy, and Sam, a WA3
all about with us. Our mail ad- from the Washington DC area
dress from now until this trip is who purchased the boat. So far
completed is just " OX, 29039, we are quite compatible, though
USA." at times a little touchy with

A friend of mine talked with each other, which we al l
me up at OXPO 80 last Septem- expected before we ever got
ber and asked me the question, started.
"Have you ever thought about Our tentative plans are to
another oxpeourcn, Gus?" cover the Caribbean, probably

You know what my answer taking until the next hurricane
was ("I have the time if you have season, which starts next June.
the money"), and he said that Then we will sail back to Beau­
money was no problem! It ended fort to have the boat gone over
up that a boat was purchased with a fine-tooth comb and to
and the old rat race of getting it visit all the grandchildren, the
shipshape for a real nxpeotuon kids, and our fr iends. We'll
began. The result is that here we restock the boat's larder, tiqht­
areabouttotakeoffforthecom- en up all the bolts and nuts,
plete Caribbean tour; we'll go to and then take off for the Pana­
every country down there that ma Canal, the big , wide Pa­
we can get permission to ooer- erne. and all those countries out
ate from. (They tell me that li· there waiting lor us to Dxpedite.
ceosrnc is no problem at almost If things are still " go: ' then we
everyone of them. ) will continue on around the

This feller Wayne Green must world, hilling as many spots as
have lots of pull somewhere be- we can along our line of travel.
cause both on our way from An- We won 't mind deviating from
naoous to Beaufort , South this line of travel a few hundred
Carolina, and then again from mues when, from a OX view­
Beaufort down here, I saw a sign point, it looks like that's what we
on the Inland Waterway on the should do.
left side each time with the num- The very first thing we all
bers 73 on a green background. agreed upon was that we
And this Wayne Green don't fool wanted this trip to be a safe one.
around, neither, because when I Since we have no set date to be
mentioned writing a series of anywhere along our route, we
letters for 73 Magazine, he said, can always wait for the weather
" Oo n' l stand there , start to get right before we depart
wr iting. " So here I am doing just from spot A to go to spot B. If all
that. three of us like a certain place

This Dxpeditlon should be and want to spend a few more
considerably different from the days or even weeks there, we
others I have been on, This is willdo justthat.Thiswillmoreor
planned to be an island·hopping less be a leisure tr ip with Dxpe­
nxoeortroo with inland excur- ditlomnq a first priority on our
srons when irs possible and list . Right now, we are at the
worthwhile from a OX viewpoint. creeping stage; we hope to be at
We will be going by the seat of the walking stage when I write
our pants aU the way. This OX· the next installment, and at the
pedition by boat sure will be a running stage from there on out.
lot better lhan the other ways I We have a very good Ship, an
have used before, and it sure will O'Day 37 (measuring 37 feet
be lots cheaper to charter a ship long and 11 feet across). How
than to spend anywhere hom would you like to make some­
$100 on up per day the way I've thing li ke th is your complete
done it many times before. home for up to five years ? It will
Since 99% of our traveling will be on the rough side, but we will
be sailing, using the wind for be in there trying our best to
power, it will be very interest ing st ick it out. Our ship is fully
to see how our overall expenses equipped with all the very latest
compare with those of trips gear. We have a satellite navlqa­
when other means of transoor- tor that does a better job of pin­
tat ion were used . pointing our position than most

The purpose of the first por- maps, We have a good radio
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direction finder, a good VHF
transceiver, and, of course, a
sextant , which I have practiced
on for months. I still need more
practice to get good on it. We
have a huge pile of maps and
charts but will need many more
when we get to the Pacific and
other oceans on our way around
the world.

We will be taking it easy along
the way and hamming as much
as possible. We plan to use both
CW and SSB on equal terms, so­
ing by the app arent needs of the
fellows. We have the lull Ten·
Tec line of gear, their omm-c.
Hercules linear, electronic key­
er, and antenna tuner for the
long wires we may put up for the
low bands. I cannot get over the
r eo-t ee's fast break-in, the no
tuning when you change bands,
and the almost silent receiver
when you disconnect the anten­
na. As a back-up, we have Ten­
Tee's Delta. Our antenna is a
TET and it will get a real test of
endurance on this trip. As you
can see, we're delighted with
the equipment we have.

OSls will go out three dif·
terent ways. When we have time
after the trip, every 050 in the
logs will go out via bureaus. The
second way of OSling will be
direct to those who send the ir
cards to out " OX 29039 USA"
headquarters and contribute
$1.00 to help us defray the cost
of cst,s. postage, and Girl Fri­
day making them out. The third
method will be direct from the
spot where we work you or, if
necessary, hom the next spot
we operate, to those making a
$2.00 contribution to help us
with expenses. (We do not ex­
pect to come anywhere near
breaking even on our expenses.)

I don't think we can help any­
one wi th 300 or more countries,
but we might be able to help you
if you have 200 or so. Maybe we
will help some of you on 40, 80,
or 160 meters. Later on we may
use other means and ways of

I am in need of technical inter­
rnauon for the RCA AR88D reo
cetver. I am also looking for a
za-hour brass ship's clock,

Mickey McDaniel W6FGE
940 Temple St.

San Diego CA 92106

communications. We are, at
course, open 10 your sucqes.
nons. We mayor may not follow
them, but "try us"-hi.

On CW, look for us 25 kHz
tram the low end, except on 160,
80, and maybe even 40. On SSB,
when we are not under FCC
rules, we will try using more or
less these frequencies: 28490,
2t190, 14105, 7090, 3790 kHz;
and on tOO-who knows, hi. But
once we settle down on the Ire­
cuencres we want to use, these
will be where we will always be
found , plus or minus aRM. I can
promise you I will never get mad
at anyone on the entire trip. A
real nuisance to us may have a
difficult job getting our OSl for
his contact-the last laugh will
be us doing the laughing, hi.

Up to now, there has been
very little contributing or donat­
ing by anyone, so I am onder
obligation to just a few and I
know who they are. I don't mind
tan-enders or any other way you
can come up with to get your
call in my log. I try to work the
weak ones first, so if you are
ORO please go ORP if you want
to work us fi rst, hi. At times we
will OSY into the Novice bands
and will usually be tuning in the
parts of the band Generals can
use. But you had better have
wide shttt- split capabilities, or
you may miss us. Occasionally,
we will use transceive, but don't
depend on this mode for many
con tacts with us. I say get your­
self an ou tboard vto and join in
with the real DXers.

There will not be any o f this
list type of stuff on this Dxpedi­
tion-if you want to OSO, get in
there and work me. I don't want
any of this stuff: "Gus, so and so
said you are 05-57"; I want to
hear that report and call myself
wi thout any assistance from
helpers on the sidelines.

That's it for this episode,
fellows-73 de Gus BPD.

Gus Browning W4BPD

I am searching for tntorma­
ttcn on the use of electric limit
switches with a Trtasto TX·455
crank-up tower.

Don Greenwood KC8GZ
2687 Timothy Place
Wooster OH 44691



ELEMENT 1-CRDSSWD RD PUZZLE
(Illustration 1)

FUN!

HAMS AN D COMPUTERS

Shh! Keep this quiet! Don', tell anyone, but I think microcom­
puters are taking over amateur radi o.

Take rest Friday, for instance. I'm working this sial ion on
CW-AF2M, I think the call was-and he's te lling me about his rig ,
the weather, and all those other th ings that make QSOs so in­
terest ing . Then , all of a sudden, something must have blown in his
shack because he just keeps sending " 599, 599, 599.. . " After about
10 minutes of having my signal verified, it dawns on me-AF2M is a
machine ! Egad! Thi s is worse than ce.At least on the chicken band
you pick up an imals, not androids.

It's sca ry. So scary, in fact, thai I dec ided to write a co lumn about
ham radi o and microcomputers. Here it is but don't tell anyone. I
hate to be an alarmist. Where the heck did I put my nightlight?

4. Four3. Three

11 Crummy software often runs
out of this

12 Golly
14 Instruction
16 To follow immediately
17 Bright diodes (abbr.]
21 Memory type (abbr.)
24 Cycles in a second
26 Smallest computer unit
28,

2. Two1. One

1 Computer use
2 Scheme
3 Below VHF (abbr.)
4 They bought micro for shut-

tie (abbr.)
5 Statement of condition
6 " Only" type of memory
7 User

Down

4) An "automaton" is:
1. A mechanism under the constant control of its

own resident intelligence
2. A mechanism under the constant control of a

human or other external intelligence
3. A mechanism under the constant control of a

programming routine previously supplied
by an external intelligence

4. A waste of time

5) How many laws of robotics did Isaac Astmov detail In his book
I, Robot?

ELEMENT 2-MULTIPlE CHOICE

1) Computers can exchange information by using a code known as
ASCII. What does this acronym stand for?

1. American Standard Code lor Interchanging
Informat ion

2. American Standard Code for Information
Interchange

3. American Standard Code for Interconnecting
Information

4. American Standard Code II

2) Who was Herman Hollerith?
1. Father of the punch card
2. Father of punched paper tape
3. Inventor of the floppy disk
4. Inventor of the CRT

3) What are " Napier's Bones"?
1. The remains of August Napier, inventor of the

first analog computer
2. The first pocket ca lculator, named for the

device 's ivory color
3. A figment of the imagination
4. Ivory rods which, when placed next to each

other, can be used for multiplication
ca lculations

r6

John Edwards KI2U
78-56 86th Street
Glendale NY 11385

5

19 Former big -time computer
manufacturer (abbr.)

20 Program that revises' (2
words)

22 And off
23 Data processing (abbr.)
25 Bulletin board (abbr.)
27 Semiconductor type (abbr.)
29 GOSUB

•32,

Across

1 Letters and numerals
8 Below high frequency (abbr.]
9 Direct memory access

(abbr.)
10 Computer lingo
13 Package type (abbr.)
15 Operat ing posit ion
' 8 __ li ne

Illus tration 1.

ELEMENT 3- TRUE·FALSE

True False

1) HAL, the computer in 2001: A Space
Odyssey, was buil t at the Hal Plant in
Urbana, Illinois, on January 12, 1997.

2) Speaking of HAL, his name stood for
Heurist ically-programmed ALgorith­
mic computer.

3) The word " robot" was coined by
Czechoslovakian author Karel Capek
in his play R.U.R.

4) An ear ly electroni c computer, ENlAC
(1946), contained 19,000 vacuum
tubes.

5) After ENlAC, there was a computer
ca lled MANIAC.

6) PASCAL, the computer language,
was named after Blaise Pascal, a
17th century French ph ilosopher.

7) The "Computerisl's Code" states
that a computer user should never
use his equipment to harm anyone.
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8) BASIC is a high·level language.
9) Bubble memory uses microscopic

magnetic bubbles.
10) CPU stands for "Control Program­

ming Unit. "

ELEMENT 4-HIDDEN WORDS
(lIIustratlon 2)

Hidden in this puzzle are words representing 15 di fferent com­
puter terms. The words are formed in any direction-horizontally,
vertically, or diagonally, forwards or backwards . As you lind each
word, circle it.

G W Z M A T A L 0 A D E P T I

A I A A I A D A 8 A E A 0 A S

A D I 8 A L W N C I 8 A U D A

8 D A A V A X I H N U C E L E

A I V A 0 M E M F E G G N U A

G E A A P 8 N A I C V S A M T

E A A C I S T E E D K G T N T

J 0 8 0 0 T S T A A P T H D A

A W D M U N A A E A A G A I A

E H S P I D P X S G T L V A H

T H I I J E A C S A A V E S C

N N 0 L T N A D D A E S S K W

I E S E J L A D D P T N E E 0

A D G A 0 E F S G S V D 0 N L

P W A E H V A A N I 8 A A A F

Illus tration 2.

Illustration l A.
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READER 'S CORNER

Do you have a ham-related puzzle you would li ke 10 share wi th
FUN's readers? Then send it in for a chance to see you r name in
print. This month's contribution is by Joe St rolln Kl REC, of Norwalk,
Connecticut.

MAGIC SQUARE
(illustrat ion 3)

Circle any number, then cross out eu numbers in the same row
and co lumn. Do this until only one number is left, to get the
message.

Send in your answers. We'll print the name and call of everyone
who solved the puzzle.

14 15 13 16

13 14 12 15

21 22 20 23

23 24 22 25
Illustration 3.

THE ANSWERS

Element 1:
See Ill ustration t A.
Element 2:
1)- 2. And you know what great stuff American Standard makes.
2)-1. Ever not iced how these cards are only a li llie larger than a

dollar bill? That' s because HH used the dollar bill of his
time (1890) as the template for his card. He invented the
card and its reader for use in the US census.

3)-4. Scottish inventor John Napier (1550·1617) developed this
precursor to the slide rule.

" ~
G W Z M A T A L 0 A D E P T )

A I A I 'A D A 8 A E A 0 A S

A D I 8 A L W N C I ( 8 A u DJ A

8 D A A V A X I H N U C E L E

A I (V A 0 M E M F E ~ G N U A

G E A A P 8 N A I C V S A M T
»-> ~

E A A C I S T E E D K G T N T
~

0( 8 A / PJ 0 0 T S T A H D A

A W D M U N A A E A A G A I A

E H S P I D P X S T L V A H

T H I I J E C S A A V E S C

N N 0 L T A/D D A E s S) K w
I E S E J L A D D P T N E E 0

A D G A 0 E F S G S V D 0 N L
~

P W A E H tv A A N I 8 A A A F
~ ~

Illustration 2A.



4)- 3. 1 is an android, 2 is a robot, and 4 is what not ing the dif ·
terences is.

5)-3. And if you break one of the three, you'll get a robot fine.
Element 3:
11-True l ong way from the ST·5000, Dr. Chandra.
2)-True Try saying tha t 10 times, fast.
3)-True Rossum's Universal Robots.
4)-FaISe Ha-ha; slightly under 18,000.
5)-True Engineers jus t love snappy acronyms.

6)-True Blai se Pasca l (1623-1662), who, after a day of ph iloso-
ph izing, wou ld tinker with hi s add ing machine.

7)-False The computerist's what?
8)-True Also the most popular, as if you didn't know.
9)-True And if you look through a microscope, you can even

see them move.
10)-False Central Processing Unit.
Element 4:
See Illustration 2A.

SCORING

Element 1:
Twenty-f ive points for the completed puzzle, or V, point for each
quest ion correctly answered.

Elemen t 2:
Five points fat each correc t answer.

Element 3:
Two and 112 points tor each correct ans wer.

Element 4:
Two points for each word found.

Are you digitally inc lined?
1-20 points - Still mad at the government for outlawing

spark.
21 - 40 points-Thinks computers might have a fut ure.
41-60 points-li kes to play with display computers in

stores.
61-80 points-Owns a nice, sensible computer sys tem.

81-100 + po ints- Horne-brews own computer.

l EARC, 1224 Map le Avenue, Ma­
comb Il61455.

JUNIATA VAllEY

In March, the Juniata Valley
Amateur Radio Club (JVARC)
will be celebrating its 25th year
as a bona fide club. In honor of
the event , they will be operat ing
a special event station. The club
station is K3DNA, located in
l ewistown PA (Mifflin county).
Having started operation in
January, their heavy operation
is scheduled for the month of

THIS CERTIfICATE IS AWAfltJfOIN flfCtXJNfmm Of SUPERIOR OPERA TINGSKILL

ANDNOBLE OEo/CATION TO THE Hl6HESTPflWClPlES Of AMA TEUR RAOIO,

THE RECIPIENT HAS DEMONSTRATEO THESE ATRIBVTES BYMAXING TWO WAY RAOIO

CONTACT WITH A LICENSED AMATElJR IN EACH Of THE SIXTffN CO/lNT/fS Of

FORGO TTON/A.

STATION t.lO'9 X tz.

west central Illino is: Adams,
Brown, Calhoun, Cass, Fu lton ,
Greene, Hancock, Henderson,
Knox , Mc Dono ug h, Mercer ,
Morgan, Pike, Schuyler, Scott,
and Warren count ies.

All contacts must be made
alter June 28, 1980, to be valid.
From the letter we rece ived from
the c lub, the award evidently
is issued at no charge since no
remittance was ment ioned. For­
w ard yo u r lis t o f ve rified
contacts and a 9" x 12" SASE
to the attention o f AG9Y, clo

OPERA TOR _",,-,,"-...lti""- _

~OK

What is Forgoltonia? It is the
s t st state! It consists of the
following cou n t ies, fo rmerly

Send your app lication with
$2.00 or 10 IRCs to; Cabin Fever
Radio Club, Box 451, Tok AK
99780.

WORKED All FORGOTTONIA

Announcing the awards pro­
gram sponsored by lEARC, the
lamoine Emergency Amateur
Radio Club of Macom b, Ill inois.
The Worked Forgottonia award
is issued amateurs who confirm
contact with three (3) li censed
amateurs of Fo rgottonia. The
Worked AL L Forgott on ia is
awarded operators conf irming
con t act w ith at lea st o ne
amateur in each 01 the six teen
counties of Forgoltonia.

Bill Gosney KETC
Micro-BO, Inc.
2665 North Busby Road
Oak Harbor WA 98277

w

AWARDS

WATAWARD

The Cabin Fever Radio Club
of Tok, Alaska. o tlers a cer­
tt ncete tor con tacting three
amateurs in Tok. There are no
band o r mode re str ict ion s.
However, all contacts must be
made after December 15, 1980,
to be considered valid.

To apply, prepare a li st of con­
tacts in order by callsign. In­
clude the name of the station
operator, the date and t ime
worked in GMT, and the mode
and band at operation. ost.e not
required. Amateurs located in
To k include Al70, A l7BO,
Al7BV, and Wl 7APG.

/

fOR60TTOJIfA IS THE 5", STATE Of THE lINtJN fORMERlY WEST CENTRAJ. 1l1/N01S.

IT WAS fOlIINO lit /973 WHEN THE HAlF MIlJ./ON RESIOfNTS OF THE AIIlA REAlUfD

THEY WfRE DIIMN6 MARl. Y/MPASSABl.E 1KJAlJS. SEN()IjG TTr£'1 CHIOREN TO IINOlR

fllNDEO SDI06I.S AND SlING KiNOREO er All lllNOlS OFfICIALS EXCEPT THE

DEPARTMENT OfRE'lENlH.
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March. The station will operate
on different bands, CW and
phone, accord ing to the ope-a­
tors' wishes. One contac t wit h
any club member will ent itle the
operator to rece ive the club cer­
tificate.

VK1 ACHIEVEMENT AWARD

The A.C.T. Division of the
Wireless Inst itute 0 1Australia is
proud to announce the creation
of its newest award, the VK1
Achievement Award .Th is award
has the aim of increasing in·
terest in the VK1 prefix and in
promoting Canberra and Austra­
lia internationally.

As there are only 300 VK1
li censees, the award will not be
an easy one to achieve, per­
ticutarly on some band s and
modes.

The VK1 Award is available to
li censed amateurs throughout
the wor ld. To qualify, stations
within Australia must work 20
stations in VK1 land on HF and
on VHF. Stations ou tside Aus­
tralia must work a minimum of
10 VK1 stations for the HF sea­
ment of the award.

To app ly, submi t your list o f
contac ts. inc luding the GMT
time and date worked, the band

and mode of operation, and any
reports or ciphers eXChanged.

To be valid, all contacts must
be made on or after January 1,
1978. Endorsement s may be
given at the time application is
made. Five IRCs or $2.00 in
Australian currency covers the
cost 0 1the award and should be
sent to the Award Manager, ao
WIA, PO Box 46,Canberra A.C.T.
2600, Australia.

By the way, the VK1 Award is
also made available to short­
wave listening stat ions on a
heard basis. QSL conf irmation
is required.

SNOWFLAKE MADNESS

The Michigan Technological
University Amateur Radio Club
and the Copper Country Radio
Amateur Association announce
a radio celebration of our Winter
Carnival festivities in the nor­
thernmost part of Michigan's
Upper Peninsula.

Tech 's Winter Carnival is
probably the most spectacu lar
winter festival in America, with
fantast ic s now sculptures ,
dogsled races, lots of skiing,
and other fest ive events.

In association with the Cop­
per Count ry Chamber of Com­
merce, they are issuing a cer-

ttncete to all amateurs who
make contact with any ham in
the Copper Country between
OOOOZ January 25 and OOOOZ
February 1. Only one contact is
requ ired for the cert ificate.

Suggested frequencies are;
3.975, 7.105, 7.285, and 21 .385.
listen for CO WINTER CAR­
NIVAL

send your OSL along with 2
(two) 2O-cent stamps to: Kevin J.
Nietzke WDBDOR, 20050 Wood·
mar Drive, Houghton MI49931 .

WORKED BROWARD
COUNTY CITIES

The Broward Amateur Radio
Club, Inc., sponsors the new
W BCC awa rd ava ilab le to
licensed amateurs who SUbmit
prool 01 two-way contact as
fo llows:

A) Resident s of Browam, Col­
liers, Dade, Glades, Hendry,Lee,
Martin, Monroe, or Palm Beach
counties must work all 29 0 1the
fOllowing ci ties listed berow.

B) All other amateurs must
work 15 of the 29 cities within
Sroward county.

To be valid , aUcontac ts must
be verif ied by at least two fellow
amateurs and app licat ion must
show all logbook informat ion as
well as the QTH of the station
worked.

To apply, mail your accnce­
tion with $1.00 US lunds and

two tlrst-ctass stamps (OX eta­
ttons: send 10 IRCs) to: SARC
Award Manager, WD4RAF, 1921
NW 41st Street, Oakland Park
FL33309,

Qualifying c ity contacts in­
elude: Coconut Creek, Cooper
City , Co ral Spr ings , Dania,
Davie. Deerfield Beach , Fort
lauderdale, Hacienda Village,
Hallanda le, Hillsboro Beach,
Hol lywood, Lauderdale-by-the­
Sea, lauderdale lakes, Lauder­
h ill , Lazy Lake, lighthouse
Point, Margate. Miramar. North
Lauderdale, Oakland Park ,
Parkland, Pembroke Park, Pem­
broke Pines, Plantation, Porn­
pano Beach, Sea Ranch Lakes,
Sunrise, Tamarac, and Wilton
Manors.

THE SOUTH EAST
QUEENSLAND TELETYPE

GP:OUP AWARD

This award is open to all
transmitting and listening
amat eurs wh o ga in award
po ints in the following manner:

Australian amateurs must
score 5 points and overseas
amateurs must score 3 points.

(a) To qualify, a station must,
where possib le,copy the off ici al
s t ati o n of the Sou t h East
Queens land Teletype Group,
VK4TTY. during a news broad­
cast and in the case of a
transmitting amateur par-

SS IN ST ITUTE
G~\.~ .

~\... t
+~ A.C.T. d iVISION

~ l'

------- .....--
hll .. {"uml)h:tl;d Ihl: ntlulnml:nh

f ..r ......"

~: :::.:;,.'1.". at
•

WBCC
\\'lIrKt'tt Uruwilrcl Cnunl~' Cilit 's

"!I",."l< ,,' 1'.11'
Ih' 1\",\\",,1 \1"."""1 I~."h, . 'h'I' I".
, ","1" ~ Ih,,'
h .. ~ ",11'11,,110 01 "\101, PH' "I '",, W"\
, "11 'II" II 'I' • 'Il' "'~ ,,"I. , <to.·" 111
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Iicipate in the ca llback (2 award
points). A portion 01the pr intout
01 the news broadcast together
with the date, t ime, frequency,
and broadcast number are to ec­
company the request lor the
award.

All AIIAI AIlII. xx
class

Awarded M~ z.r. '''0 b:l' the ORIENTAL DX
CLUB, Que:on Cit:ll, Philippines.

This award is eil1en to 73 ,14"9'"v~ for
establishing two wa:ll contacts with radio
amateur stations In member countries of the
ASEAN namel:lll Indonesia, Jlfala:llsia, Singa­
pore, Thailand, and the Philippines.

KAHANER REPORT

WORKED All ASEAN AWARD

The WAAA program requires
the appli cant to work other
amateurs in the member ccun­
tr ies 01 the Associat io n o f
Southeast Asian Nations:

Work 5 Philippine contac ts, 1
Malaysian contac t, 2 mcone­
sian contacts, 1 in Tha iland, and
1 stat ion in Singapore.

Spec ial endorsement s will be
given for All-Phone, AII ·CW,
Sfnqle-Band. and Fiv e-Band
contac ts.

Have your li st o f contacts
veri fied by at leas t two radio
club o ff ic ials and be sure all
contac ts were made after Jan­
uary 1, 1970, to be valid. Forward
appropriate logbook rntcrme­
non in your applicat ion along
with $4.00 US funds only (no
IRCs) to the Award Manager: Ed­
win Zambrano DU1EFZ, PO Box
AC-166 , Quezo n City 3001,
Philippines.

. ~~ /

side t~DXC

Contacts may be made on
any band or mode and special
endorsements will be issued
upon request for All-Phone, AII­
CW, Sing le-Band, or Five-Band
accompli shments.

show prool o f having contacted
at least one station from each of
the call areas in the Republ ic o f
the Phil ipp ines (DUl to DU9, ex­
cept DU5).

Contacts for the DU Award
must be made o n or alter
January 1, 1970. To app ly, for­
ward a li st of contacts wh ich
have been verif ied by two of­
ficers of a radio organization.
Your application must sno w all
logbook information for each
contact. send the li st and $4.00
US funds only (no lACs please! )
to: Edwin Zambrano DU1EFZ,
PO Box AC-166, Quezon City
3001 , Philippines.

massive revamp nor will we ever pcnents called the rewrite overly
rea lize any benefit from all that simplistic and said that many of
work. However, several FCC em- the fine points of amateu r radio
ployees said privately what we were lost in the translation.They
a l l know intuitively about also c laimed that the question
the project: It was just too big and answer format-which
and too complica ted to be worked so well for the rewritten
completed. CB ru les-just d idn 't work for

You must admit the ma in hams. Amateurs, they declared,
premise was sound. Whenever a were intelligent and took ot-
government agency wants to lense at the condescending
put its rules into plain Eng lish, stance o f Q & A.
we shou ld all support it. In th is Moreover, the bu lk o f hams
case, it went a little too tar. Op- who responded to the petition
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WORKED All DU AWARD

This award Is available to all
licensed amateurs who can

inscribed with the recipient's
name and caUsign and is signed
by His Excellency, the Governor
of Bermuda.

The award is not ava ilable to
stations who worked Bermuda
via mobile including maritime or
aeronaut ical mobile. No band or
m ode end orse men ts are
available. Only one mobi le or
portable from within Bermuda
ma y be used in mak ing c laimed
contacts on your application.

QSL cards are required as
proof o f contact and they must
be sent to the awards manager
with suf ficien t postage lor their
sa le return. The Bermuda Award
is issued l ree of charge! Submit
your application s to: Award
Manager, PO Box 275, Hamilton
5, Bermuda.

Rad io Service rules . Alter
spending thousands of dolla rs
and consuming thousand s of
men-hours. the whole idea was
thrown in the trash compactor.

We may never learn exactly
what led to the shelving 01 the

Larry Kahane, WB2NEL
PO Box 39103
Washington DC 20016

(b) Addit ionally, a transmit·
ting amateur must work three
member stations of the South
Eas t Queen s land Telet ype
Group on RnY (1 point each).
log extracts and/or printout s
are to be included wit h the
award app lication, and each
member station may be counted
only once towards the award.

(c) Listening amateurs shOuld,
in lieu of (b), forward log extract s
and/or printouts of three con­
tact s in vo lv i ng different
member stations 01 the South
Ea st Queens land Tel e t ype
Group (1 po int each).

App l icants for the award
should forward the above in for­
mation together with one dollar
Australian or 5 IRCs to cover
postage and printing costs to
the Secretary, SEQTG, PO Box
274, Sunnybank, Queensland
4109, Australia.

WORKED All
BERMUDA AWARD

The WAB Award is issued to
amateurs throughout the world
by the Radio Society of Ber­
muda. To qua lify, appl icant s
must submit erect of having
worked a minimum of nine (9)
pari shes in Bermuda as li sted
below:
1. Sandys
2. Southampton
3. WarwiCk
4. Paget
5. Pembroke
6. Devonshire
7. Smith's
8. Hamilton
9. SI. George's

The award is an antique map
of Bermuda (20" x 23") sui tably

,

By now you probably know
that the FCC gave up in it s at­
tempt to rewrite the Amateur



•

for rulemaking took umbrage at
the very beg inning 01the rewrite
proposal wh ich dropped the fa­
mou s reasons for amateurs' ex­
istence: promoting international
goodwill , excenmenteuon. and
so on.

FCC officials told us that the
rewrite contained many errors
and mi stakes -not just typos,
but in substance as wel l. And al­
though FCC proposals a lways
contain errors, in this case it
would have been just too much
work 10 set th ings right. Normal­
fy, the commission works with
opponents and proponent s alike
until the regu lations are honed
to where everyone can live with
them. But for the ham rewri te,
there was too much to do, too
lew staff to do it, and no funds
ava ilable to keep the project
alive.

On one hand, the FCC should
be applauded for rea liz ing thaI it
wou ld take resources beyond its

means to complete the task and
dropping it now betcre any more
t ime and money wa s wasted. On
the o ther hand, perhaps the
commission should be scolded
lor even beginn ing a course 0 1
act ion that came under t ire from
hams at the onset. Even those in
the co m m iss io n exo res seo
doubts as to whether it was nee­
esserv to rewrite the rules. It's
certainly apparent that much 01
the impetu s lor change was p0­

unca! (see xana ner a eoort .
September, t981 ), That should
never be a reason lor a govern­
ment agency to do anyth ing
with texoevers' money.

So, it seems th at hams taught
the measure and won. But the
question arises - who lost?

OUR OWN CHANNEL 9

Paul MoraUo KC5JKJ6, from
Universa l City CA, mailed the
FCC a petit ion tor rulemaking re-

questing that it designate a par­
ticu lar 2m frequency to be used
exclusively as an emergency
and assistance ch annel. Pau l
also sent us the peti tion asking
lor our comment. Here goes.

It's a great idea, Pau l, but it's
not necessary. Hams don't need
the FCC to set aside a special
channel lor emergency use.
Hams can do it on their own.

If hams can set up a nat iona l
simplex ch annel (.52) and wor k
out an ent ire repea ter coordina­
t ion scheme wh ich only few
hams don't adhere to , they can
ce rtainly dec ide for themselves
ilthey wa nt one frequency oes­
ignated for emergency and as­
sistance use only.

In his petttion, Paul noted :
" Various law enfo rcement o ttl­
c rate have s ta ted that t he
a-meter amateur band is rarely
monitored due to that fa ct that
no emergency frequency has
been officially des ignated ex-

clusjvely lo r such communlca­
tton.' Frankly, Paul, I doubt that
police departments would be
willing 10 shell out buck s lor a
scanner th at would pick up 2
meters or even buy c rys tals to
place in scanners they may at­
ready own. Indeed , cops have
enough to listen to without
keepi ng an ear open on another
frequency, II and when ham ra­
d io ranks reach that 01 CBers,
maybe they' ll listen-but right
now It's not worth it.

Besides, even if they heard a
distress call, they couldn't re­
spond unless they were Ii·
censed hams. Many police are,
but many aren 't.

Any hams out there want to
start work on a national emer­
gency channel? Be my guest.
A lthoug h I can' t answer lor the
FCC, I' ll bet they'll te ll Pau l ex­
act ly what I just to ld you: " If you
wa nt to do it , do it. You don't
need us: '

CONTESTS
maximum 01 42. Please note
that GB does not count!

Final score for all is aso
point s t imes the total multiplier,

AWARDS:

The Thomas (G60B) Memorial
Trophy will be awarded to the
leading Bril ish Isles entrant in
the CW contest. Cert ificates wi ll
be sent to the entrants placed
first , second , and third in the
Bri tish Isles, European, and no n-

RSGB 7·MHz Contest - Phone
South Carolina aso Party
Arizona aso Party
WAS SSTV Contest
aCWA aso Party-CW
ARRl OX Contest-CW
CO Worldwide 160·Meter Conlest-5SB
RSGB l ·MHz Contest- CW
ARRl OX Contest-Phone
OCWA a so Party-Phone
ARCI ORP Spring a so Party
ARRl VHF aso Party
ARRl Field Day
IARU Radiosport
ARRl UHF Contest
European OX Contest - CW
ARRl VHF aso Party
European OX Contest-Phone
ARRl Sweepstakes-CW
European OX Contest -AnY
ARRl Sweepstakes-Phone
AARl160-Meter Contest
ARRl1 ().Meter Contest

CALENDAR
Feb 6-1
Feb 6-1
Feb 6-7
Feb 13-14
Feb 13·14
Feb 20·21
Feb 26·28
Feb 27·28
Mar 6-7
Mar 13-14
Apr 17·18
Jun 12·1 3
Jun 26-21
Ju11()'11
Aug 7·8
Aug 14·15
Sep 11·12
Sep 11-12
Nov 6-7
Nov 13-14
Nov:zo.21
Dec 4-5
Dec 11·12

Multiplier lor British Isl es sta­
ti ons is the number 01 different
co unt ries worked-AAAl DXCC
list applies, In add it ion, each YE,
YK, W, Zl, and ZS call area
counts as a country for this
purpose.

Non-Brit ish Isl es sta tions
co unt one multiplier lor each dif­
terent British Isles prefix worked,

Isles sta ti ons may not work
each other.

number

EXCHANGE:

AS(T) p lus seri a l
start ing at 001.

FREQUENCIES:

Phone-7.04 to 7.1 MHz; CW
-7.00 to 7.04 MHz.

Co mmunicatio n , wil l appl y ,
Please note, however, that un­
marked duplicate co ntacts will
be penalized at 10 times the
number 01 points claimed, and
that logs containing in excess 01
5 unmarked duplicate contacts
will automatically be disquali­
fied, Duplicate contacts should
be inc luded in your logs, marked
as such, and without any claim
lor points.

Only ASGB members with in
the Brit ish Isles ate eligi ble,
while anyone else wor ldwide
may enter , The on l y valid
operati ng c las s is si ngle
operator,

SCORING:

Robert Baker WBlOFE
15 Windsor Dr.
Atco NJ 08004

RSGB 7·MHZ CONTESTS

Phone section
Starts: 1200 GMT February 6
Ends: 0900 GMT February 7

CW Section
Starts: 1200 GMT February 27
Ends: 0900 GMT February 28

lice nsed rad io amateurs and
listeners throughout the world
are invited to take part in th is
year's ASGB contests. log and
cover sheets may be obtai ned
from ASGB Headquarters, 35
Doughty Street, london, En·
gland WC 1N 2AE. Please in­
c lude an SAE.

Non-European stations wit h
British Isles count 15 points per
aso . European stations wi th
British Isles count 5 points per
OSO. British Isles stations with

The general rules lo r RSGB European station s co un t 5
HF contests, published in the point s per aso, 15 points per
January, 1982, issue 0 1 Radio non-European contact . Br itish
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RESULTS
RESULTS OF THE 1981 OHIO aso PARTY

Ohio KA2EPS E NY 5,550
Stations Score K9GOF WI 4,008
WB8MZ2 1,501 ,640 W2EZ W NY 3,900
KB8El 820,155 KA8LPV MI 3,810
WB8J BM 606,000 K8EIOl3 MOIOC 3,430
Wo8ALG 448,707 N04P KY 3,360
KA8HXX 428,736 WB31ET W PA 3,240
KC8J H 339,000 W40 VT GA 2,940
KF8K 206,550 WB4ZPF VA 2,875
N8AK F 163,674 NlaCLV KS 2,314
KA81AH 148,830 N1Bo B CT 2,180
KA8CTL 104,636 W4KMS VA 1,692
KB8AC 100,940 WB3FNS MoioC 1,628
N8JJ 47,120 N4Co VA 1,552
W8DXT 45,628 KG9Z IL 1,482
WA8WFX 39,285 WB9CWE IL 1,3134
WDBMCO 33,178 WA3JXW EPA 1,232
KB8WB 31 ,820 WA3G NW EPA .2.
KA81GM 31,620 WB9NRK WI 780
WB8MIP 28,968 K2NC W NY 737
W8HFK 26,048 WB1GLH MA 672
N80CJ 23,408 W4LEP TN 588
N8BJa 12,810 WA9 MRU IL 576
W80J M 3,335 WB7TJI '0 351
W8VPV (Clu b Station) KAtvE MA 340

183,012 N5A FV OK 306
KA2EGO N NJ 208

Out of AK7J 10 165
State Score KF2T N NJ 132
WAlaAVU9 IL 11,086 KB9T1 IL 90
W4FOA VA 10,480 K1BV CT 50

European sections of each
contest.

ENTRIES:

Log sheets should be headed:
date, time (GMT), call sign o f sta­
tion worked, AS(T) and number
sent, AS(T) and number received,
if mul tiplier, and aso points
claimed. A summary sheet is re­
quired showing the countries or
prefixes worked. Each log must
be accompanied by the follow­
ing declaration: " I declare that
my station was operated in ac­
cordance with the rules of the
contest and in accordance with
the terms of my license." The
declaration must be signed and
dated. Closing date for receipt
of logs is April3rd for the phone
section and April 24th for the
CW section. Address entries to:
ASGB HF Contests Committee,
PO Box 73, Lichfield, Stafford­
shire WS13 6UJ England. In the
case of any dispute, the ruling of
the Cou ncil of the ASGB shall be
final.

RECEIVING SECTION:

Aules are generally the same,
as applicable. British Isles en­
trants should log only overseas
stations in contact wi th British
Isles stations and must record
the report and serial number
given by the overseas station
and the time in GMT. European
stations logged count 5 points;
outside Europe, 15 points. No
more than 20 asos made by any
one British Isles station may be
logged .

Overseas listeners should log
British Isles stations and must
record the reports and serial
numbers given and the time in
GMT. European listeners claim 5
points per aso logged; others,
15. A bonus of20 points may be
claimed for each British Isles
numerical prefix logged. GB
prefixes do not count, and not
more than 20 asos made by the
same British station may be
logged .

ARIZONA a so PARTY

Sta rts: 2000 GMT February 6
Ends: 0800 GMT February 7

Sponsored by the Arizona
Amateur Radio Club. Each sta­
tion may be worked only once
per band.

EXCHANGE:

RS(T) and state, province,
country, or AZ county.

FREQUENCIES:

SSB-18 15, 3895, 7230 ,
14280,21365,28560. CW-1805,
3560, 7060, 14060, 21060, 28060.
Novice-3725, 7125, 21125,
28125.

SCORING:

Count 1 point per SSB aso
and 2 points for each CW or "ex­
otic " mode aso. AZ stations
multiply aso points by number
of states, provinces, and co un­
tries. Others multiply aso
points by number of AZ coun­
ties. The AAAC club station
W710 also counts as 1 multiplier
for non-Az stations. Anyone
working all AZ counties and
W710 may double the multiplier.

AWARDS:

Certificates for the highest
scoring station in each state,
province, country , and AZ
county.

ENTRIES:

Show each station worked,
AST and exchange, plus time
and frequency. Include a sum­
mary sheet of yo ur scoring and
other information. Include a
large SASE for resul ts. Mailing
deadl ine is March 6th and
should be addressed to: AARC,
clo Gary Kent KB7VE, 16647 N.
34th Avenue, Phoenix AZ 85023.

SOUTH CAROLINA aso PARTY

Sta rts: 1800 GMT February 6
End s: 2359 GMT Februa ry 7

The aso party is again spon-
sored by the Colleton County
contesters. The same station
may be worked on each band
and mode, simplex only. SC
mobile stations that change
counties are considered new
stations, Novice and Technician
stations please sign IN or rr.

EXCHANGE:

RS(T) and state, province,
country, or SC county.

SCORING:

Phone contacts are worth 2
aso points, CW contacts are
worth 3 points. The multiplier for
SC stations is the number of
states, provinces, and OX coun­
tries worked. Others multiply
aso points by the number of SC
counties worked (46 maximum),

FREQUENCIES:

Phone-3895, 7230, 14280,
21365, 28560. CW-3560, 7060,
14060, 21060, 28060. Novice­
3725, 7125, 21125, 28125.

AWARDS:

Cert ificates to top,scoring
station in each SC co unty, state,
province, and OX country. Nov­
ices and Technicians compete
only with other Novices and
Technicians.

ENTRIES:

Inc lude a summary sheet with
yo ur entry showing scoring and
other information. Indicate each
new multiplier in your log as it is
worked. Novice and Technician
indicate class on your entry. In­
cl ude a large SASE for results.
Mailing deadline is March 5th;
send to: Colleton County Con­
testo rs, cIa Elliott Farrell, Jr.
WA4YUU, PO Box 994, Walter­
boro SC 29488.

aCWA aso PARTY-CW

Starts: 0001 GMT February 13
Ends: 2400 GMT February 14

This is the 25th annual aCWA
aso party with separate week­
ends for CW and phone. Con­
tacts with the same station on
more than one band can be
scored on ly once. Contacts

made wi th "captive" stations,
such as when operating in local
nets, are not val id.

EXCHANGE:

aso number , operator 'S
name, and aCWA chapter iden­
tification (officia l number or
name), Members not affiliated
with a chapter should use "AL".

FREQUENCIES:

Any authorized amateur fre­
quency is permissible. The fo l­
lowing suggested frequencies
have been selected to minimize
interference to others: 3530­
3560, 7030·7060, 14030-14060,
21040-21070, and 28040-29070.
These are selected as a starting
place. When pileups occu r,
don't be afraid to go either side
of these frequenc ies.

SCORING:

Each contact made with an­
other aCWA member will co unt
as a single point. This year's
contest has two multipliers. The
lirst is the same as in years past:
each chapter is a multiplier of
one. The second is that OX sta-
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ost OF THE MONTH

Call us chauvinists, but the beaut iful rendition of the New Hamp­
shire countryside on th is ettracnve card wins WB1GGQ his choice
o f any book in 73's Radio accksnoc.

Is your card a winner? To enter, place your card in an enve lope
along with your book selection and ma il to 73Magazine, PineStreel,
Peterborough NH 03458. Attention: OSl o' the Month. To be eligible.
your entry must be sent in an envelope and must be accompanied by
your book selection.

NEWSLETTER CONTEST WINNER

Humor is a key part of this month's newsletter w inner. The
Nationa l Hampoon, published by the Cleve land-based South
East Amateur Radio Club. is chock fu ll of puns, good-natured
put-downs, and inside jokes. Editor KA8KTR is not above pck­
ing fun at himself or the 33-year-old club. Besides being fun to
read, The National Hampoon provides adelugeof informat ion
about what individual cl ub members are doing. Don 't let your
club's members fall into the trap o f not read ing each newslet­
ter , Try adding some life and humor; the readers w ill anx iously
await the arrival of the next issue.

WBIGGQ
. : ..

nons are a m ult iplier of two. OX
stations are defined as Europe,
Africa, South America, Asia, and
Oceania-the same as for WAC
01 ARAL. Contacts w ith in your
own country count only as a
chapte r mult iplier. Final score is
then the total aso points times
the sum o f the number of chap­
ters and OX stations worked.

AWARDS:

Plaques fo r the top phone and
top CW scorers. Certificates will
be given for the 2nd through 5th
runners-up in both the phone
and CW Part ies. Standings and
scores will be published in the
OCWA News, issue of summer,
1982.

ENTRIES:

Logs should inc lude the fo l­
lowing informat ion: t ime (GMT),
call , aso numbers, name, cnao­
ter number o r name. state or
co unt ry. It is the responsibility
of each contestant to provide a
legible log, no carbon co pies,
and to list all c laimed contacts.

The total contacts for each page
will be recorded at the bottom o f
each page. The total co ntacts
for the Party should be recorded
at the top right o f the first page
o f the log. Log sheet s will not be
ret urned. Make sure you have
correct postage when you mail
your logs. Send logs no later
than March atst to: Pine Tree
Chapter 134, Glenn Baxter
Kl MAN, Long Pond Lodge, Bel­
grade Lakes ME 04918. Separate
logs and scores must be sub­
mitted for the CW and phone
parties.

Work as many QCWA memo
bers as possible and apply for
the several special QCWA certi f­
icates which you have quan­
fied for in the aCWA Parties:
Worked 50 States, Worked 60
Chapters, Worked 100 Mem·
bers, and Worked 500 Members.

WAS SSTV CONTEST

Starts: 0900 EST February 13
Ends: 2100 EST February 14

Sponsored by amateur televi-
sion's AS Magazine . Use all au-

tn ortzed and recognized SSTV
operati ng frequencies wi th in
the HF bands. Attempt to work
as many SSTV operato rs from
other states as possible during
the as-nour co ntest period . The
emphasis is on quality, not just
quant ity.

SCORING:

Count 25 points per contact
with 10 bonus points awarded
for live exchanges 01 " mug­
shots," color two-wa y contacts,
or 256 or 128 (ll2-speed l mode
transmissions. Add 100 points
for each new sta te listed. Alaska
and Hawaii contacts count a
bonus fa ct or of 500 point s!

EXCHANGE:

Station calls and signal re­
ports must be exchanged in vro­
eo format by either camera, key­
board, or light·pen generators.

AWARDS:

First -place winnner rece ives a
a-year subscription (or renewal)
to AS Magazine, a framed Spe­
cialized Communication Cert ifi ·
cate,and his phot o published on
the front cover of the magazine.
Second- and third-place winners
receive 1-year subscriptions and
cert ificates. All contestants will
receive gold certif icates with
submitted logs.

ENTRIES:

Submit actual or copies of
contest log sheets by no later
than March t st to Contest Man­
ager , AS Magazine, PO Box H,
Lowden IA 52255. Official reo
sutts will be published in the
May/June issue of AS Magazine,
Those winners allending the
Dayton, Ohio , Hamvention will
be awarded certi ficates at the
regu lar ATV Forum meet ings.

CO WORLDWIDE 160-METER
CONTEST- SSB

Starts: 2200 GMT February 26
Ends: 1600 GMT February 28

EXCHANGE:

RS plus a three-dig it contact
number starting with 00 1. US
stations include state and Cana­
dians include province.

SCORING:

US and canad ian stations
count 2 points per aso with
other W NENO stat ions; OXcon­
tacts are 10 points each .

OX stations count 2 points per
aso with stations in the same
country and 5 points wit h st a­
t ions in other countries. a SOS

with WNENO stations are 10
points each,

A ll stations count one mult i­
plier point for each US state, VE
province, and OX country, KH6
and KL7 are considered OX. Fi·
nal score is total aso point s
times the sum of multipliers.

AWARDS:

Cert ificates to the top scorers
in each state, VE province, and
OX country. Additional awards if
the scores o r returns warrant.

Two plaques are being aware­
eo by the West Gulf ARC, both
fo r single operators, one for the
highest scor ing US stat ion and
the oth er for Europe. The Wor ld
Champion in the contest will
re ce ive the John Doremu s
WQAW Memorial Plaque from
friends of WQAW. This plaque
may be won only once by the
same station in a three-year
period.

PENALTIES:

Three additional contacts will
be deleted from the score lor
each duplicate, fa lse, or unveri­
fiable co ntact removed from the
log. A second multiplier will also
be removed for each one lost by
this action.

Violation of the rules and reg·
ulations pertaining to amateur
radio in the country of the con­
testant, or the rules of the
contest, or unsportmanship con­
duct, or taking credit for exces­
sive duplicate contacts or multi­
pliers will be deemed sufficient
cause lo r orscuautrcancn . Dis­
qualified stations or operators
may be barred from competing
in CQ contests lo r a period of up
to three years.

ENTRIES:

Sample log and summary
sheets may be obtained from
CO by sending a large SASE
with suffic ient postage to cover
your request. It is not necessary
to use the o ffici al form; you can
use your own. Log s should have
40 contacts per page and show
t ime in GMT, numbers sent and
received, and separate co lumns
for aso points and mult ipliers,
Indicat e the mult iplier only the
f irst t ime it is worked.

Mailing deadline fo r SSB en­
tr ies is March atst. Log s can be
sent direct ly to the 160 Contest
Director, Don McClenon N4 1N,
3075 Flor ida Avenue. Melbourne
FL 32901 USA. A lternat ive ly,
they can be sent to CO. 160­
Meter Contest . 76 North Broad·
way, Hicksville NY 11801 USA.
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editorial by Wayne Green

W2NSD/~

NEVER SAY DIE

DEREGULATION

The hearing, by the way, was
in response to the then-new reg·
ureucns on repeaters, Wh ich
were particularly onerous. lack­
ing any initiative lrom the AAAL,
I got representatives logether
from repea ter groups all around
the country to test if y before the
Commissioners. II anyone is rn­
terested, I have a tape of th is
historical con frontation, The
ARRL refused to partic ipate.
putt ing the effort down as naive
and useless. The result was the
biggest change In our ru les ever
brought about.

45().MHz band? How about 220
MHz? Anyone work ing wit h sse
on 2m? How about aurora OX­
ing , meteor-scatte r OXing ,
moonbounce?

Maoutact urers will go a long
way to show their product s
when they have something new.
Keep your eye on the new prod·
ucts sec t ion 01 73 and see
what you can generate. They
want to sho w tneir produ cts and
they also want to get feedback
from your members on possible
new products, They need both
the sa les and the input.

The interest in deregu lation
by the Commission got started
back in 1974, Iriggered by the en
banc hearing at wh ich a group
of amateurs test ified as to the
need for deregulation , Th is
turned out to be a mailer of do­
ing the right thing at the right
ume . . .ae the Commission was
jus t at thai time getting interest,
ed in the concept. The hearing
made clear the need lor deregu­
lat ion o f amateur rad io, and the
Commission started with our
service, intending to use it as an
example of what could be done,

Sho w them around. Have the
glad hand ou t.

When the newcomer arrives,
t ry 10 lind out about him . , . nts
call , il licensed , , . or if he is no t
yet li censed and might be Inter­
ested in coming to the club II,
cense c lasses . . . what bands he
works . , . and so on. Then get up
at the meeting and in troduce the
newcomer and te ll about his
backgrou nd so the others will
know him. Make a big deal ou t of
the newcomer and he will be
back. You won't be able to keep
him away wit h a stick.

In case you haven't not iced it,
darned few hams are outgoing.
The gregarious ham is unusual.
Most hams are loners who may
do Just f ine on the air, but are
afra id to ta lk on a one-to-one ba­
sis. You shou ld recogn ize th is
and gear your c lub meet ings to
overcome this s ituation. If you
have a table where they can
show their new and excit ing
QSL cards ... that's a converse­
tion breaker. Another table
where they can show something
they've built is another winner,
Perhaps a spot to show off new­
ly-purchased ham gear . . . st utt
that Is Just recen tly on the mar­
ket. Everyone is always interest­
ed in new rigs and gadgets.
Anything you can work up in
ways to get members Showing
and telling will break the ice and
he lp everyone ha ve a good
t ime ... and it is a good time at
meeting s which will bring 'em
back alive next month .

This isn 't the t ime to get Into
the detail s on how to run a ham
club, but I will Just touch on
some of the basics. Remember
that when you are running a
ham club you are In show busi·
ness, You want to keep for the
board of di rectors as much of
the du ll business aspec t of the Of considerable sign ificance
cl ub as you can, letting the Is a recent paper (August, 1981)
meetings be times when you are from the FCC. This is a work ing
enterta ining the members. paper on deregulating the per-

Whal is enterta in ing? Well , sonal and amateur rad io sewrc-
demonst rat ions of unu sua l es. The paper is quite candid , , ,
modes o f communications are su rprisi ng in It s frankness.
wi nners. You probably have There are some interest ing con.
someone in the area who is ceot s , , . vrnany,. .eqree that
working with s low scan and can the goals of expanding techni·
knock the socks all the memo cal skill s and manpower and ad-
bers with colo r slow scan. Or vanclng the radio art have fallen
perhaps some members are into on hard t imes in recent years." It
computerized ATTY communi- goes on, " If there is crit ici sm 01
cat ions, Anything on 10 GHz? amateurs for no t being tech-
Any new antenna s popped up nically more advanced, it could
which can be shown on a btack- be misd irected . Perhaps one
board and expla ined? Slides of a should place some of the re-
Dxpedi tlon are greal lun. sponsiblll ty on the regulations,

How much do the members no t the li censees. Substantially
know 01 what is going on in the more regulatory fl exibility than
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quencles and spot the anoma.
l ies qu ickly so they can be
ident if ied .

Not only would this be o f
great he lp f or digg ing out
emergency signals fast, but it
would be even better protection
against ill ic it transmissions in­
valved with spy ing and drug trat­
l ic and so on. Coded transrms­
erons? We have some mighty
sharp ham cryptographers who
would love to have challenges
like that.

Why should the government
spend wad s of money doing
something which we not on ly
could do but probab ly could do
beller, and which we would
enjoy doing?

Yes, a ham mon itoring svs­
tern would take some oraanfze­
non, but it wouldn't be difficult
to hand le. Much 01 the work
could be done over the air, with
unknown signals spotted and
triangulated via a ham net. And
with hams everywhere, even the
UHF channels could be watched
over in every part of the country.
This would rai se he ll with crooks
us ing CB or HTs on commerc ia l
channels to coordinate cnmee..
There would be no sale Irequen­
cy or place in the country for
them. Pity.

FRIENDLY CLUBS

Several letters from readers
have made mention of a sttua­
t ion which I've not iced in some
clubs I've vis ited ... a lack of
fr iendliness. Oh, it isn't inten­
none!... but it is a drag. I sug·
gest that club ollicers take a
good critical look at the way
their c lub is working and start
doing something about it.

When someone new comes to
a club meet ing he (or she!)
should be met by members and
introd uced around . Each person
should have an ident ifi cation
badge so newcomers will know
to whom they are talking. Mem·
bers 01the c lub should be aware
that it is their responsibil it y
to go ou t 01 thei r way to
be friendly w ith any new­
comers .. . to talk with them .. ,

Here is another way that ama­
teurs could help the Commis­
sion cui down on their costs.
Notthat they ere spending a lot
monitoring the ham bands these
days anyway ... and who needs
'em? But with the ru les changed
so that ama teurs could set up a
monitoring system, we would
be able to clean up a 101 of
miseries which are now plagu·
ing our bands.

We have tens of thousands o f
ret ired hams and several thou­
sand more handicapped hams,
all with loads o f t ime on thei r
hands and an eagerness to be of
value. Well, here is a service that
these hams could provide which
wou ld be price less to us. I' ve
talked wit h the FCC commts­
stoners about this and they
seem to be enthusiastic about
the concept. You see, not only
could hams be organized to
monitor the ham bands, but they
could also assist the FCC rncnl­
tors in watching over some of
the non-amateur bands, too.

II we once started getting into
this monitoring idea, it wou ld
no t be long before innovative
hams would Slart coming up
with automat ic band scanners
and receivers wh ich would be
connec ted to mic rocomputers
and would prog ram themselves
10 listen for unrecognized trans­
missions. Wi th dig ital rece ivers
and Irequency cou nters, it is on­
Iy one more step to a system
which will keep track of what
signals are okay on what Ire-

from page 8

"This section shall not apply to re­
ceiving, divulging. publishing, or utu­
izlng the conlents of any radio cern­
mumcanon which Is transmillecl by
any station tor the use 01the general
public; or which re ters to sh ips. ai r·
cratt . vehicles, or persons in distress:
Of which is mOflltored pursuant to
secnoe 0&("'6) and which is received.
divulged, or used in any inveshga·
lion or eororceeem action by the
Commission."

Expllnltlon

This amendment con forms §605 to
§4(fl to accommodate proposed lan­
guage 10 permit use of volunteer
mofIilors .



WARNING
Due to numerous complaints received from readers who have
dealt with Electronic Specialties, Inc., 01 Miami, Florida, we
have discontinued their advertisements and urge all readers
to use caution when dealing with this firm.

ther and further Into the rnstruc­
tion book for the 208, I wonder
what next in HTs. With the LCD
display of the frequency, the 208
should have a substantially
longer battery life than the 207. I
li ke the scanning system ... just
what I've wanted for years,
wherein it scans, stops on a
busy channel for a few seconds,
and then continues scanning.
You can set it up for a priority
channel .. . for instance, I gener­
ally monitor 147.540 for Simplex
calls. They've even made the
battery compartment so that
you can open it without a coin.

I picked up a mailing piece at
Tufts which was rather clev­
er ... and sad. The headline on it
was, "Where have all the arna­
teur radio stores gone?" Then
there are drawings of eleven
graves with headstones for the
eleven Greater Boston ham
stores which have gone out of
the ham business (or just plain
out of business) in recent
months.

With the recent even further
drop in new licensees ... down
around 35% .. . ham stores all
around the country are folding.
The ones that seem to be failing
the most are those which had Ht­
t ie slogans such as, never un-
dersold call for low, low
prices 20% off ... and so on.
You know, unless we do some­
thing about all thi s, amateur
radio will soon be little more
than a retirement playground for
elderly hams.

I admit to getting a bit true­
trated when I vis it some ham
clubs and find that many of the
members ... old-tlme rs , of
cou rse ... are prepared to resist
any efforts to bring in new hams
as much as they can. They don't
want the QRM ... and they don't
much enjoy talking to young
hams ... and don 't want them
trying to jo in the ir club. They
would like to raise the code
speed to 50 wpm and have every'
one coming In pass the Exira
class license exam . . .and then
get restricted to the CW bands
for a few years . They like QST,
not 73. These chaps are turning
amateur radio from a friendly
fraterni ty into an old farternity.

Apropos of the mention of the
1963 debacle, I looked back over
my editorials and found that I
had indeed predicted at thetlme
that one of the results of the pro­
posed rules change would be
the demise of a great many dea!­
ers ... and manufacturers.
About 75% of the ham dealers

One of the facts of bus iness
is that the more of the product
you make, the cheaper it Is to
manufacture. When you double
the production of a piece of
equipment, the cost of making it
goes down 15·25%. So this
bunch of eager buyers in Japan
has done two things to the ham
equipment market. First , their
enthusiasm has encouraged the
Japanese firms to keep up a
continuing development of new
equipment. The volume of sales
has forced American firms out
of the market because the
Japanese equipment has been
both better and cheaper in
most Instances.

Where the shoe really begins
to hurt is that we are now seeing
the results of the over 500,000
Japanese hams and the ir enthu­
siasm. These chaps have now

gone from high school through
college, on into industry, and
are wiping out the American
consumer electronics industry.
Their rate of graduat ion of en­
gineers, technicians, and sclen­
usts has zoomed past ours.

In this respect, amateur radio
has let America down. If you
stop and think about It, most
technical career people get
started in their teens. By stop­
ping the growth of amateur
radio In 1963, with little since
then, we have managed to kill
all virtually a whole generation
of technical people. Unless a
person gets Interested in elec­
tronics in high school, there Is
little reason for him to go into
electronics as a career. So now
we have a bunch of philosophy
and liberal arts majors wander­
ing around looking for work ...
while our electronics industry Is
getting wiped out by Japan.

There really isn't much we
can do about the situation right
now. We will be outgunned in
technicians for some time to
come. If we are going to gel
back into the driver's seat , we
are going to have to figure out
some way to get a whole cenera­
tion of teenagers interested in
technical careers. That' s qui te
a challenge.

In the meanwhile, as I go fur-

Mr. Inoue said that he would
some day be able to put a syn­
thesizer into an HT for us. Well,
we knew it would happen, but It
seemed like a dream. You know,
there was a small outfit out near
Bulfalo, New York, which came
up with a synthesizer early in the
game, but they never really tel­
lowed up on it. It started out as a
club project and then changed
into a business. I think if they'd
played their advertising right
they could have developed into
a large bus iness by now with
perhaps $50 million in sales.

Another firm which had a
crack at it and dropped the ball
was Vanguard, down on Long rs­
land. Andre developed a svntne­
sizer to plug Into the older rigs,
but didn't take it the next step.

It isn't really fai r to put down
US firms for losing the ball on

FM equipment ... or any other
ham gear for that matter. You
see, the Japanese went right on
by us in the number of licensed
hams, so their f irms had a great
advantage. Not only did they
have more hams, but their hams
were much more enthusiastic
and active than we were. Arne­
teur radio really took hold in Jap­
an when they got rid of the
Morse code requi rement. Clubs
sprang up In high schools all
over the country, and today they
have double to triple the number

Icom was designing very nice of active hams that we have.
equipment, and it was selling Further, their sp irit is almost
well. Unfortunately, the com- unbelievable.
pany was taken to the cleaners Have you even thought of go-
by a crooked Arizona Importer/ ing on a DXpedltion? Well, the
distributor. Nothing daunted, Japanese have organized DXpe-
Mr. Inoue, the pres ident of the dtttcns where they have had
firm , came to t he US and about 400 active hams going
shopped around lor a new tm- along and getting on the air!
porter. He also asked a lot of When you read the Japanese
questions about what kind of cl ub magazine you find that it is
new equipment was wanted . . . packed for dozens of pages a
and listened carefully to the month with pic tures of club ac-
answers. The result was the uvntee and outings. We don 't
IC·230, the first synthesized appear to have a sing le club in
ham rig. Before that, the best- the US which even comes close
selling rigs were from Standard to the enthusiasm which has
and featured ever more crystal spread through Japan .. .at
sockets. I got to where I had to least I'm not familiar with any.
have hundreds of crystals on I've asked several times for pic-
hand to cope with all of the re- tures of any outstanding club
peaters going on the ai r.. . and activities fo r pub lication In
the many different rigs. 73 . . . nothing yet.
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the service now has would be
desirable."

Frankly, that's an understate­
ment.

The other day, on my way
down to Flor ida to give a talk to a
group of accountants who are
using TRS-80 systems, I stopped
by Tufts Electronics in Hudson,
New Hampshi re. Chuck recently
moved from down near Boston
to tax-free New Hampshire, thus
saving nearby Massachusetts
hams a bundle on their pur­
chases. Th,e new Yaesu FT·208R
HT had just arrived, so I bought
one.

As I punched up the channels
on t he synthesizer, program­
ming the unit to scan several 10'
cal repeaters and a simplex
channel or two, I got to thinking
about the whole two-meter US
vs. Japan situation. Having been
in the 2m ham field for over 40
years, I remember how things
got started.

The f irst FM rigs were con­
ver ted commercial systems,
mostly by Motorola and G.E.­
monsters, dumped on us when
the commercial two-way specs
were changed, rendering tens of
thousands of taxi and police
transceive rs obsolete. Then
came a rig from I.C.E. (in Texas)
which never got to first base ...
mostly because It didn't work
very well . The next try was from
Galaxy (Missouri). Though un­
stable and much too large, it
sold reasonably well. The enctn­
eering des ign was dismal. Ed
Clegg, who had been building
VHF equipment for us for years,
came up with one of the better
FM rigs of the time, but by then
some of the Japanese equ ip­
ment was starting to arrive.



vrce the education which will
bring us tens of thousands of
entrepren eurs, a ll wnn erec­
tronics and computer back·
grounds. l et's see any country
get ahead of us then !

So, when someone puts me
down as looking to make men­
ey, agree wi th mem . .. and
point out that so far I have a
good record 01 investi ng that
money for the benefit 01 ama­
teur radio and comput ing ...
and, I hope you'll agree ... for
our country.

My ideas on how a college
shou ld be are spreading. I'm get­
ting calls and visits from educat­
ors who are interested in the
plan and who see It as a way to
guide their schools into sol­
vency in the next few years. With
many private colleges fa iling,
some radical change Is needed.
My ta lks on the subject in Brazil
and South Africa brought great
interest, with invites to come
back and get together with gov­
ernment officials to further pur­
sue the idea.

I'm serious about trying to get
American technology back into
the lead and I think I have the
key 10 this. If you were In my
shoes, wouldn't you tee! that
was a worthy goal? Further, I
think it Is a goal I can achieve.

Probably the "richest" lime of
my nte was back in the mid·5Os
when I was the editor of CO and
a lso the president of a small hi-Ii
manulacturing firm. I made a big
$15,000 at that time, wh ich is a
whole lot more than I'm making
now in today's conarettes. I was
able to support a home, family, a
seaplane, an Arabia n horse, a
small yacht, and two Pcrscnes.
One 0 1 the th ings wh ich I
learned was that toys like those
own you, not the other way
around. The horse had 10 be ex­
er c ised every day ... and
tra ined. The Porsches needed
constant service, most of which
had to be se lf-provided. The
damned yacht had to be
scraped and painted every year
or so, the engine worked on, and
so on. The plane? You have no
idea 01 misery unt il you own
your own plane. It cost more per
year to own and run than any
two 0 1 the other toys. It was lun
and I'm glad I did It, but I'm all
over wanting yachts and planes.

Money has value only for
what it can do towards my
goals. If I can generate more, I
can do more , .. and there Is far
more satisfaction in that than
hav ing a pocketful of hundred·
dollar bills ... or a bankful.

I have this dream of being
able to help get amateur radio
into more countries ... as a way
of helping those countries to
grow. Countries have a deeper­
ate need lor electronics and
co m munication s expert s ...
technicians, engineers, and sci­
entists. The best way, by lar, lor
getting trese needed people is
via lntecttcn of teenagers with
the virus of electronics ...
and that means amateur radio.
n works!

No, ill was into a personal lor­
tune, one 01 the fi rst things I
would do would be to stop writ­
ing editorials, which I'm sure
would immediately increase our
circulation by about 50% . The
next would be to stop my cru­
sades, such as the very costly
one twenty years ago to sell
sideband to the readers-who
hated it and tert tnat AM was the
only way to go. Or the effort in
1969 to get amateurs interested
in a li ttle-known mode: NFM and
repeaters. While I pu bl ished
hundreds upon hundreds of artl­
cles on repeaters and NFM, or­
ganized FM symposiums, put
out a repeater bulletin, and doz­
ens of books . .. the readers reo
volted, with about 20,000 orcc­
ping tne magazine in disgust.
Oh, most 01 'em came back,
sending me notes saying that,
golly, I'd been right, sorry about
that. But it was rough going lor

If the United States is going to several years.
stay on top over the next genera· Not having a house or " Iamily
non or two, we need to Invest In li fe" to take up my time, and not
technical people. I'm working on having a yacht, plane, horses,
that via my push to get amateur and dogs,l have the lime to read
radio and computer cl ubs into so that I can keep uponcomput­
every h igh school In the country. er technology ... t ime to keep
I'm a lso work ing on it via my dozens 01 business projects go­
Haw th ome-n ree n Ins t it ute Ing .. to personally use ccmout­
concept ... a college which is ers. video cameras .. . to go ski­
geared to the 1960s and ing occasionally, to traver . ..
90s ... one wh ich will feature and even get on the air more
high-speed concentrated educe- than you might think. I have the
non in both technical mailers time to write my editorials and
and bus iness. My aim Is to pro- even articles for other maqe-

73 Magazine . February,1982 133

about making ever more money
to keep the stock prices high.

This came to mind when I got
a let ter the other day ... and not
the Ilrst one . .. saying that the
reason I want ham growth is so
that I can make more money
from 73 Magazine. let's take a
good look at that cop-out.

First point. If I were interested
in money, spending time on try­
ing to get amateur radio growing
would be one of the last ways I
would invest my t ime. The rea l
money today is in m icrocomput­
ers, and the maximum return for
hours spent is Obviously In that
field. Every time 1 start a new
computer magazine, I generate
a couple of mill ion dollars more
cash flow for us and bring em­
ployment to a bunch more oeo­
pie. I also help the microcomput­
er f ield to grow by virtue of the
communicati ons I bring about.

No, from a business point o f
view, I could care less whether
amateur radio grows or not. II I
were to fo ld up 73 Magazine,
we'd make more money using
the people and fa c ilities for the
much, much more profitable
computer publications. But r'o
miss a lot 0 1 fun ... and amateur
radio would lose a lot of articles
and enthusiasm.

HAM WATCH REPAIR

went out of the ham business as
a result ... and most 01 the man.
utacturers. It's InterestJng to
see the old ads for Hammarl und,
Hemcratters. National , acnn­
stan, squnee-sanoers, central
Elect ronics, l akeshore, Mulli·EI·
mac, United Transformer, Stan­
cor, Bud, Gonset, Polytronics,
and so on. It sure w iped 'em out.

The 208 is a great rig ... but it
is not a breakthrough Into any·
thing really new. If we're going
to get amateur radio pepped up,
we have to get Into the 80s and
digital communications tech­
nroues. We really have nothing
new to be excited about. FM Is a
bore for most of us ... and heck,
DX has been around for a nte­
time. What have we that Is really
new and fun? We need some­
th ing to get our Juices flowing.

What have you got?

GETIING RICH

Firms wh ich are publicly held
have a problem thai privately
owned lirms don't have to worry

Eventually, those Casio C-8O
and COO watches run out of bat­
tery and need to get a battery re­
fill . The replacement o f the bat­
teries isn't a really big deal ...
you can probably do it. Or, of
course, you can lire it back to
caste fo r their S10 repair charge.
Many jewelers are afraid 01 dig·
ital watches and claim they
can 't fix them. Tsk. Po int Two. Even if we got into

You can run into a problem a great growth pattern and 73
with the caste watches in that Magazine started to make a
they often do not start when you huge profit , the money would go
rep lace the batteries. You have toward my rea l goals, not to me.
to short out the ballery cover My goals are to provide educe-
and a nearby me talli c dot tJon through my publications
marked " AC" wi th a wire, tweez- and through any other media
ere, or even a paper clip to geJJ. availab.le. If 1 had a m ill io.n to
the watch to st art again. Jewel- spare nght now, I would QUickly
ers have gotten Instructions on put it into the development of
this, but often Just don't want to Hawthorne-Green Institute, a
be bothered ... or didn't read col lege t o t eac h erec t ron -
the instructions. ics , communications , and

The C-80 and C-90 cesrc computing.
watches, which I've written I seriously doubt If many read-
about before, are the ones ers spend much less on them-
wh ich did the most to put both selves than I do. I do have to buy
Texas Instruments and Oommo- clothes so I look well, even if I
dare out of the watch business. begrUdge the expense. That's
Cas io came out with a $50 part of being in business. My en-
watch which knocked the socks l ire life revolves around the
off everything else on the mar- business. I grab breakfast at my
ket. More and more 01 us arou nd desk, have a business lunch al-
the magazine are wearing the most every day ... or else I eat
COO beeping away every hour an apple and cheese at my desk.
in u~tson . Dinners are often with acvert!s-

My thanks to WB90JD lor the ers. at ham ~lUbS, cc:>mputer
battery inlormat lon on the shows, or on tnps to vren manu-
watch. tacturers. I don't th ink my wife

and I get together to eat d inner
at home ten days a year. She,
too, is wrapped up in our busi­
ness, and we share a two-room
apartment in the o ld house that
Is our headquarters bui lding.



-
ztnes. I can get 10 Florida 10 give
a talk on computers 10 an ac­
counting group (expenses paid),
to participate in a workshop on
how to start special Interest
magazines (at the Fo lio show in
New York) . . . to get to South Af ·
rica and address data process­
ing professionals on the impact

of microcomputers .. . and so
on. I do have to give up some
things which are important to
most people in order to do what I
enjoy ... pursuing my goal of ed­
ucation for as many people as
possible.

II doesn't lake money to do
many of the things I do-just

time management. I was able to
set the 10.S·GHz record for
states worked with borro wed
equipment because I was will­
ing to go up a damned mountain
at all hours of the day and night
for skeos . .. f reezing my qaluc­
cis off.

Of course, if I get a lot of stat-

tc about getting rich, I can at­
ways find some sucker to buy
me out and go for a twenty-year
sail around the world, charging
$50 a contact to t he Honor Roll
hams, and live like a king . An en­
terpr is ing ham can make
$50,000 a year or more that way ,
as we have seen in the past.

RTTY LOOP

I have a note here from Jeff rey
A. Maass K8NO, who relates
that An y OXers will have an op­
portunity to add Anguilla (VP2Ej
to the ir DX totals between Feb­
ruary 23 and March 3, 1982. A
group of contesters will travel to
Anguilla to participate in the
ARRl CW and sse DX contests
between February 15 and March
10,1982, and will be taking along
a complete Rny station. Ama­
teurs using the calls VP2EV
(QSl to K8ND), VP2EJ (QSl to
WA8CZS), and VP2EO (QSl to

doing. I have another letter here
from K. D. Hardin KC51 1, out in
Albuquerque NM, who recently
purchased a Teletype" Model
3320 and is looking for data on
hooking it up. The 3320 is the
"1/0" version of the Model 33,
and is a very useful machine.
This machine is designed to
work in a 2().mA loop, and con­
nect ion is via either a nine­
position terminal strip or a
twenty-pin plug, located on the
back ot tne call control unit. This
is the right rear corner of the
machine, as you face it . Fig. 1 is
a diagram of the nine-pin strip,
terminal st rip 151411, at the rear
of the machine.

Unfortunately, not all Model
33s are alike, and minor differ­
ences in the ca ll control unit can
lead to major difficulties in
hooking the machine up. Manu­
als are available from several
sources; seethe ads in this maq­
azine for current availability.
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Fig. 1. Mode/33 teletype hoOkup.

Not everybody likes a corn­
puter, though. 1 have a leiter
here from Richard E. Christina,
in Pahrump NV, who writes, "1
need a transmitter st rictly for
RTTY .. . 1 would like about 200
Watts, 100% duty cycle, tubes,
vto . . . 1 do not desire to use a
computer at this time."

Well, Richard, first of all , let's
get ou r apples and oranges
straight. The computer, if you
use one, replaces the mechani­
cal teleprinter, not the transmit.
te r and receiver. No matter what
method you use to display the
ATTY signal, from an ancient
Model 12 to a whtz-Bang 6880
Micro-Term, you still need a
transmitter, receiver (or trans­
ceiver), and antenna to get on
the ai r.

Now, to the point of your
question. A look through the
back issues of 73 or any other
amateur rad io magazine or
handbook will turn up many err­
cuit descriptions for CW trans­
m itters. Basically, that's all a
RTTY transmitter is: a CW, i.e.,
continuous wave, transmitter in
which the frequency determin­
ing element is modified by the
digital RAY information. Adding
that modification to the vfo, for
example, involves a simple
otooe-cececttcr combination,
called a "shift pot ," that we have
covered in this column several
times in the past few years.

As for the teleprinter itself,
ltnding information on this mao
chine or that can also take some

7.2 is only $20, and SSTV 7.3 and
7.4 are $30 each.

Not interested in SSTV, huh?
Well , Clay has a lew good Rny
programs, too! His bottom-line
RTTY program, Rny 7.01 , al­
lows Rny transmission and re­
ception in Murray and ASCII at
all common rates. Three trans­
mit buffers, an RY buller, and a
CW identifier are also provided.
All th is for $20. Clay's too­
l ine prog ram, RTTYCW, pro­
vides RnY transceive, CW trans­
cerve . random code groups,
split-screen display, mul tiple
buffers, and tape saving. Requir­
ing an external demodulator and
CW interface, the program sells
for the lofty sum of $30.

Interested? Drop Clay a line at
Clay Abrams Soft ware, 1758
Comstock l ane, San Jose CA
95124 . Be sure to mention
that you read about it in RTTY
l oop, OK?

One of those systems hams
appear to be turning to is the
new Radio Shack l RS·80C(A),
the so-called "Color Computer. "
Based on the powerful Motorola
6809 central processing unit,
the l AS·80C appeals to the ham
on many levels. Until recently,
however, little was available in
the way of RTTY software for
this computer.

Now, Clay Abrams K6AEP, an
author whose works are well­
known to the readers of 73, is of­
fering some rather nice software
for the I RS·80C at reasonable
prices. Appealing to both the
RTTY and SSTV enthusiast,
Clay has put together some
rat her nice packages.

Interest in older machines is
still arou nd. Chuck Euola
K8YPU, of Aedford Township,
Michiga n, is us ing an Altair
680b. This M6800·based com­
puter was introduced shortly
after the Altair 8800, the " orig i·
nal " 8080 computer. Chuck is in-

For the slow-scan te levision terested in receiving AnY with
(SSTV) operator, Clay has three his 680b, and wonders if some of
programs of varying degrees of the prog rams published to run
capabil ity. SSTV 7.2 converts with other 6800 sys tems will
the TAS·80C to an SSTV key- work. Other than changing the
board for sending frames of five 110 address, the biggest crob­
lines each consisting of six tern you may have is with the
characters. The next step up is slow speed of the 680b, as the
SSTV 7.3, which expands the clock runs at 500 kHz, roughly
previous system to include an one half to one quarter of most
SSTV keyboard, co lor keyboard, other 6800 sys tems. However,
video m ix ing , and joystick you might try halving the con­
graphics. His ult imate system Is stant in a delay loop, as catcu­
SSTV 7.4, which allows gray- lated for a 1·MHz system, and
level picture tran smission and then fine tuning as necessary.
reception, co lor-picture recep- The prog ram published in th is
tron , tape-save ability, and many column back in Ju ly, 1978,
other featu res. The cost? SSTV should work reasonably well .
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One of the fastest growing
phases of RnY these days, at
least as evidenced by the ques­
t ions 1 receive from readers of
this column, is " computerized,"
or at least video, RnY. More
and more, the amateur Is getting
away from the old grease·
monger of mechanical tete­
pr inter and turn ing to one of the
new microcomputer systems.

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



WB8VPA) will be operating in
the time slot detailed above.
Good luck !

By the way, the number of you
interested in ATTY DXing does
seem to be growing. Not only fo r
two-way communications, but
for looking for those rare press

and commerci al st ations, too!
Lt. Mike Anderson, with the U.S.
Navy in Europe, is one of those
folks. So I am happy to let you in
on a li ttle tip. A few months
back, I mentioned Tom Harring­
ton's book, World Press Servic­
es Frequencies, in this column.
Availab le from the 73 Rad io

BOOkShOp at $S_95, this book
contains list ings of hundreds of
com mercial and governmental
RTTY stations. One of the ser­
vices promised by Tom was to
keep buyers updated of recent
"finds" and cha nges to the
list ing . Well, I have received his
latest listing, and it is quite a

gold mine for the individual in­
terested in RTTY monitoring.

Well, thi s m onth brought
Grou ndhog Day ! Did the ground­
hog poke hi s head out of
Baudot, see his shadow, and
ASCII for six more weeks of win­
ter? Who can say? (Murray can!)
Find out here, in RTTY Loop!

panel. Th is switch lets you use
the Eccnc Keyer II li ke a bug or it
can be used to make tuning
more convenient. A red LEO Indl·
cates when the MFJ-401l405
Econo Keyer II is on. It may be
used wi th an internal 9-vo lt bet­
tery or any source o f 5-9 V de.
Circ uit ry is provided for both
grid block and direct keying.
This features lets the keyer work
we ll with tube-type and so lid­
state rig s.

The MFJ-405 Econo Keyer II
has a built-In cl ear lucite paddle
and a jack on the back for an ex­
terna l Iam b ic padd le . Th e
MFJ-401 does not have a built-in
paddle, but all other features are
the same.

For more information, con­
t ac t MFJ Enterpr ises , Inc.,
PO Box 494, Mississipp i Sta te
MS 39 762. Read er Servi ce
number 478_

LNR DOWNCONVERTER FOR
SATELLITE COMMUNICATIONS

The new Model DC4-E1 is a
high-performance, low-profile rf
to i-f converter especially de­
signed for small terminal satel­
lite Earth station s. Available in
sing le thread and redundant
configurat ions, this unit offers
low phase no ise and good fre­
quency stabili ty for digital and
voi ce carr iers, such as QPSK
and FM-SCPC_ The DC4-E1 is
compact, measuring only 1·3/4"
in height, and is designed for
19" rack mounting. Interfaces
are co ax connecto rs, so that the
s ignal may be carr ied on low­
cost coaxia l cable. FET LNA
power on the rf input connector
is available as an opt ion.

Low translation phase noise
is ensured by an internal c rystal­
controlled phase-locked osc il­
lat or. Additionally, designed op­
timization ensures minimal in­
termodulat ion distort ion. Each
converter module is self-con­
tained, inc luding power supply.
The unit Is designed for unat­
tended operat ion and has a re­
motable summary alarm and
trent-panel monitors for key op­
erating parameters. LN R is a
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ON _

MFJ-401 AN D
MFJ-40S ECONO KEVER If

The M FJ-401 and MFJ -40S
Econo Keyer II from MFJ Enter­
prises is a new full-feature econ­
amy keyer using the Curtis 8044
IC for reliability. The MFJ-401l405
Econo Keyer II has a much
easier to use des ign and layout
than the ol d Econo Keyer line.
All co ntrols are located on the
fron t panel where they are easy
to find and use.

The MFJ-401/405 Econo Keyer
II has front-panel controls for
both speed and volume. The
on/off swi tch and auto/semi­
auto switch is on the front

V OLUME

MFJ~401 OFF ••

The MFJ-40 1 Econo Keyer II.

MODEL

The Ten-Tee 2-.k W antenna tuner.

MFJ

SEM I
_ AUT

•• AUTO

bronze front panel w ith blackout
lig h ti ng, sa ti n- fi nish w rap ­
around alumin um bezel, black
textured vinyl-cl ad aluminum
clamshell top, and bottom with
fold-down stainless steel bail.
Size: 6'12 " H x 12 JA " Wx 131/2 "
O. WI.: 9 roe.

For full informat ion, write
Ten-Tee, Highway 4 11 East,
Sevierville TN 37862.

NEW PRODUCTS
TEN·TEe 2-KW

ANTENNA TUNER

Another fi rst fo r Ten-Tee is
a new 2-kW antenna tuner/swr
bridge/power meter. The new
tuner uses a reversible " L" co n­
figuration wi th a silver-plated
ro ller inductor, high-voltage vari­
able capacitor, and selectable
fixed capacitors for great er ver­
satility in impedance matching.
The design automatically pro­
vides a low a minimum loss
path when properly adj usted.
Power rat ings are 2 kW PEP and
1 kW CWo Frequency range is
1.8-30 MHz. Model 229 matches
conventional SO-Ohm unba l­
anced outputs of transceivers or
linear amplifiers to a variety of
ba lanced or unbalanced load
impedances. Antennas such as
dipoles, inverted " V" s, long ran­
dam wires, windoms, beams,
rtrombrcs. mobile wh ips, Zepps,
Hertz, and similar types can be
matched. A built-in balun co n­
verts one antenna to a ba lanced
conf igurat ion if desired.

The built-in swr bridge and
dual-range power meter indi­
cates swr from 1;1 to S;1 and
power from 10 to 2000 Watts.

Front-panel controls are vari­
able capaci tor with spinner
knob, roller inductor with spin­
ner knob, t t-poait lon bypass/hi­
10 capacitor select switch, a-pe­
sit ion antenna selector switch,
swr sensitivi ty, forward/reverse
switch , 2000/200·Watt power
range switch, and swr/power
meter switch.

Rear panel includes coax in­
put connector, four co ax anten­
na connectors, three thumb­
sc rew -type connec to rs f or
single wire and balanced li ne,
ground connector, and 12-V de
input for dial lighti ng power.

Styling matches the Ten-Tee
Omni transceiver and Hercu les
li near amplifier wit h black and

•



The LNR frequency converter.

copy speed, SUPERCW brings
the user to 20 words per minute
in as little as 72 hours of
practice.

The disk-based SUPERCW
package requires a 32K, 1-disk
system. Features include ran­
dom or plain text practice, sam­
ple testing, and provision for
multiple users. For more truer­
meuon. contact Frontier Enter·
prises, 3511 Gallows Road, Falls
Church VA 22047. Reader Set­
vice number 483.

Va lor Enterprises' mobile HT
charger.

MOBILE HT CHARGER
Mobile amateurs can operate

and recharge their hand-held
radios anytime with the new HT
sower-ctrercerr from Valor En­
terprises. They simply Insert the
charger into the lighter socket
and attach the mating plug to
the radio. It will charge hand­
held radios In less than an hour.
The HT Power-cbarcer is not
just a dropping resistor and
diode, but a pair of transistors in
a variable current regulator that
is sen-eojusttnc depending on
the batteries' stale 01 Charge.

Mobile amateurs will appreci­
ate the convenient package-all
c ircuitry is enclosed In the plug
with no box dangling on the
cord. The HT Pcwer-cberaer
features a built-in LED to in­
dicate lighter socket tuncuon,
with a five-foot connecting
cable and plug to mate with the
radio. There are six models de­
signed to fit most popular ema­
teur hand-held radios.

For more Information, con­
tact Valor Enterprises, Inc., 185
W. Hamilton Street, West Milton
OH 45383. Reader Service
number 481.

SU PERCW
Frontier Enterprises has in­

troduced SUPEACW, a comput­
er-aided instruction program for
the TRS·aO Model' or III micro­
computer. Sound and graphics
are combined to teach the user
International Morse Code. By
progressively increasing the

The Aluma Tower tra iler.

The HAL portable RTTYICW termina l.

HAL Communications Corp.
is pleased to announce the new
CWR685A Telereader portable
RTTY/CW termi nal. Featuring
compact size and 12-V de opera­
t ion, the CWA685A is just the
thi ng for the traveling RnY am­
ateur who wants to " take it with
him." A green phosph or 5" dis­
play is built into the small
12-314" x 11 "x 5" mai n cabi-
net, as is a Rny modem for 3
shifts, both " high" and " low"
tones. The keyboard is separate
and connects with a a-too t cord
to the main unit. Advanced tea- reader consumes little space
tures such as programmable and can be connected to an ex­
HERE IS messages, type-ahead ter na l mo nitor and parall el
transmit buffer, and automatic ASCII printer for even more ver­
tran srmt-recerve control are in- satili ty.
eluded with the r etereeoer. The For more info rmation, coo­
CWR685A can easily be slipped ta ct HA L Commun icat ions
Into a suitcase for a ham outing. Corp., Box 365, Urbana IL 6180 1.
In the home shack, the Tele- Reader Service number 479.
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PORTABLE RTTYICW
TERMINAL

NEW TOWER TRAILER
For th ose special situat ions

that require communications
tower mobility, Aluma Tower Co.
introduces an all-stee l trailer for
tran sport ing and erecting any
Aluma Tower Co. aluminum or
steel tower. Ideal for Field Day,
civil defense, remote signal test­
ing and many other situations,
th e lowerltrailer combination is
easily towed. Once in place, the
tower is tilted up and cranked In­
to position. The trailer acts as a
secure base.

For more info rmation, con­
tact Aluma Tower Co., 1639 Old
Dix ie Highway, Box 2806, vero
Beach FL 32960. Reader Service
number 482.

leadi ng manufacturer of tele­
communications equipment for
satelli te Earth stations.

For more information, please
contact LNR Communications,
Inc., Marketing Department, 180
Marcus Blvd., Hauppa uge NY
11787. Reader Service number
480.
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WATCH FOR OUR NEW PRODUCTS
COMING SOON

HAL 23104 "'H1 DOWIl CONVERTE RS IFRED R,I,IlGE 1lIOO 12~ " Hl )
~MODel" KIT BAoSICUIlI TW/ PRE''' P LESS llQUS I"'G & RlTIOiGS ",.'S
~ MODEL f2 KIT (or"" II'N"'91 IS' ,M
~ MODEL n KIT lor"" H'9" GiII"'II'_1 ,",'S
" OOl l S 2 & 3 WITH CO" FITfI "'GS III & OUT ' 1l 0 WITH ~'U T ~ E R - PllOOHD Q! E CAST
l<!uSII«;S
F,I,CTORVWIRE D& TES TED
llolSlC POWE RSUF'P\. V
POWER SUPI'lVKIT fOR.1lO'([ oII lhl C'SI:
U CTOflv WIRE D&TE STE D
ANTU~NAS &. OTHER ACCESSORIES '~'ilABlE SEIlO F()II l,I{)IlEIIl FO
COMPLETE KITS: COIlSISTIIl G OF EVE RV ESS-E Il TI' l P'RI Il H OE O TO ....E YOUR
COU Il TlRCO"'P\. H E HAL.eoDA 7·[lIGIT COU Il Tf R oIIlTH FREDUEIlCV lV.'oGE OF ZERO
10 liOO "' Ml FE,I,T URES TWO I" PU IS OIlE FOR l OW U EDUE 'ICY ' ~ O O ~E FOR HIGM
FREOUE IlCY . UTO...." C ZEIIO SUPl'IIESSIOIl II"'E BAo5-E IS 1 0 SE CDR 1 Sl:C Golle
tili H QPTIOIl'l 10 sec GolT[ AVA ilABlE ACCU RACY :!: 00' ''1. ununs 10-"' Ml
C RY S I Al~ PII'" COMPLETE KIT 1129
HAL·300A 7-OlGIT COU lltER ISI\lll . R 10 600' , WITH FREOUEllcY RAIl GE OF O·
)QO MHl COMPLETE KIT 110t

HAL·50A 8-01GII COU Il IERWIIH FREQUENCv RANGEOF lf RO TO so MH/ OR BETTe R
' UTO\lAIIC OW MAl F'(JINI l ERO SU P~R ESS IOOI UF'(JN DE M' NO FEAlURE S TWO III
PUIS ONEfOR LOWFREDUE NCV,,,PUI 'NOON EONPANEL FORUSEWITH ANYINTER
N' LlV MOUN IEO MALT RO NIX PRt·SCA lER fO R WHI CH PROV IS IONS HAVE AlREA DV
BE EIl \lADE ' OSEC AN D I SEC TIM E GATES ACCU RAC V :!: 001 % UTIlIZES 10-MH/
CRvSTALsPPM COMPLETE KIT 110t

FREE: HA L'79 CLOC KKI TPl US ANINl'NE Rf ~ROB E WITH PU RCHAS EOf A'I Vf RE
OU[ IlCVCOU IlIER

MOVING?

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
IAMSATl, P.O. Box 27, wasnmaton, DC
20047. Please write for application.

For a FREE SAMPLE COpy please
send 51 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, wolcott, CT 06716.

DISTRIBUTOR FOR
Aium. Tow.r . AP ProduCIi

(We have the new Hobby·B lo . Sylt.m)

-::<'~-r HALTRONIX
\ '\ '- ' PO 0" HAL"' '. , " 1"- . . BOX 11 1

HAROlD C, NOWlAND SOUTHGATE, MICH. 48195
W 8ZXH PHONE(313)2B5-1782

PRE·AMPLIFIER
HAL.PA·lI WIDE BAND PRE ·AMPLIFIER. 2-200 \l H/ BANOWI01H 1- JIl B
POINTSI 19 eeGolI N FULLY ASSEMBLED AND TESTED 11 ,'5

fP
CLOCK KIT - HAL 1t FOUR·DIGIT SPECIAL - 17.15.
oPE AAI ES 0" 12 VQlI AC 1'101 SUF'P\.IWI PllOVISION S ~0Fl oc ,1,"0
Al...RW oPE IIA IIQIi

6-DIGIT CLOCK . 12124 HOUR
COf,IPlEIE ~IT ro" SISI' NG OF 2 PC G l0 PRl-QII lllf O PC IlOAIIOS 1 ClOC~ CH P 6
FNO CO"' I,I CA I >+ IIE...OOtJTS 13 1R.1...S 3 CAPS 911ES IS10llS 5 (IIODES aPUS"
6UHO" SWITC MES POWER TRA Io S~OR I,I E R A~ O IIl Sl lIUCilONS OO~ T BE HIOlE O B'
PARI I' l ors WHERE YDU HAVETO/lU' EVE RVIHIIlG H TIlA PRICED AT 112.'5

CLOCK CAS E AVA llII/ Bl E AIo Owu ~ 11 AIoY (IO,E OF I" f AIl()VE CtOC oS REGUl ...1I
PR ice S6 50 I Ut DillY $<I SO WHEN 'OUGH TWil li ClOCo

SlX.DIGIT ALARM CLOC K KIT ~0Jl >;(J llE CA\l pt ll RV OR ~ I E LO-OA v USE oPE R
Al ES 00. 12 VOlI AC 0Fl OC 1..0 HAS us OW " 60, "1 I ,I,I E B.lSE 0" THE IlO...RO CO'"
PLf IEeu.....U [[E CTIIOI,,,C CO"'PO" E"'IS .....0 TWO-P_ECE PilE,oeuecPC iIOA ROS
BOARDSIZE. · . ] " CO"'PLET E N,I HSPEA. ER AIo OSWITC"€S I ~ oPE RAIl'O Oil OC
I" ERE >S IlOTHl toG "'ORE TO BU Y · PRICED AT 11" 5
-tea ve.vo .t AC lI Il E CORD ~ DR THOSE "'HO WISH 10 oPERATE I" E ClOC o fRO'"
110-VQlI 'C 12,50

SHIPPING INFO RMATION: OAOERS OVER $25 WILL BE SH IPPED POST.
PAlO EX CEPT O N ITEMS WHERE ADDITIONAL CHARGES ARE REQUEST.
EO ON ORDERS LESS THAN $25, PLEASE INCLUDE AOOITIONAl SH ID
FOR HANDLI NG AND MAILING CHAItGES_SEND~ STAM" FO R FREE
FLYER

PRE·SCALER KITS
HAL 300 P RE .. , <P,e ·d rlli&t! G-l0 oo.'d ..nd I IIcomponenlll I I ' .' S
HAL 300 AlPRE _. . , <Slme .. l boye bul "" lh pre/llmpl_ _12'.'5
HALlOO PRE . <P,e-d rili&t! G-IOoo.rd I nd I II componen tS! 121.'5
HALlOO AlPRE ... ,. (Silme II /llbove but "" t ~ p'e/llmp l, ., 131_15

til
H AL·1 GHz PRESCALER v..f & UHf IIlF'UI & OUI,
PU I DIVIDES BV1000 oPE RAIES O~ ASlloGl E5 VOlI SUPPlv

PREII UILT" TESTED Sl. 1tS

TOUCH TON E DECODER KIT
HIGHl YSTABL EOECOCll R ~" COI,! ES W1 1H2SI(l[O Pl,UEOTH RUAIoOSOlOE II flOWE D
Gl0 PC !l(),I.RO 7-567 ~ 2-1.02 A'I OAU H Eelll()lolC CO""POIoEIlIS BO. RO " EAS
uRES 3-1/2 .5·112 '''C >+ES HIS 12ll \ ESOU T Qljly I3I.ts

NEW _ 11 LINE DELOXE DECODER "'_ItS
DElUXE U ·BUnON TOOCHTONE ENCODEIl KI T U111I21..G I >+E Io E... IC I,!
1206 CHI P PIl()VlllES BOT.. WlIU ' l .1." 0 ' UOIO ' ''()ICA1!O'lS' CO \l ES "" 1.. us O'o'i "
TWO TO'<E ANODIZE D AlUI,l Io U... CAB, ,,£! I,If ASURES Dlol Y 2-3' .- . ]-]1 '- COI,I
PlEIE WIIH l DUe" -TOllE PAD BOARD CRYS TAl C.. ,P A"O ' U -.e CE SS...R. COl,lPO
IlEN IS ID ~I Io'S" I..e~ I T PRICED AT 129 M
NEW _ 11 l iNE DELUXE ENCODER 131_' 5
~OR I HOSEW>+O WIS>+ 10 \lOU ~ 1 l HEEIoCOOl R ..... H' 10 0-MH O U"·T THE PC BO...RO
I,! E"'SURf S ONlY9116" . 1·]1 .- I HIS PAR TIAl ~ I I ....T.. PC BOA~D CRYST ' l CHI P
.....OeO...F'(J..E.. rs PRICED AT 111_' 5

ACCUKEYER (Kin 1HIS ACCUK EVER IS '" REV1Sl'O VERSIO" Of I >+E VERY F'(J9Ul AR
WB. ~ V f ACC UHYE ~ ORIGI NAl l Y DESC ~ I Bl'O BY JAl,lfS GARRETT ," OSI \l AGAZ,N E
AN DTHE 1915 R' 0I0 AMAI[ UR S HA NDBOO K 111.5
ACCUKEYER _ MEMORY OPT ION KIT PROV iDE S ASIMPLE l OW COS I MEI>+OO
O~ ADDING MEMORYCAPABILI TY TO IHE WB4 VV f .I.CCU KEYER WHI lE DE SI GNE DfOR
DIREC TATTACH ME NI TO rHE ABOVE ACCU KEV[R IT CANALSO BE A!l ACHEO TO AN V
SIANOARD ACCUKEVE RBOAR DWIT HlI TT u 01f~ I CU l I V 111.' 5

BUY BOTH IHE MEI,I ORY.I.N O1>+1 KEV ER AND SAVE COMBIIotD PRI CEOllL v $32 ,00

lip, _

o Payment enclosed

Subscription Department
P.O. Box 931

Farmingdale NY 11737

print NE W(}dd(("j~ hat':

Ifyou nave no tatet handy. print OLD address here.

19magazine

o Addrt>1os c hange only

o Extend scbscncnoo
o I nter ot'W subscription 0 Bill me LIter
0 1 vear S2500 {Cii nada 527, Fort'ign SJ 51US funds)

Let us krtow 8 weeks in advance so thai you won't
miss a slngle issue of 73 Magazine .
Attach old label where indicated and print new ad­
dress in space provided. Also include your mailing
label whenever you write co nce rning your subscrip­
ti on. II helps us serve you promptly . Write 10:
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I City State Zip :.;1
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1.5 w.lls In_ 20 out
COR BNC In-50-239 out
sm.1I size: 1·3116" x3"x 4-112 "
Class Cor AB1

~fR¥S CI1 r.1 I NC.

BEEPER III

POLICE CODE

APARTMENT BLUES?
Get on the cu NOW'

With

HANOBOOK OF APARTMENT OPERATION
by Don Fox. W2IQD,

Everylhlflg you neeo to know about operal lng from these

tough spots. Over 150 tccr-nueo pages cover

every cseecr 01cccrtmem/ccnco ccercucn.
MONEY BACK GUARANTEE

only $12.50 + $1.50 p&h Check, MC. VISA (cardN-dale)

to Wessex Publlshirlg Co. Dept. B9

POB 175 N. Chelmsford. MA. 01863

Two·meter H.T. Amplifier Kit

The ProfessIonal Touch
Comes to Amateur Radio!....,_._..._,-­_..---_...__..- _.'._...._-- ....... -.

~~ - --- ..'......,...-........._ .......- '._- ....,--- ..._coo "'.. __ ...-_ _ .,.._..._- ............---_..._­_.._..-..-.- '--""_ .._ _..-
BP.3A; UlH. eel)le. st.ndard 4-pin . C · cooos_ ......
connectors S3Il.9!i P9d _
BP·3B U U .bove 'lhoutcon- . """ - - - - -$369!i ......... . __.ne<:tors ppd . _ . _ ,__ n • •
ep 3C. ct rc uu ee• •d only. for . ~:...;.: ::...._ _.
cuSlom 'nl1.lI. h()l'l• .. . . S29 9!i P9d __ c _ '

" ,. n'IOdel' . '. U_",.., _ urry. 90 d., Ilm,ted n., w.
ship F'RST CLASS/l l\lSUflEO.nd _ PflEP", '~'Pll'ng In t,.. U.S. DM*
_ "", 1M''''''. OfliO ..._ 11 P..... add 5 '\\0 ..... tax CI'oae~ or rnonsy
_on" ...85

3148 Dorf Drive,
Deyton. Ohio 45418

SCANNER ACCESSORIES
FREE LITERATURE

501-623-6027

ONE, INC., RT. 7, BX257 v"
HOT SPRINGS, ARK. 71901

UNSCRAMBLE

ask . bout
OiIr oIlier
UHF & VHF
amplifier kits

.....59 1398 Edwerds Ave.
lakewood, OH 44107

QRO ENGINEERING (2' 6) 22' ·9500

DEBCO ELECTRONICS
P. O. BOX 9169 DEPT. K

CINCINNATI. OHIO 45209
Phone: (513) 531-4499

6 Digit LED display. 12 or 24 hour
format. Will operate 12 VDC or 12 VAC.
Accurate crystal time base. LED
display turns off and on with ignition if
desired. Kit is complete with cabinet
and 4 way mounting bracket.
Model 2001 A .. .... ..• . . . . . .. $29.95

($27.95 in c tvs. of 3 or more)

Six dig its LEO c lock . 12 or 24 hour
formal. Attract ive c lear plexiglas
stand. Kit is complete including pre­
cut and drilled plexiglas stand and all
hardware. Size : 6N H )(4-1/3° w x 3" 0
MOdel 850 ••.. . ......••. . . ... $29.95
Model 850 WT (Factory wired & tested) •••
. . •. . . . . • .... . .. . . • •. .... .. . . $39.95
Now available with GREEN LEOs
Model G850 • . • . . . . . . . . . . . . . . $39.95
Mod el G850WT(Factory wired & tested) ..
.. .. ...... , . •....... . .. . ..... $49.95

(10% off if you buy 3 or more)

Model 850

Model 2001

12 o r 24 hour fo rmat. Six large .5"
d ig its. 50/60 hz operation . Kit is
complete with attractive ptelt ig las
cabinet.
Model 531 4 .. . _••..... ...• $29.95

Model 5314

60 HZ CRYSTAL TIME BASE

Easy 10 assemb le and install , th is kit offers options not
normally found in o ther alarm systems. Hidden switch
mounts under the dash. Kit has prov ision at sensors and
remote control switch . Programmable time delays for exit.
entry and alarm periods. Basic hook-up utilizes the dome
light ci rcuit activati ng when doors are opened . The alarm
will drive a siren or pulse horn at a 1 HZ rate. Not prone to
tatse alarms due to reliable CMOS ci rcuitry. No
external swi tch required . Complete kit with easy to tcncw
inst ructions and d iagrams.
Model ALA· 1 .•.•....... •••.... ....•.•.. ....... $14.95
Model AL A·1WT (wired & testedl .... . ....••.. . . ... $24.95

(10% o ff if you buy 3 or more)
TERMS: US & Canada add 5% shipping. handling & insu rance.
Foreign orders add 10'll1 (20'!l1 airmail). Orders under $20.00 add
$1 .50 extra handling. COD add $2.00. Visa/Mastercard welcome.
Ohio residents add 4',,",% sales tax.

Prices SUbject to change without prior notice.

-""

Enable your d ig ita l clocks to run on DC power.
Model T8-1 .. ...... .. • . . . . . . .... . . . . ...... .. .. . . . $4.95
Model T8-1 WT (wired & lested) $9.95

VEHICLE INTRUSION ALARM

SEE THE WORKS CLOCK
Our Easiest Clock To Assemble

6 DIGIT CLOCK KIT

CLOCKS & KITS

MOBILE CLOCK KIT
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HAM HELP
I am in need 01a sch ematic or

instruction manual for a MARC
mult iband radio rece iver. I will
p a y co pyi n g an d m ailin g
expenses.

Scognamiglio Vincenzo
Plaua Trieste e 'rrentc, 17

80046 S. Giorgio A Cremano
Naples. Italy

I am in need 01informat ion on
th e Galaxy V MK3, conversion
details for an Aerotron tran s­
ceiver, and info rmation on inter­
facing a TR$-80 to a Model 15
printer via an M-80 inte rl ace.

Tom Van Schuyler WA2LOJ
57 Need le Lane

l evittown NY 11756

I am In need of manuals for a
Gon se l 31 36, an Ame c o
5O-220-MHz vto. and a Seeo 520
antenna lester.

Orlo T.ylor WA8HWM
18412 N. 148th Aye.

Sprlng l ake MI 49456

I need help interfaci ng a DEC
(Digital Equipment Corp.) dot
matrix printer. LA-30 (1972 vin­
tage). I have no schematic or
conf iguration in lo, and can't
seem to shake one loose any­
where. I w ill pay for copies and
postage.

Stephen F. Gent WB2VKL
Berry Rd

Fredonia NY 14063

I am in need of a service
manual o r wi ring diagram lor a
Hemcretters S120A receiver. I
wil l copy you r original and
return it to yo u.

Bill Suffich W4UUC
55 So. Carlen Sl
Mobile AL 36806

I would like to phone 050
with anyone into weather fax
recording.

Dante Ventriere KA4JRE
17831 NW 81 Ave.

Miami Fl 33015

r-;::=:-;;;~MI LITARY SIGNAL GENERATORS-;~=;l
RECONDITIONED AND LAB CALIBRATED

TS-~lCVU ItlNGE 10 I,lHZ THRU .2O lol HZ ,,"WCW OR PVLS£ lMXltIL\TION CAU­
BRATEO ATTENUATOR,MIlITARY EOIJIVAlEIIIT TOHPE080 I 3n.OO
~'~R"'.')2 . RANGE 3.8 TO 1 GHZ. .......IPULSE MODULATION. CALIBRATEO
AneNuAfM MIU r A"'YEOUI V",l£NTlOHf'I&1'" -.00
100_,RANGE 50 KHZn<~ 50 I,lHZ AMICW. CAU BFlATEOIl.nt.NUATOR ~-IlO

..1'll' 2.... RANGE oI!JO n",u '230 MHZ. AlIoltPUlSE lIoIOOOL.ATION. CAU8 AATED
" " e"",.llTOA " lAO
"Pe'•.FlANGE 900 THI'IU 2100 "'>Q I\IoliI'UlSE YOOUt.ATlON. CALIBRATED ...nEN·
UArOR :to&!.OlI
~. RANGE 10 KHZ lHRU 50 MHZ AWCW. MOOUlJITlON 0lXl • 1 KHZ.
CAU8F1ATEO OUTPIJT.PAECI$lOOISI)()H'" 5101' AnENt)"roe moo
~. flANGE ' MHZ THRU _ "'HZ "WCfoI YOOUL.ATION, CAL IBA,ATED
Anu.U4TOR _
TS--ol97J1jRR. RA'*GE 2 MHZ lHRU 50 U >{l CAUBRATEO AnENUAlOR. ilWCW
YOOULATl(lN. MIUT ARY VEI'tSI()Ol Of ", EASURE,,"UlfS eooeree 22S.00
SG.'W. AIRCRAFT VOI'VlLS. AANGE 101 TI-IAU 13!>9 MHZ AND 32119 TO J3!i MHZ.
OUi'PUT SIGNALS INClUDt" 'fOR. l OG.euoesroee "'''' 0 l 000 CPS SAME AS COl·
LINS H9T·2. oPERATES FAO'" 28 voe iIlT3'" ... ...1'5 aENeH POWERSUPA..YOR III,FI­
CIlAFl 8ATTERIES. IDEAL FOR "" 'RCR,AFT RADIO AEPA'R 2t!>-OO
5O' AJ"'''' N. AIRCRA FT RAOIO SIGGEN Wl l H PP·JollIiARN 11~VIliO HZ PIS. RANGE il8
fHAU 140 MHZ AND 110.1 TO 11. 9 t,lHZ IN ,0 11HZ STEPS Cto-LIBRAf ED OUTPUT
0001 '000 HZ, IKlDULATION INTOR EltT. I,UUTA RY EOUIVALENT TO BOONTON 2"A

m~

SG·121V. RANGE 20 "'HZ THRU 100 "'HZ. "'ETERED RF OUTPUT O-~V METERED
i5E'V"iAi'ION 0-100 K.HZ. ~RFECT FOR LOW BAND FM RADIO SERVICING OR USE TO
REPAIRYOURPRC. GR<:. v ee. F'" RADIOS 185,00
ABOVE SIGNAL GENERATORS ARE OF E~CELLENT DUALITY, BUILT TO "'IU$PECS
OS·'21IUS"'· 1olO. OSCILLOSCOPEWITH "" 30181USM HORII CHANNEL PLUG·IN AND
"" ·2930 DUAL TRACE PLUG·IN, ~"CRT. INTERNAL SWEEP,U CALlBR"n o RA"GES
WITH SWEEP EXPANSION, TRIGGER "'OOES. C"lIBR"TOR. QC·22"'HZ. HOUSED IN
vE " nD AIR COOLED CABINET. SIZE 22"L • U "H , ,g'W, A BE"UTIFUL "'ILIT"RY
OSClUOSCOPE " T A GOOD LOW PAICE 295.00
fS.2BIU TELETYPEWRITERTESTSET 49.00
HPIIOOVHF BRIOGE 11.00
SIERRA 12e6 FREOUENCVSELECTIVEYOlT",nER 1'5.00
HP( l :\.B STANOlNGW"YE INOlC" 'OA u .oo
'-"""-68 RADARTESTSET 125,00
IJAM·32A FREOUENCYMETER 12!>K1tlTHAU 1000MHZ «>'00
HP1( lA ACIOCDlFfERENT.....L VOLTMnER QCST " NDARD :JU.OO

FOB OTTO N.C.• 30 DAY MONEY BAC K. GUARA NTEE
WE A CC EPT loll(: VIS. OR C"'ECK PHON E Bill SlEP 152( ·1519

DOLLAR SAVER/ SPACE SAVER
WELZ SP-300 SWR & POWER METER

1.8 to 500 MHZ/) W to I KW

WORK THE D.H.F. BANDS
Add a transverter o r converter 10 your e,islinll 10m. ern or 2m equipmenrs.
Choose from the largest selection of modules available Ic r DX. OSCAR,
EME, ATV.

T RANSVERTERS MMT 5().144 $234.95
MMT 144-28 $219 .95
MMT 432-28 (S) $319. 95
MMT 439-ATV $379.95
MMT 1296- 144 $399.95
OT HER MODELS AVAILA BLE

CONVERTERS
Choose from many mooers to suit your needs.
Examples: MM C 432-28, MMC 426/4)9-ATV

MM K 1296-144, MMC mlO-ATV
Write for details and available options.

tllTt:RS
-- -

•

"'" 318

Exclusive ClOSS over frequency ra nge
) Transmitter/) Antenna Connectors.
One SWRJ Power for the serious amateur ... ho operates all bands, U F
10 450 MHz

1275 N. Grove S1.
Anaheim, Cal. 92806

(714) 630-454 1
NOTE : Price, Speci ficat io ns subject 10 change without notice and
obligation.

Serious Dealers Listing Available.

70/ MBM 48

~~mt OOCAR 8 M~J~

Use MM F200-7 $42.95
Stop receiver IMD birdies
u-, PSF432 $59.95

ANTENNAS
420-450 MHl J -beams
48 el. 15.7 dBd $75.75
88 et. 18.S dBd S 105.50
125()" I 300 M j-lzloop yagi 1296-LY $49.7 5
Send )M stamps for full details of all our VHF/ UHF items.

7~e.!ielectof' l filt crS Transverters a V~.
Low-pass I rers Co nverte rs ' 3I'" -
v aracror .triPlers . Antenna s .~
Pre-amplifiers Crystal Fillers ~

Spectrum Inlunalionlll, Inc.
~ ."Po~l Otnee R Oll toMS

Concord, MII"'~ . 01742 USA
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Hi Pro Mk II

•-•.,

LB·VHF·UHF REPEATERS SOON TO BE FCC TYPE ACCEPTEO
NEW SUPERIOR RECEIVER AND TRANSMITIER SPECIFICALLY DESIGNED

-NEW- FOR REPEATER SERVICE. ADJUSTABLE TRANSMITIER POWER, FROM 1
TO 25 WATIS MINIMUM OUTPUT WITH EXTREMELY COOL OPERATION.
-AUTOMATIC BATIERY BACK UP SYSTEM CAPABILITY WITH BATIERY
CHARGING AND REVERSE POLARITY PROTECTION.-NOW WITH A FULL
COMPLIMENT OF INDICATORS AND STATUS LIGHTS. 100% DUTY CYCLE­
ADVANCED REPEATER SQUELCH SYSTEM NO CHOPPING, POPPING, OR
ANNOYING REPEATER KEY UPS DURING LIGHTNING STORMS.-DIECAST
ALUMINUM RF. ENCLOSURES- SMALL SIZE 5 1j~ X 19 X 13"-HIGH QUALI-
TY LONG LIFE DESIGN . -AMATEUR DISCOUNTS AVAILABLE­

NOW USED IN ALL HI PRO REPEATERS
Hi Pro RECEIVER ,"d TRANSMITTER ALSO AVAILABLE IN KIT FORM

•• •,
•

SMALL SIZE
3-718 X &1/8"

"
-. \ . .

• •
" .•

•
. QQ Q-..
.. ....... Q

Q O •
.. Q V .

NEW
HI PRO RECEIVER
THIS RECEIVER IS THE
HEART OF THE REPEATER
AND BOASTS SUPERIOR
SQUELCH ACTION NEEDED
FOR THIS TYPE OF
SERVICE. EXCELLE NT
SENSITIVITY. STABILITY
AN D SELECTIVITY

USE THIS RECEIVER
TO REPLACE THAT
TROUBLESOME RECEIVER
IN YOUR PRESENT
REPEATER.

WRITE FOR CO MPLETE SPEC IFICATIONS ON OUR FULL
LINE OF ACCESSORIES AND LOWER COST
REPEATERS.

HI PRO TRANSMITIER
DESIGNED FOR REPEATER
SERVICE WITH EXCELLENT

AUDIO. STABILITY.
HARMONIC REJECTIO N,

AND LOW
SIDEBAND NOISE.

NEW

ADJUSTA BLE
POWER

OUTPUT_
UP TO 5 WATTS

FROM THE
EXCITER BOARD

COOL OPERATION

THIS EXCITER IS USED TO DRIVE THE HI PRO 25 WATT
POWER AM PLIFIER AND IS AVAILABLE KIT OR
ASSEMBLED,

SMALL SIZE
3-718 x 6·118"

MAGGIORE ELECTRONIC LAB. 590 SNYDER AVE.
WEST CHESTER, PA. 19380 PHONE 215-438-6051

Unlv-" eo-......u"-
A DIVISION OF INNOVATlVE LABS. INC.

P.O. BOX 339
ARLINCiTON, TEXAS 76004·0339

SUPERVERTER I..•..•...•..•..... •. $99.95
The ultimate In converter tecnnctocyt Dual-stage selec­
tive preamp, mixer, i.f. amplifier and no-drift crystal-con­
trolled oscillator. We recommend this unit tor expert­
enced kit builder•• 12v Stationary Power
Supply ... $24.95 for Superverter I.

VARIABLE POWER SUPPLy•...... •. $24.95
Complete kit Includes all components for working unit,
including deluxe box and overlays.

DISK YAGI ANTENNA•.. •..•.. •..••• $25.00
Complete kit with PVC and mounting bracket. Stronger
than loop yagi, and equal in gain.

SELECTIVE PREAMP•..•,..•...•.•.. $44.50
This new unit Is not like other wldeband preamps. Ex­
perienced kIt builders can easily add this unit to our ex­
Isting boards or to other manufacturers' boards to Im­
prove overall performance.

4-FOOT DISH ANTENNA ...•.••..••. $54.95
Overall 25 dB gain. Partial assembly recutrec. Shipped
UPS (ground) only.

DL·2000 SATELLITE RECEiVER..•.. $749.95
Fully assembled recefver-e-th ts Is not a kit.

120 0 LNA S650.002300 MHZ CONVERTER KIT.••.• •.... $35.00
Complete with PC board, parts and 1o-page Instruction
book.

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY
HOURS: 8:30-4:30 COST; MON-FRI (817) 265-0391 INFORMATION

Hope to see you
in Miami

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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AN OASIS IN A SEA OF
TECHNICAL ..ARIiON

I
I
I
I
I

•

32286
1

- -

--

Mail coupons to :
Desktop Computing

Subscriptions

Box 917
Farmingdale, NY 11737

- ~-

I

Desktop Computing

For a Friend,

One yea r, 12 issu~ of Do....ktop Computing, onl y $24.97.
Your first Issue w ill arrive after receipt of payment .

Canadian, one yearlUS fund, only $26.97: Foreign , one
y('a rlUS funds only $34 .95 .

- - -

_ Slalf: Zip, _

Please enter a subscription a., my Kill to:

"ddnov; _

~.m. _

The real bargain is that all the " plain la nguage"
information you need about computers is available
for only $2-1 .97 for a 12 Issue year subscription
that is tax deductible!

To order, fill in the coupon below. A photocopy
nf the coupo n is acceptable. Introduce your friends

to Desktop Computing-it
makes a great ~iftl We accept

Mastercard. Visa , American
Express and personal checks or
money orders . I f yo u 're ne t

del ighted with De skt op
Computing , we'll refund

the unused balance of
your subscription .

Take advantage of this
no-r isk offer today.

After all. how
often does vour

ow n personal
oasis come along?

o Visa

Desktop Computing

ForYDu,
o Chec;:kJrnoney order 0 Mastercard

o American Express

Card , lnl..m.nk , _

Box 917, Farmingdale, SY 11737 PLEASE SE:\O rx BOTH COUPO:'IiS WilE:"" OROERIS( ; H)R A t"RI[SD.-

"'_mr _

Signatul'e .EE" p.0.1' _

Add , .... _

ell}' Sl.l.. Zi l'__

Are you on the verge of d rowni ng in the flood of
technical information about computers in the
marketplace? wayne Green Inc. can hel p!
Desktop Computing is here, and each month will
explain all about computers without the "com­
puterese."

Desktop Computing will cut th rough the techni ­
cal hocus-pocus to bring you all the
information you need to take advantage
of the computer age. Thousands of \
businessmen, like yourself arc saving an
amazing amount of money as the)' find out
that computers do thing.s Faster . provide
access to more information.
and allow a smaller staff
to do more work.
You can provide
more services at a
lower cost than
),ou have ever been
able to do before.
Now is the time for
you to get in on the
savings with the "plai n
language" information that
only Desktop Computing
can offer you.

I32286
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QUALITY AT AN AFFORDABLE PRICE

MORSE
RTTY
ASCII --- -- - -t:l_• • • - - -- - - • • •- _......- ----... •--

MKB·2000 MVD·1000
• Complete set 01 alphanumeric, punctuation, and •

special function keys ca.DE,BK,KN,SK,AR,AS,BT •
• 500 character le.t buffer with BREAK feature •
• 10 feprogrammable ~character message memories •
• 1·199 WPM, Weight & rntercner, space, Random Code
• Built-in 110 VAC power supply •
• Buller/Memory lullness Indicators
• 1 yeer warranty on parts and tabor •
• Allractl". anodized brushed aluminum and gray

wrinll.lellnish case. only 13.311 9.4 x 3.5 In. •
• RTTYIASCII option Includes-"Brag Tape" rnte rtece.

CW ID. OBF and RYtest messages, auto CRiLF and •
LTRlF1G shift 60,66,15,100.132 WPM Baudot 110.300 baud ASCII

• Othe, options- Memory expansion. AFSK modulator •

Copies Morse Code directly from your receiver
Automatic speecl tracking wlth sell calibralion
6-$) WPM speed fange
Manual speed tracking to gl\l8 operator more
control
Actl.... tillers and digital aampling lor increased
nolse ,election
Operates with any TV set. no expensive monitor

'oed'"Two page display with 16 lines of 32 characters per....
Attractive anodized bnJshed aluminum and gfay wrinkle
finish cue, only 3 x 10 1I 10 in.
ATTY/ASCII o pUon Includes demodulator

$369.00
89.00

!II
~

(608) 362·0410

MV[).l000 (Morse On ly)
RTTYIASCII OpUon

AddS5.00p., (l n i t tOf .hlpplng U.S.A.

~..
$319.00

50.00

Send For

/DG M / ELECTRDNICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511

Free Information

MKB·2000 (Morse Only)
RTTYIASCIl Opllon

ege, inc . ORDER
TOLL
FREE

FEBRUA RY SALE
1-800-336-4 799

ORDER HOUR S: 11 am' 8 pm M·F
9 am - 4 pm Saturday

Bonu s: 2% Discou nt lo r Prepaid Orders
(Cashier's Check or M oney Order}

::El.
C losed r U8 s d llYS

. 3 20 75
. 4 69 50

77 9 5
9 3 ,5 5
37 54

58 '"

"' '''92 50
n 9 5

.. 18895......
12 50
14 95
17 ,30
2795
27 95

, ., 20 5 9 5
, .. 16595

41 ,50
33.95
7595
6B.95
61 .95
6 1.95
3450

CUSHCRAFT lo lh..r &M1..nn... in slock)
A4 Ne w T.. band 8eam 10-1 5·20m . . .
A3 N..w T.. band Bnm 10-15-20m .
AV3 New 10 '15-20m Venrc&l, . . ,
ARX 28 Nsw Rrngo Range. 2m .
An·19 2m "'Boome'"' ox Be.m , ,
2208220 MHz "Bo-ome',. ., .. , .
21 48 J., 80-0me. 144· 146 MHz.
21 4F8J•. 80-0m... 144.5-14B MHz .
A1 47-111 1·Elemenl2m. . ... , .. , .

TELEX HEADSETS·HEADPHONES
C1210/C1320 HeadphonSl. . .. 22 95/32 95
PROCOM 200 HUdsel/du.1 Imp. MI C .. 7750
PROCOM300 1l/wl Headsel/duallmp. m,C.. 6995

CABLE RG8/ U f<>am 95 '1(, Sh ,.. ld. . ... . 26C/1t
8w.... ROlor2 . , 8 . 6 . 2 2 ..... 18e/ lt

KLM ANTENNAS (ot he< anl_.. in S1oek)
Kn4A 4 · Elemen, Tnband Bum
Kn4XA 6·EI.. men, Trr~nd a..am .
144 -148 13 lB 2 m 13- Eleme nl .....11. balun
144·148 16C 2 m 16 -Elemenl for osc••
420-450 14 4 20-450 MHzl 4· ..Iem..n' be_
42Q.450 180420-450 MHz 18-- ............101Uf .
432 16La 16 ......... 430-434 MHz be-Vb.sl, .

HUSTlER 58TV 10-80m Venital .
4BTV 10-4Qm V<m",a l ..
3TBA "I 10-1 5- 20m Beam

HF Mob''' R ten SI_...d
10 and 15 mel'" 7.95
20 ....t.... 10,9 5
40 mele.. 12 .50
75mele.. 13 .50
Av_i AP 151 ,3G 2m oro 91... an t

BIG DISCOUNTS
XENWOOD. ICO M. YAES U. AlDEN. KOX

- Corll lor OUt q ",,'. ­

HY-GA IN ANTENNAS
NEW' TH1 QXX Tnba"d Bum . . . . CALL
TH3MK3 3·Elemenl Baam. 17995
TH3JR 3·Elsm"". Tn band ,. • .• 138.SS
18 AVTIW8 10-80 ven"'e!. . . . . . . . . . . . . . 8295
14 AVO!WB l Q-40 Ven"," 50.77

SUPER SPECIALS
AEA Iso pol .. AnI-. Keye... Cod e Reade.. . . . .. . CALL
" STRON POWER SUPPLIES

VS3 5 M 25 amp conl,n""us adluslable 171 .00
V820 M 16 .mp con" n uoul adlUllabl 124.00

AlDEN PeS 300 ha" d h-s ld, 2m, .. , 28 9 9 5
PeS 3000 2m XCVR w,'h Tone K,f .. 28400

SANTEC H71200 2m handheld . . . .. . 2 79 00
S7- 7/7 440-450 "",,ndheld ." ..... 28400

NEWSANTEC 2 m &440 MHz handlls-ldl . Ceillor Q.>o,,,
KDIt FM 2025A . __ 26995

VoCom Ant..nnu/2m Amps
5/8 wave 2 m h &n d held AnI . , , 19 .9 5
2 watts in. 2 5 waUl oul 2 m Amp . " . . ,." . 69.95
200 mw in. 25 walll oul 2m Amp. . . 82,95
2 watts 'n, 50 walls oul 2m Amp , .. .. . , 10 5 .9 5

MIRAGE AM PS & WAn METE RS
MPI HF/ MP2 VHF SWR/Wal1 MS1 , CALL
B23 2 in, 30 OU1, All Mod .. . , .. CALL
8108 10 ,no 80 oul All Mod P Amp CALL
81016 lO in. 160 GUI. All Mod•. P'e Am p .. 23 5 95

BENCHER PADDLES Black/Ch.ome .... 3525/ 42.95
BUnERNUT NEW' HFS V 10080m V..n, cal . . CALL

399.95
. 4 69 ,00
. 748 .9 5
1040,00

.. 48 .60

.. 66.35

87.20 I,,===~'::;""====---­
. 105.50

... 131.9 5
. 151 9 5

.... 12 9 95
91.95

16995

59 95/ 6 9 9 5
16995/279 95

39995

MFJ P RODUCTS lCal1 10' olh-s< MFJ itams)
989 New 3 KW Tune. , 2B7 75
9 6 2 1 5 KW Tun... mlt/ sw,I Ch . 19995
9 49 8 300 W i n ..e lu.e lune. 122 .00
9 4 1C 300 Will tune ' , wnc h/m u 78. 4 2
940 300 wall lune' Iw"ch! mlf 69,70
484 G.andmas.e. me mo'Y hye. 12 mS9 . 12172
4824 mig Memo 'Y keve. . .... 87.9 6
422 Pacesens. keye' w/8enche. 8 Yl , 8 7 ,15
408 Delu. .. K<ry'" w,'h s""..d ml, .. .. 69.69
49 6 Keyboa.d II 296.9 5
7 52 B Du al lu.na ble 1,lle . 78 ,4 2
102 2 4-hour clod 30.9 5

OAIWA/MCM
e N 5 20/ CN 5 40 Wall Mel.... ,
CNW4 18/CNW 5 18 Ant..nna Tune..
CHA 2002 Au' o 2 5W TUM'

ASTRON POWER SUPPUES 113 8 VDCl
RS7A 5 _PI conlon""".. 7 amp ICS.
RS12A 9 amps conlonu""s, 12 amps IC5 .
RS20A 16 amos conI,....".,.. 20 amPl ICS.
RS20M um. as RS20A + m..' .....
RS35A 25 amos con"....".,.. 35 amp ICS
RS35M ...me as RS35A + m.., .....

M INIQ UAO Ho.l
ALUANCf HOn ROlor
CDE HAM IV ROTOR

TEN· TEe S PEC IALS
515 A,gonaul HF XCVR
525 A' gosy HF XCVR . , .
580 Dfl IU HF XCVR ., .
546 Omno· C HF XCVR

TE N-TEC Accn . on n
.n S IO<: ~ ., d,sco unl procel

- CALL FOR QUOTES -
Send slamp lor altyer. Te nns: Prices do not include
shipping. VISA and MaSler Cha.ge eccepled. 2%
d,scounl lor pl'epa id orders lcashie(s cnect or
monl!'Y o rd e r). COD lee 52.00 per order. Pried
subject 10 c ha ng e wilhout ncuce or obhglltion.

Mailing Address: 24 10 Dre~ e l St.
Woodbridge, VA 22 192

Store location: 14415 JeHerson DaVIS Hwy.
Woodbridge. VA 22191(703) 643·1063

M·W·f : 12 n00n-8 pm
S.turd.y: 9 . m-3 pm

ORDER INFOR MATION
1·800-336 -4799Orders:

Inlormatlon
and Vlfg,ma orders:
Slo,e Hou.s :
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ayne Green Books
Annotated BASIC-A New Technique for Neophytes.

BASIC programming was supposed to be simple-a beginner's programming
language which was so near to English that it could be easily understood. But, in re­
cent years, BASIC has become much more powerful and therefore much more dif·
ucun 10 read and understand. BASIC simply isn't basic anymore.

Annotated BASIC explains the complexities 01 modern BASIC. II includes com­
plete TR5-80' l eve l II BASIC programs that you can use. Each program is annotated
to explain in step-by-step fashion the workings 01 the program. Programs are
flowcharted 10 ass ist you in following the operational sequence. And-each chapter
includes a description 01 the new concepts which have been introduced.

Annotated BASIC deals with the hows and whys of TR&80 BASIC programming.
How is a program put together? Why is it written that way? By observing the pro­
grams and following the annotat ion, you can develop new techniques to use in your
own prog rams-or mod ify commercial programs for your specific use.
A.....".,ed BASIC ~....... ' CQtltains Protecti"ll PI'o!i. il, Su....-,or. T"" "ll$ to Do. Till< Sflejler, InlrochJchon 'o
[);gital logic, C-ameIoI. Tl'wl SoutldeI Code. Deductoon. ()P ....mp. Conlractor Cosl ESl lmati"ll. (.....aitahle
Nowtmber) BK13&4 $10J5 1S8N Q..ll8OCI&028.)(

Anne".,ed BASIC Volume 2 (I)f1tains Rough l umber U st. Tnp M' teltll"l. Flight Plan, OSCAR Data. SWRI....nlenna
Design. Supermaze, Petal$"'round I.... Rose, Numeric .......I~is, 0em0nil, "'1r Raod, Geography Tesl. PtumDi"ll
Syslem DelIign. (.....ailllble FIICIru8f'Yl BK73llS $1D.1lS 1S8 N G-88CJ06.007·9

Order Both Volumes and sevet BK738402518.95
Kilobaud Klassroom-
A practical course In digital electronics
by George Young and Peter Stark
Learn ing electronics theory without prac tice isn' t easy. And it' s no fun to build an
electronics project that you can ' t use. Kilobaud Klassroom , the popular series first
published in Kilobaud Microcomputing,combines theory with practice. This is a orecn­
cal course in dig ital electronics. It starts out with very simple electronics projects, and
by the end o f the course, you 'll construct your own working microcomputer!
Authors Young and Stark are experienced teachers, and their approach is simple
and direct. Whether you're learning at home or in the classroom, this book pro­
vides you wi th a soli d background In e lec tronics-and you'll own a computer tha t
you built yourself!
Kiloba ud Kiassroom con lains Gelling lhe Ball Rotting. Gales and Flip.F lops Explained, J.K. Flip·F lops and
Clocked lOll lc, PC Board Sand Pow&r Supplin, Ha'dwar& l ogica l ruecnoos. Vol tage, CUffent and Pow&rSup·
ptl&s. Tram:\lsIOfS, Diodes and OP Amps, PUIS&S &nd More PUlses. Counlers and Regislers, Bus Traff ic Con .
1'01, ROM and RAM M&morl&s, 110 CI.cullry. Parallel and S&.la l 110 Ports, Compul er 110 tt l, Com puter 110 lV ,
Computer 110 V, Processor Connections, Flnatt~ . " T"'e Kllobllud Krescendo, Ep.oms and Troubl&shooling.
Expansions and P.ogrammlng, Machlne·Language Progrllmming, Assembly·lang uage PrOllrammlng, Con.
nectlng to . ...e Outside World .

ISBN ().88()00..027·' (available December) BK7386 514.95

The New Weather Satellite Handbook
By Dr. Ralph E. Taggart WB8DQT
Here is the completely updated and revised ed ition of the best-seumc Weather
Satellite Handbook- containing a ll the in formation on the most sophisticated
spacecraft now in orbi t. Dr. Taggart has written this book to serve both the ex­
per ienced amateur satellite ent husiast and the newcomer. The book is an rntrodcc­
uon to satellite watch ing that tells you how to construct a complete and highly effec­
tive ground stat ion. Not just ideas, but solid hardware designs and all the instruc­
tions necessary to operate the equipment are inc luded. An ent ire chapter is devoted
to microcomputers and the Weather Satellite Statton. And lor the thousands of ex­
perimenters who are operating stations, The New Weather Satellite Handbook
details all the procedures necessary to follow the current spacecraft.
Wulr- saleilite CQtll;alns O(leratoo,aal satel li le S~tems. .... nl S~Iems. WN tr- satellite RecelWIB. ...
Catr.xte Ray Tube lCRTJ Mon ,lOf fOf SlIt"'I"e PIcture OoSPlay Oo.ect ·Pr'inl"'O F8C$Imlle System fOf Wll.atllllr
Salellile Oosplay. How 10 Find I"" sa.el lite. Tn t EQuipmenl , Mocroeomput t'!'fS and the Weat...... Satellite SlaliOn.

81atiOnO(leraliOns. tS6NO !l8OOl\OI5-8 available now! BK7383 $8.95

A<UUlOSI'
INDI'.1TAL
£urJllOMCi....­.......

_ .... 2 j

:.=-.::" '

°TR$«) is . t'ade<narl< O'

lQ(liO St\ack [)jyjsion of hncty CCJtp.

FOR TOLL-FREE ORDERING CAL L 1-800-258-5473
WAYNE GREEN BOOKS . PETERBOROUGH NH 03458

Use tne 0f0e' card 01 "emir. you. 0I0e< on a sePll' lIl& piece 01 paper and ....me Wlyne Green 800lc ....11: sales . PetertlorOlJg'" NH 030158,
Be sure 10 Include Cl\&Ck 01 detlliled c.edl t elIrd informalion. (VIsa. MUler Card Of .......",c.n Exp'n s accepted·1
No C.OO 0fder1, 8CC8(lled. All orders.dd $1.50 fOf 11",1 book. $1 00 eac'" addl lional I:>0OI<. SlO oo per booI< 'OIelgn alnnall.
Please allo* • .e * eek s alter poJbhc a. ion 101 delivery. Ouest ions 'eg arding you . Older'? Please * rit e 10 CUStomer Serwlce at the abOve aCld'&$S,



MAGAZINE

by Timothy M. Daniel NBRK

THE 1982 EDITION

GENERAL LICENSE
STUDY GUIDE

FOR TOLL FREE ORDERING
CALL 1-800-258-5473

This is the complete guide to the General License.
l earn ing rather than memorizing is the secret. This
is not a quesnon-eno-enswer guide that will gather
dust when the FCC Issues a new test . Instead, this
book will be a helpful referen ce, usetullong after a
ham upgrades to General. Includes up-to-date FCC
rules and an application torm.
ORDER yours today and talk to t he world .
8G7358 $8.95
The t982 edit ion will be ready to ship in February.
' Use the order card in t he back of thi s magaz ine or nemne you'
order on a eepara te piece o f paper and mall to' 73 Rad io
Bookshop·Peterbo,ough NH 034 58, Be Sura to Includa check or
det ailed creen card Information , No C.O.O. orders accepted. Add
$1.50 hand ling charga for l he first book; $1.00 for each addit ional
book. Quest ions reg arding your order? Please writa to Cuslomer
Service at l he above addres•. Please all ow 4-6 .....eeks for deli.ery,

From'l.J=MAGAZINE

Jt1:T 'OOR D
UP-TO-DATE
REPEATER

ATLAS
AVAILABLE!
INCLUDES:
eLISTINGS BY STATE AND COUNTRY
eLISTINGS BY FREQUENCY
eMAPS FOR EACH STATE
e28 MHZ THROUGH 1296 MHZ
ePERFECT FOR MOBILING
_WORLD REPEATER AT LAS- BK 7 3 15-Com plete l y
updated. over 230 pages of r epeater listings are in.
dexed by location and frequency. More than 5(1 maps
pinpoint 2000 repeater locations throughout the USA.
Foreign listings Include Europe , the Middle East. Sou t h
America and Africa. $ 4.95.

IN STOCK AND READY TO SHIP
' Use l he order card In l he bac k of Ih is magazine or Ilemlze your order on a

separate ptece of pBp<l' and mall 10: 73 Radio Bookshop . Peterborough NH
03458. Be Sure 10 Inc lude Check Of detailed cu,di\ card Informa tion.

NO C.O.D. orders accepted. Add $1.50 handling ella'II" fo r t ne II,s! book;
$1.00 tor each additional book. QUllstions regarding your order?

Please write to Customer Service at tile above add 'ess,
Please alia..... 4-6 .....eeks for delivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473

32286

o 12 luun for 125.00

0 24 iuun for 138 .00

0 36 lu un lor 15).00

State_ _ Zlp _

A E ['Bill me

Address _

City _

Card # _

Interbank #' Exp. date _

Signature _

Name _

Arise and subscribe to 80 MICROCOMPUTING, the
newest and fastest growing microcomputer magazine. This
is full of news about programs, accessories and theory on
the world's largest selling computer, the TRS·80+-­
definitely beginner level and includes lots of program
listings. Find out what all the fuss Is about.

C. J'lew lIUbK riptlon
U Pl ymenl enclosed 1, _

l W ISA L fIIC

Pleas<: allow 6 week s for delivery

[-~r; '"I Canadian, 1 yr. onlyl'27 In U.S. fundsDl microcOITIputirYJ foreign, 1 yr. only l 135 In U.S. f unds

eP.O.B. 9 8 1 e Farmingdale N.Y. 11 737

0 12 Issuu for $25.00

0 24 Issuu for S38.OO

0 36 lu ues fo r . 53.00o AE

a Renewal

__________Interbank # _

_ _ _ _____Exp.dare _
Card #

Signature

Name

Address

City Sfate __Zip

A r~c~ nt survey showed that 20% of Ihe 7) subscribers also read
Kilobaud fIIlCR OCOfllPUTI NG magazi ne ... and entoy It. Thlsls the beslway
to I~a rn and keep up wltll the rapidly developing world of mic rocomputers.
Th~re 's noth ing 10 be afraid of, you Ju. 1have 10 read an Inlerullng
magazine and you' ll learn. Try . subscription to Kilobaud M1CROCOfllPUTING
and see for yourself.

a New subscription

a Payment enclosed $_~~=~~=~
o VISA 0 Me

- for even faster ordering serv,ce cali toll free (BOO) 258·5473

Canadian, $27. one year only. U.S. funds. Ol he, fore ign,
$35, One y~ar only, U.S. funds. Please allow 6-8 weeks for 32266
delivery.

MICROCOMPUTING. POB 997. Farmingdale NY 11737
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ME

$323,00
$323. 00
$729.00
$799.00
$359.00
$479.00

$1379.00
$2,695.00

NH

VT

NT

$ 359 ,95
$ 35995
$ 810
s 925
0399
$ 549
$1535
.2995

Ne

VA

ELECTRONIC EQUIPMENT
BANK

FT 208R
FT 708R
FT 707
FT 101MKII I
FT 290R
FR 7700
FT 902DM
FT·ONE

­EEB

-

EEB
-::::-;.;~ Buy With

I DEC Confidence
AT YOUR SERVICE
Dick ·K4EIH
Danny ·WA4SDE
Curtis -WB4KZL
Scotl ·WB2YSY
Larry -K0LB
Ned ·K4SYF
George ·W4EV

Mary Ellen
Cheryl

FULL ICOM
LINE ON SALE

ICOM NET SALE
IC 2AT $ 2U9.5O $242.55
IC 3ATI4AT $ 299.50 $2U9.55
IC 25A $ 349 $314.00
IG 730DG s 829 $729.00
$40.00 factory rebate exp. Feb 27th
Your cost wi ll be $68900
IC nOADC $1349 $1199,00
IC 251 A $ 749 $66900
rc 290 A s 549 $489,00
IC 451A s 899 $779 ,00

FULL YAESU LINE ON SALE

., ~ IICOM!
WINTER SALE
Now! EEB Is The Only
ICOM Authorized
Service Center
In The
North
East

150-144
150-220

Free "Tech-Da ta" Flyer

BRIIT'S 2·WAY RADIO

SALES & SERVICE

2508 Atlanta SI. Smyrna, GA 30080

CALL: (404) 432·8006

Fast, Reliable Service Since 1963

Toroidal Cores, Shield ing Beads, Sh ielded Coil Forms
Ferri te Rods. Pot Cores, Baluns, Etc .

Small Orders Welcome

FOR UNDISPUTED
PERFORMANCE, EASY

ASSEMBLY, VERY
BROADBAND, LOW SWR,
RUGGED MECHANICAL

DESIGN .•. TRY THE
.):~ ISOPOLE™

ANTENNA FOR YOUR NEX
VHF OR UHF BASE

STATION INSTALLATION
MAST NO NC~

12033 OTSEGO STREET. NORTH HOLLYWOOD. CALIFORNIA 91607

Take your favorite H.T. out
f d • • h VISA or MASTERCARD loror a rive tonlg t. ~m,",,"pm,". rtf
For $64.95 you get the most efficient, ~:1l"" _
dependable, tully guaranteed 35W 2 meier ~
amp kit tor your handy talkie money can buy. ...,
Now you can save your batteries by operating
your H.T. on low power and still get outlike a
mobile rig. The model 335A produces 35 watts
out with an input of 3 watts, and 15 watts out with
only 1 watt in. Compatible with IC-2AT, T R-2400,
Yaesu. Wilson & Tempo! Other 2 meter models are avail- .~
able with outputs of 25W and 75W, in addition to a 100W
amplifier kit for 430MHZ. ., 382
Communication Concepts Inc. (~~~;':f,n........ o.Y lDn.OH'W211

IRON POWDER and FERRITE PRODUCTS

AMICD~.: .-r......J-\MVf.JJJ,J.M ..... JJ.4

FOR AEA ANTENNAS
OR OTHER AEA PRODUCTS,

CALL OR VISIT:

IS~

Brings you the
Breakthrough'=:=== =-== =-""",== = =..JL::=~_~~_--.J

.- See L,s I 01 Arivertisers on page , 14 73 Magazine • r ebruarvt ss z 145



ASSOCIATED RADIO 9'13-38'1-5900
B012 CONSER BOX 4 327
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 $1 .00 FOR QUR CURRENT CAT ALOG OF NEW AN D RECONDITIONED eOUIPMENT.

* AL SO WE PERIODICALLY PUBLISH A usr OF UN SEAVICED EOUIPMENT AT GREAT SAVINGS.
A BONANZA FOR THE EXPERI ENCED O PERATOR.

TO OBTAI N THE NEXT UNSERVICED BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVEL OPE.

PRICES START AT $203.35
SEND FOR FREE BROCHURE

"ELEGANT"
DESIGNED FOR THE PARTICULAR HAM.

CLUTTERFREE CONSOLES

!CW TTEllFREE JilODULAR CONSOLES P.O. lOX 5105 TACOI... WA. IUOi 120ii 1U unl
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THE AUTEK "QRM ELIMINATOR"

WORLDS RECORD KEYER. OVER 4000 OX oso-s IN 2 DAYS!

Built· in 115 VAC supply , 6 '1> ,5.2 'I,. Two·tone grey sly ling
Even lat est ' igs Include only a (,acl ion at Ihe OF·I A

"" '",,llotly, Yet ,t ~oo~ s up in minutes to ANY Iig-·Yaesu.
Kenwood. Dra~e. Swan. Al ias. Tempo. Healh, Coll ins, Ten·
Tee. et c,Jusl plug ,t inlo your p~one Jack andcoMect spkr,
0 ' phones to 1M ou tput, Join the thousand s at OwnerS who
now hear stations Ihey cou tdn'l copy without a OF-l A ' II
' ea lly wo,kS'

AUTEK plone. red the ACTIV E AUDIO FILTER bac~ In
1972. Today. we',e still t~e engineer ing leade' .Our new OF,
1A ,s t ~e latest e,ample Irs INFINITELY VARIABLE. You
• a,y selectlV't y 100;1 and hequency over t ~e enti,e usable
audio ,ange.T ~ ls ielS ~ou rejeCI w~; stles wit h dual noteMs
Ito 70 dBI, 0' ,e ject SSB n.se and splat te, w'.lh a tully ad·
justaole lowpass plus au. notc~. Imagine wMI 1M NAR­
ROWEST CW FILTER MADE will due to ORM ' HP rejects
low I,equenc,es. S~ln s e. ceed 80 dB. I wall speake, amp.

$12'9 00

S' 65 00
saoe co

___ $ .u.OO
$ 81.00
S 81 00
$10)00
S THIO
' 0000
$ 33 00
, ~oo

MINIQUAD HQ·1 6·10-\5·20m

CUSHCRAFT:
"3 Ne,., EI."""" T"bar>d 8••"'....
. a Ne Element T" l>a nd lIeam..
AVl 'Ie 3 Ba"" Vo." es ' \0-2Om
AVa N 8aodVon 'cal l o-aQom
AV5 Ne", 5 Eland Ven ,co l Io-&Im.
RS 2O-1 5_1Om "'010< Tune,,' vo"' c. ,
32-19 19 Ete ment 2m Boomer O. Bea m
2"8 ,. E',meN 2m J r. Boom., ,••_, .6
Al0,., ' " Ele"'M, 2m
AIlX2B 2m " A,o\lO RanO", " I I

-COMPLETE LIN E ON SALE_

EAST COAST #1 GOES
NATIONAL

THE ANTENNA BANK Is
East Coast's #1 supplier 01

ANTENNAS - TOWERS
ACCESSORIES

Co nt lnuo",ly uri·
Ibla mlln '.-qulncy.
(250 to 2500 Hz)

Model QF·1A
ForSSB & CW
$73.00

Co ntlnuo"" y u r i·
able mlln • • lectlvlty
llo In InCredible 20
Hz!!

Four m ll n 1I11,r
mode, lor any aRM
I llua llon.

Auxili ary Notch r.
1_8010 11,000 Hzl
CO'll"" I lgna ls othef
r>Olch• • eln'l louch.

115 VAC ItUpply buill­
In. Filte' by·p....d
when 011.

Model 1738
Internal backl ight/Aluminum

and Poly case/Pcrtabte
$34.95 (plus $3.00 s~ i pplng>

S 27 95

, • 00
S 14 00
$ 13 00

SupER 2 Ok",

1 1 4 0 0
$ 1 5 0 0
$ 1B 00
$ 2 B 00

$/40019200
$11~

," 00
Sl1 00
$13 00
$ 14.00

AVANT' AP151 3G Gla., "' ount

W2AU Bal un $ 17 55 L,sIISa'e S 13 35
Tra ps 10. 15 20 0' oI(lm $;_ % L,WSa'e $ ' 8 rn

HY·GAIN:
v2 Ne ... 2m v"",ca l $ 33.~

I H3J A3 Elemen, Trit>a nd Beam $ \33 00
1H3", ' 3 3 E>eme n, T"t>aM Beam Sl 75.oo
TH5Dk New 5 EI"me nI T"t>anclBe am 195 00
TH6D" 6 Elemen,T"oancl Beam $235 00
105a 5E lemenI 10m ..LongJonn $ 95 00
155S 5 E'ement , 5m "Lo ng J onn " $ " 5 00
205a 5 Elem""l 20m "Lo ng JOM ' $23500
"AVQ a Ba nd v. ' t1c a I IO·.am $ 4~ 00

18.aVT 5 San d 'O-aom T'ap ve" ,ca' $ zaoc
_CO ",PLETE LINE .... NTENN....S ONL V ON S.... LE_

_STVI5STV 4 0 ' 5 Ba nd vM ,c",
MO·' ,MO·2 Hf "'oo,'e Mast

:!\X; 10' T" S",,""n $ 290;0
250 10' To seC ' ,cn 1 390;0
450 10' To , Se<;M n $ BI.~

HDB,oa F,oe S,and,ng To e, $32000
FR254S 4S' 250 fOld·Ov., To ' $695.00
If re,ght prepa .d o n Fo ld'""e ' To",e,s P"ce. 10% h,ghe ,
...e" of AOCky "'oun' a ,n' l
W. S 'oc k Rnhn ....coe5.00<e'-lo, pIle " & de'"",,, ,nlor
maloon Ca" 11031 ~9· 1200

ROTORS & CABLES:
CDE H.... ... IVIeD_5 11 $ '65.00JQ4.00
.... 1I.ance H0731\.1 100 192 ro-_2 00
AGlliU f oam9'5 '" Sh,. ,n 24.,,1
RG2 13 ... ' , SpeC .. 2ll¢'"
"' ,n,·B 120111
B"'Me Ao 'or Callie 16c1il
Prl' "y Sloan Guy Caole ,n "'>ck_ lor 0r,ce S de'''''~

Inlorm..""" c'''lm31~9· 1200

#1 ROHN TOWER DISTRIBUTOR
SALE:

HUSTlER SPECIAL COMPLETE
LINE:

HF v e e RES sTD 4k",
10 0, ' 5m
W m
>Om

"m
SF2 2m 51B Wh' D
HOT "Hu' ''eolf'' Moun'
a ... I Bum pe ' Mo un! ...,'h Ba"

P,obably l h.. most popular " professional " ecruest k..y.. '
In US", yet most own..rs ar" casu al CW operators or nov­
tc..s, Alter a few minutes. you' lI s..e how me mory ,e. o lu·
uontzes you' CW operation! Just st art sending and record
you r ca. name, OTH, etc . in secondS. 1024 b its stores
abo ut 100 characters (l..n..rs, numb..rs) , Playback at any
sp....d , Dot /dash memor ies , trigge red clock, repe at , com­
bin.., 5 10 50 + WPM . built-In mcnttcr and 115 VAC supply ,
Work S with any padd le. Sit bac k and retax whil e ~our MK·1
calls CO and handles standard ekchanges '

Optional mllmory e'pand..r IM E·1) " kpands any MK-1 to
400 characters, ME-1 factory msten..d $35. Ownllr in·
st alled. only $25, Add mO,e memory no w or latllr!

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

We sell only faclory d i,ect , No dealer markup in our pdce.
Order with c~eck . M.O" VISA, MC. We pay sh 'pp lng in 48
Sl a t..s. Add 4% l ak in Fl a. Add $3 to Canada, HI., Ak. Add
$18 each elsew~ere. {S ~ i p ped air,)

oIlutel: ?2eJeaecle

Model MK·1 Keyer $104.50

80X 302S

ODESSA, FLORIDA 33SSG . (813) 920-43-(9

Model 173DM
Dual. independent crocxersono wal nut easel
Functional and beautiful
$69.95 (plus 53.00 shipping)

$ 28.60
$ 25 .20
$ 26 40
S 2 1 SO
$ 22.110

$10% L,."Sa l. $ 7%
$ 5 95 LIStiS OI e $ 4 95

VAN GORDON:
PD BOlO 10·BO m "" " e D'no le
PO 40 10 10 _Om Wore O.pole
PO 804040·BO m W" e Dipo le
sD 40 40m ShOll D,po'e
SD SO SOm Sno ,1O,po le
H,O Ba lu ~

H.Q Cen 'e r

ORDERS ONLY
(800) 336·8473

THE AN TENNA BA NK
6460 GBne' al Green Way

Al e.andr ia, VA 22312

ALL OTHER CALLS (703) 569·1200
Shipping cost not Included- Prices subject to change

ALLOW 2 WEEKS FOR DELIVERY
No CO D- We s~ i p UPS

We reserve me righllo li mi t quan ti ties

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 t ime in any sett ing. 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 qu it just because
commercial power did.

Exercise your independent military option now.

~ ·~~dwJ~~\U.\~ INC.
65 E. Palatine Road

Prospect Heights, IL 60070
312-459-5760

...See List of Ad" fHrtsers on page 114 73 Maga2ine • February .1982 147
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, ,-HOT "' EW IMPORT' REMOTE CO..TROl

8
~ '"9·""·9S"'~ ,::.~::::,,:"" '

,,... "" ot' "','cia ""
N" t,., '""' no '''''' '" ''
.,..0; ~. ""'""" ......;;:).. '"

ETCOMI( II W, REl ESS -
TIn Ul T1 MATE C"'BLE TV CO"'VER TER'

~, ::;:~:::':' 18900
~''''' ' '' '' ' :';''""" .-

VIDCOR zooo l;O"'VfRTf R H'M1NATES PROaLE MS

8q
WHEC;SfF:~~~~,#:~~~CABl:;,:COR

,.". ,""' ,,~""" '. """"",_ ,,,'.. ",, ...
w' '. 0 ''''.''''' ''''· _ ...-_

.. J&4v•...,
U"'USUAl F"'CTORV SUR~lU S

~
MIO BA"' O - S;;; ~:~;;~;;;;~:E 'l"qU"'E R95

- "" ,.,.", '""" "'''"'
"".'~_W'." ~. " . .., ..
"","",,, "" ,,",v""" ... "

! '""V~_ Do,.. ", ~,.=-& ±'" ,h'" .. ..I

SMASH'''' G ALL S... lES RECORDS _ OUR ..EW
30 CH... .. NEl C... BlE TV CO"'VE RTER '

~
0,""", ,, ,," 3995""'0" boo ,h,"",I,

. __ 'On·."'.... ",,'Oo. ,....
__ TV .. ,' •• •

~o ""'. ""KIT

ONLY

$14995

YOUR OWN
AUTOPATCH FOR

SIMPLEX OPERATION

• EASY INTERFACING with radio audio
& squelch circuit

• SINGLE DIGIT CONTROL
(con nect and disconnect)

3 MIN . CALL DU RATION TIM ER

••
»••

NQVAX interfaces your standard 2 meter; 220; 450 : etc. base station and DTMF
(Touchtone) Telephone, using a high speed scan switching technique so that you
can direct dial from your automobile or with the HT from the backyard or poolside
- automatically. Easy installation. Aingback (reverse autopatch) option available
for $29.95 kit-$39.95 factory wired.

• SMALL SIZE-(S" x6" x 2")

• STATE OF THE ART
CIRC UITRY 12-16 IJ.O.C.

• ADJUSTABLE ACTIVITY TIMER
(clears out if mobile is out of range) •

Wired and Fully Tested
$199.95. Shipping $3.50
in U.S.A.· N.V. S.
Residents add appropriate
sales tax

Hundreds already In operation. Call anyone-anywhere-anytime

MOBILE CONNECTION

TO ORDER-SEND Check-Money Order (MasterCard or Visa accepted) to:
A.W.D. Inc., Oriskany, N.V. 13424 or call 315-736-3087

FACTORY SURPLUS UHF TUNERS

4
95 .,.,..,••"•.•.•., ~

'" "' ... >t, .. ,''• ., ' ", ",,", ..... """"",_",,,",,,,",,.<.,,~TV A.
.. ". "''''.. ..', .t< No ,",," X"" ~ ,

MINIATURE FM WIRELESS MICROPHONE

-~~-= £~;~:~o:~?:;,',~·: 6988
~ """"" " ''''.....~ ,~,."--- , ,", , nO;,"" ~o ,..v.... """ ..

, ....~ '"" M obo.. . 0 _ ", ~t" ..... N ... I ...

20 AlII" REGULA TEO 12VOC POWER SUf'P LY'

~
. 00"'''' ' • "" (9_. '-,' r. f ASCi~A""G CUAlOG 'Z ' .r: . " ,,' '... "'---' .

• • • •.. '" "

----------­[]gr ' _.... OOJ fTCO!LlCT RO~ 'C$U ..~~ ~O"' N COU~T~Y $M""" ' ~G c".,,"
. >,..; .c...nS"U~ GM. ~ ••,... .

SALE OF OUIIRTl BATTERV

9
~9SRA T~~~~~:~ ,;~~~~"~E'HS '

,,_ '0 ,." Im~,,~, ' " om
so.. '''''' G.- ~~.. '0 J&4""". " l"'v~"" ..,,,_..... .-; .,,~ , I

L -"" !,_~ ''' L

495...N.'"
IN STOCK - THE MURA

CORDLESS TELEPHONE SYSTEM I

- "-"' 14488I '"'' - ,,, ,.. w ··
- , '" ~''' '''''

f.:: ""'"'......... .~-""'
~-, ..." '" .."'.."... _ _ _ ~ "" ,o._,
'0' ~<","'_" N .'"

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

ai
" 5..,

... ~'.... , " ,,,. ",1m 0 ,"",, ' 9....-..,.,,,,,,,29m •
. "" " <''''0'''''''''',, ..., ""'v',,, " ..

N " .

~
fACTORY SUR PLUS VHf I UHf

. '"TWIN" VARACTOR TU NE RS'

~
. '.' ......""." 399S" . ,"A"O~'''' ''~' " .. ,,,

"" ..""~,. ,, .. ""'" "
tv ' 'tON'' ' ''' ., •."

L. • •• , . "~ ,, • ~.~,.,,,~ ~ .,. ..

• '" 1- '" ,""vc>oo N '~

OUMPI"'G' NORf lC O E"' DUSS LOOI' C"'SU TTE St

OUARHR ·M'lE W'RH ESS M' CROI'HO" E

1I'J9S' :~'.~~ ' ,,~:~~ ~
_~~, ~" & .•'""~ A"

"',~.. "'.' " "" l • • , " ","... .. '....._.~ " U _~.. " ' 0"",v....

BROAD BAND BARKER &
WILLIAMSON'S

FOLDED DIPOLE ~~~~L
-e ~

< >
~

B & W's Broad Band Folded Dipole covers a ll amateur
bands including the new 12.17, and 30 meter bands.
Also covers CAP frequenc ies. MARS. Military or any
frequency from 3.5-30 MHz. Being used throughout the
world I Total length only 90 feet long - sp read er spacing
19 inches SWR- Iess than 2,1 from 35 - 30 MHz. Rug g ed
construction for long life . Can be insta lled as a fl a t top -
inverted "V" or sloper. Also avai lable for 2- 22 MHz,
Power handling capabil ity 2 KW-4 KW PEP Sup plied
completely assembled with RG 8 type cable with SO·
239 connector. Terminated with PL-259 connector on
each end. Patent Pending.
Price $149,50
Coble available In the following sizes :

25 ft . $18 .25
50 ft. $26.00
75 ft. $33.75

100 ft. $41.50

-
Barker & Williamson, inc. =>~ "
10 Cona l Stroot

,,~

Bristol, Po. 19007
Phone _215·788·5581



WITH THE

~
MODEL KT-1

KEVER TRAINER

H. T.
USERS

- - - - - - - - - - - -
• ANY FULLY SYNTHESIZED 2 - METER

H.T. CAN NOW BE A COMPL ET ELY
PORTABLE VHF- hi MONITOR

- 240 0 CHANNEL CAPABIL ITY
-DOUBLE BAND COVERAGE .

154 - 158 Mhz f i re .ccnce.sheriff ,
pag ing & mOle

159 - 163 Mhz mari t ime coastal ,
railroads, N.O. A.
wea ther & m ore .

- MULTI-BAND & MULTI- CHANNEllED
MONITORING WITH SCANNING H .T .'s

- SINGLE 3· POSITIO N CONTROL
- "OFF" RETURNS TO NORMAL TRANS-

CEIVER OPERATION
- LOW LOSS COUPLING TO ANTENNA
- UP TO 6 MOS. OPERATION UNDER AVG

USE WITH A SINGLE AAA CELL
• BI -LATERAL PROTECTION AGAIN ST

ACCIDENTAL TRANSMISSION FOR
UP TO 5 WATTS

• srze • 2 .25J11.5J1 1.4 inche s
• weight - 45 ozs .

· $44.95 +$ 2.50 pstg &hndlg .

In cent. add 6 '\. e. t x.

DERRICK ELECTRONICS

714 West Kenosha

Broken Arrow, OK 74012

TOLL FRFEE (BOO) 331 ·3688

IMPROVE YOUR
MORSE SKILLS

IT'S
ENGINEERINGS' NEW

' . 1

- - - - - - - --
HANOI-CON V

cont ac t : M SQUARED ENG . •
1446 Lan sing ave . • Please write lor c lub d iscount s
San Jose . Ca l. 95 118 •

0" 71 - or - • on quant ity orders
Ph . 40 8 -266 · 9214 •

FEATURES INCLUDE:
• PRECISE SPEED CONTROL
• 24,000 CHARACTER PSEUDO-RANDOM LOOP WITH

10 STARTING POINTS AND FREE ANSWER BOOK
• EXCLUSIVE AUTOMATIC SPEED INCREASE
• RANDOM PRACTICE MODE
• OPERATES FROM 12 VDC-------...,

call or visit

Brings you the
Breakthrough!

r----------,
I copy RTTY. ASCII :
I 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 [0 get into I
I ecce reading until you found I

out what this latest fad was
I about ? You can stop wait ing, I
I because it 'S no longer a fad . I

Amateurs everywnere
I are tossing the gigantic I
I

clanking monsters of vestee- I
year that once performed

I the j ob o f rea d i n g I
I

rarnotetetvoe. rnevare trac- I
jng them in for state-or-t he-

I art code-reading devices I
that are incredibly small,

I noiseless if desired and In- I
I emnev more versatile than I

their antlque predecessors,
I Kantronlcs, the leader in I

COde-reading development, II hasjust introduced the latest
I and most -advanced break- I
I

through in t he copying of I
Morse COde, raototeretvoe

I and ASCII computer rancu- I
age.

I The Kantronlcs Mini· I
Reader reads all three types I

I of COde, displays code speed,
I keeps a ze .nour Clock, acts as I
I

a ractorereevce demodulator I
and reads aU of Its oecocec

I information out on a travel- I
l

ing display of 10 easy-to-read I
characters. It is so compact

I that it fits in a hand-held, I
calculator-size enclosure.

I At $289.95, the Mlnl-Read- I
er out performs anything II with in anot her $400 of its

I price range. I
I

Call or visit your Autnonz- I
eo xanrromcs Dealer now to

I find out what t he latest in I
I

tecnnorc av has done to I
COde-reading .

I I

: IIiKantronics :
(913)842.7745

I 1202 E. zsro street I
I tawrenca,Kansas 66044 I
L .I
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CES

Now, tor the first time! Every amateur
operator can enjoy the unparallelled freedom
ofaprivatephone patch in an economical
package.

The dramat ic new CES 500SA Autopatch is all
the equipment you need to patch an FM base
station toyour home or other telephoneline .
without expensbe repeaters , cavities, or other
equipment . Connections with any standard
FM base station are rapid and simple .

Bypass tte congestiOn and expense 01shared
repeaters - break through to greater privacy
and convenience wilh the new CfS 500SA
Autopatch .

INTRODUCING THE

COMMUNICATIONS ELECTRONiCS

SPECIALTIES, Inc.

PO. Box 507
Winter Park, Florida 32790
Telephone : (305) 645-0474

COH£RENC£ IN
COMMUNICAnONS TECHNOLOGY

As dn trilled In73 MagnIN ,I/ ' l .

CES 500SA
SIMPLEX

AUTOPATCH
The first Affordable
Private Phone Patch

.... 1226 00
$16 29S
$ S9SS

...- -- 1 "8 95

__ 21.'"
__23 !c'"

_I,."_'" "
_ 91 '"

191 11

I ' 0 2!>

, ~ "
","____7. "

___ .!c'"

61 'lt

o!c n
- ----- l !c n

.... 51 ~
.., 1-1 &0
sra 2S

$2S es p"' p. ,,
S2S tiS p" r p."

W2"' U B. luna 1 0" ,

BSW T,. ps 00 '~ ' " '0­
BS W T, . p >&0 ' h... '0-

RaTORS
COE T... ILTw ISTER ·..
COE Hil'" ~ ----------.....
COE co oS- _
COE ilR 22 ..··..···- ----------.......

1982 CALLBOOKS

c•••",.c 'ns..,.,o<s --­
... mp........ P\. .2!>9------- --. --
v,n Go'o..n ,_ _-.-•.__ .•.•. Bal..n

C.. nl.' In...,

un:.:(l)M\{l;"'ICAno,s fU:cJ1l()'lC"i
102 .... SIrftl

u.s_v",s ion, . . . .. .. $' • .9!i
OX 5;00 _ .. , $ 1. 05
il LSO "' V""L"' BLE
C..snc'an '" G.,n . , . ... Baonc _ B..",,'n.., R'"II"ncy
" ,n, PtO<l""" l .. ,son B&W .... " ..' Sh..' . "'R~L BolO
C• •_ _ .....-0. Sams PublOC.''''''_ Rohn V'blOP""
... ", 0;", Yocom 0.... . ancl m.n' .......
Ptocn Sul>,ect 10 Ch."\)" .. " ......, notoc.
H....rs "'"..._ S&t .0..... _ 6 Pu , ..... . f .. 1,' 9 P,",
T".._ (11., ~SSOO

Lacue Likes You, . ,
and you'll like Lacue

WIRE AND CABLE
~G 2 ' )----..,,~
MG-3IU 'oa'" ~ ... 5..... 00 ·­

IlIG·Ill. 'oa", ~'" s".ad
IlIG !oICIU ",~ sPO'C

IlIG !It ",.1spec --

"" "0'10 <>"'" ' ''''''''' hne ' 00 " ,oN-
l Concl"" IOt AoIOt Ca_
10 Ga St'ancM<l Coo_I50" ",.... ,plnl-
12Ga Solod Coopa, 1d 1'10 Il "''''loP''''
lO G. SoIod~ Id('IO " "'..Ilop.....
I G. SOlo<! "" ..""n..", I!>O" "",,,.p,.,...
ANTENNA ACCESSORIES

43 C, It
10 9 95

2395 00
649 00
74900
28900

'retrex
Drake

AEA

call toll free:nights
1-800-231-3057
6 -10 PM CT, MW.F.

days 1-7 13-658-0268
tCOM rc 3AT/le 4AT 26900 ea

IC 25A 30900
IC 730 729.00
Ie lAT 249.00
Ie 22U 269.00

Santee HT 1200 269.00
5T 144UP 299.00
100/0 Off L ist on Stock hems
IRS 995,00
R7IDR7 , 299,00
M~ic 16900
CK1 Contest 11500
MBA-AD Reader 269,00

Order KWM380 $309500
& 2 Free FIlters

HIgh Senat Num bers. A ll M ods
Amphenol Suverptare

PL259 _ 1 00 ea
AnllQue r re re Tubes . . . .. _Ca ll
Timex 24 Hour Wallclock . . . 24 95
Robo t 800A _ 74900

400 675 00
Hal et2100 69900

KB2100 159 00
New CW R 685A rerereader . .875 00
Cubic 10 3 1195 00
Bird 43. Slugs Stock
Drake Theta 7000 99500
Belden 9405 Heavy Duty Rotor

Cable 2#16 . 6#18 _ 45C/ft
Belden 82 14 RG·8 Foam . , 36Cllt
Belden 9 258 RG8ll. Mm,-Coa ll.1 9Cllt
Belden 8267 RG 213

Non Cont am Jackel
A lliance HD73 .

Large Bookstore
10'\, Ott Curtis. Sherwood. Palomar
Call Ouores Kenwood T5830S .
T55305. T51305.New

We Want Special Orders!
Vaesu Specrers

New FTl
n 707
FT 101ZD ' M ark 3
FT 208R

MASTERCAR D VIS A
AI' procn loti Houston "'''''1'1 whe,,, .ndlca''''' Pr~
subj&cll0 C'>.O"VI! _tt>out nal'te. all ""ms lIu.....n'_
Some 'l"m.1Ubfec1 prNJf sa'" r " . as 'esldenlS add 6'
,,, , p ....... """ .un"""n' _ '''9'' lNtlanctl "",'lee'

he~
look: here

[U]illWU~Wrn
Electronics Supply

,., 1508 McKinnf:lY
Houston. Texas 77010
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Optimum gain collinears lorVHF
and UHF. Unity gain moclels tor HF.
Amateur band models are inven­
toried lor " otl lne shelf" delivery.
Commercials to specs.

Mallimum overall height 01 only
10· . Average weight 01 only 6 oz.
They remain vertiCal at all speeds.

Helical inductors sealed in helium
filled Fiberglass impervious to all
weather. Adjustable 11·1ph whips
and solid brass hardware Chrome
plated and polished.

Rugged, tow drag,high etliclency
mobile antennas engineered to
maintain resonance at all times.

REX BASSETT
ELECTRONICS. INC.
1633 NE 14th A...." Bldg. 11
Ft.Laueerdate , Fla , 33305

Tet 305/561-1400

For
Commercial, Amateur I

and Government Services

Write or phone for Iree brOChure
and prices on Bassett mobiles and
Helium Trap Antenna Systems.

BASSETT HELIUM
MOBILE ANTENNAS

WITH BOX
FOR DOWN·
CONVERTER

$27.50

2300 MHz
ANTENNA

FOR INFORMATION CAll

(817) 460·7071
CAl l ORDER DEPT. TOLL FREE

(800) 433·5169

PB RADIO SERVICE ~ ""
1950 E. PARK ROW· ARLINGTON, TX 76010

Also Available: Commercial System wi th
Bogner Antenna $169.00

DOWNCONVERTER
Kit $28.50
Assembled $48.50

2300 MHz PREAMP
Kit $25.00

POWER SUPPLY
Assembled $35.00

SATELLITE TV EARTH STATION
• 24 Channel Receiver
• 10 ' An tenna
• Dexce! 120 0 LNA

Cal l for details and pr ice

. RTTV/CW .
For theTRS-BO

---.-0'"'_11••••••••..;
ROM-116
RTTY/CW Operating SYSleml--:--- - __.!~~
DetaIled brochure avaIlable on request.

Featuring: ~~~eatures
1200 BAUD OPERATION. Not limited to 110 baud be- • Two Serial Ports
cause01liming loops. 60. 66, 75 & tOOW.P.M. • FourteenButlers
Plus 110. 150.300.600 & 1200 baudoperations • AutomaticCW10
possible . • Transmu tontror
FLEXABILITY OF OPERATION. Instantly change . Baud • Selective Call Feature

• Error CorrecuonRates; Program Mode(ASCII/baudot): Program Status .
• Word Wrapping

SPLIT SCREEN VIDEO. Transmit & receivedata ors- • Easy To Intertace
played separately . . 30 Day Unconditional Guarantee
REAL TIME. Automallc CW/IDwithout user mterven- • Hardware requnernents TRS·BO
tmn. Automatically updates \A&i ROWn Model 1or 3 16K
at end 01 month or year . !!!!! C External termmal Unit.

L'llcroProdud$
606 State Street. P.O. Box 892-R. MarysvIlle . WA 98270 . (206)659·4279

SOl H. Main
E'f.nlyUI• . IN 47711

TEN·TEe
5460mni.cXcw $1050
580 Delta 750
525 Argosy 480
280 PowerSuppIy 150
255 PowerSupplyJSoeake r 170
243 VF().()mnl 169
283 VFo-Oe~a 169
234 Speech Processor 125

I SANTEe I
ST·144/"P call

AEAMBAReader 275
ALLIANCE HD13Rotalor 99
AlDEN F'CS-3002m Hand Held call
CUBICAstro1 03 1115
OAIWACN51825KWTuoer 285
HALCT2HJO call
HY.(iAINTH7Tn·bandAn\. ca ll
100M25A 2m Mobile 309
ICQM251A2m AII Mode 625
KANTRONICSminiReader Package 259
MFJ 496Keyboard 290
MFJ 722 NotchICWlSSB FIlte r 59
MIRAGEB30162mAmphher 205

~cP- 812·422·0231 ,u,
l2M..~:~-~!I.!A~;~U;NS~~,~~~;~.~
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The RST-4428 voice actuated m ter­
com ($59.501 IS lus t one of ouer 20
elfc 'lmg aviOniCS kits ' rom RadIO
Sys tem s TechfloI09'f· Tes t gear 100 '

•

••

•
•

I

~
• FREE CATALOG
: \ Call l o ll ' ree ou tside Cal.l1omia. / :

I ---- ....• ..381

I ,,:'::.. • Radio Syst~s
I OTH :~f~ ' Techn.9J-ogy , Inc.

272-2203 I~ASS VALL EY A, VE
..... • # GRA, SS VA,LLEY. C... 9SoI5

AMP LETTER,
( A"P en fER ) • L .. AuUur R.d 10
p"bl Ic.tlon de,oUd " '" dnlgn, con, t.uc-
tI 0 n • • nd o p.. . /hn " Am.teur ~I Hitr •.
e. • no w,I e tt o. t h. I "" , . '. yO" ~on . y On
~ o " r n H I .mp l lt l or <onst ,uct lo n pro jec t .
r . • .Ou Te e " p. r t , ,., 1n fo ,~.t io n.

'" .M P_l £t H R " ou bll' hed .nd ~.IIed r l n l
(loB ev ..y t h e. wee k< '" tl.u/,ur).

" " org.nind Iot o f h . d.p.. l . ent , :, (dU o . ', Co.n.. Hue port> '" al I ?

" t e t t e .. '"" '" " ," ..,
'" Tt(' Te p l c , • TI p , . " ' · l ETTt O TUOER .

" ru t" 'e . ,t H ie SubH.lbe . • • l e "• AMP_LE TTER TU DE. '" .... o r d .,,, .M P· l ETTER bel It_e, e•• t 'ONUrt "lng

'" 01'0 C.n " fun. U"catle n. l , ,., h. I ,

" costl, B bu ,lng , co~.e .. l .1 up.

A o no y .. , , u ~H rl p ll o n " '" AM P_LETT ER

" S18 , OO/ye " '" I,,".,). Mont l o n "1) •

M. g u l ne ,., ,.. ." ,u b" r1H " '" ,pteh.., the ro le
_. US.OO/ ,o.r.

OO N'T " a s , SINGU I SSU( " '"' . " P- LETT t'

AM'_LETT (R
~ "

OlHe .n
W .., '" " . l C(/ ~o'd

Tho ....on. ill •• " H S9 0

Send S2 .0 0 ""' , ... pl e , ~tS. OO

""' , ' u ti ,u . .. .. .

~- --_.~

.. liD
lI"O
-~

KITS for AM - SSB-FM 40 Channel PLL
chassis convers ions
DETAILED INSTRUCTIONS for easy fn­
eteueuon with minimum time and equip­
ment
BAND COVERAGE f lexibility provides
up to 1 MHz coveraqe for most PLL
chassi s.
PRICES l ow cost prices ra nge from
$8.00 to $50.00

All kits are in stock Including
several d ifferent FM kits.

FREE CATALOG Wri te or call t oday,

THE PROFESStONAl.

TOUCH TONE

,~ . ENCODER
l .
.~~ An uttnl high quality

encoder for professJonal
application. Absolute r&llability and
function mak•• the dtltef'enee. There'. a
Plpo encoder lOt'" every . y . tem and
application. Totally serviceable, .a.y to
operate and In stall. c." or write for free
caralog and In formation' (213) 852-1515
or P.O. Box 3435, Hollywood, CA 90028.

-" INDEPENDENT

CRYSTAL SUPPLY COMPANY
P.O. Box 183

Sand wich , Ma. 02563-(1183
(617) 888-4302

CB TO TEN METER
CONVERSION KITS

C}>ipoceommunicatlons "
EmpllaSJs IS Of! Dua lity & R1l'Io..bt/Ity .... 300

.1

"'DOH
SG,ooe
U199S

pIUI I~,pp,nl

SYNTHESIZED
SIGNAL GENERATOR

"' AOE IN

'"

VANGUARD lABS
19&-23 Je_le ......., Mollie . NY llU3

Phonto: f2 12) 466-2120

• Covers 100 to 179 999 MHZ In t . Hl steps with
I~u"' ll ,wtleel Olal . Accu'acy ooסס 1% at all I'e
ceeeces • Inlernal freauency modul.lhOI'l I rom 0 10
oYer 100 kMl al a 1 k Ml raTe . Spu's anll noose at
least 60llB belaW camer . RF output adlustable trom
5·~V ac ross 50 ohms . oceetes on 12¥llc @'
'11 amp In Sloc k lor ,mmelliale s~,p plng $329 95
piuS sh,ppl l'l g ""ermghl deh~e,v evauaore at extra
COSI • Range Extender Iphase,loc kell mtxer / ll l ~ , ll '

erj lor above unn toeoos Ille range Irom 1 10 580
MMl Same sire as SG· l 00 Mounts PlggVtlack
Puce sm 95

r C.I. TO 10 MEn. KITS
AMIIKA'S '1 SOUICl fOl

fM - 551 - AM

IN 5TOCK- Klt.. for mo..r C 8 , Mod~ ls

NIW- l o-ree- er fM DIscr lm ln<lw r Board
- f it s mo st Pll rig ... . K i l -Ass~mb led and
tested .
NlW AND U5lD- FM e, SS8 conver ted
C.8.... now In ..rock-s- trom S9O.
'OW COST- Price.. r<'lng~ f rom " 0
10 S50 .
OaD£1 BY PHONl--(6 17) 771 ·4634
\r1SA &. MA5TlICAID- clccept ed
fill CATALOG- writ e or can today!

AMlllCAN UYSTAL SUPPLY COMPANY
r.o.lOx 6)1
WiST YARMOUTH, MA. 01671
(6 171 77 1-'6) 4 ~ , ~

-"",.. ··/>,,,I>n." pay flat mI•• "" ......p , ,,'"
pa.",,, ,,t on tit. "..I~ , or."",. ",a l..",/. A /I",,,,.,,,,1,. nr '"u• .. ",<1".,<1,,,, 11.. -./.,,,,,<1 "n"
",,,,.W'II (or "'''~'''' '''" __ fu .n Tnl>. .. IIM,I> ,,'
..' ''', (.p,ml , /<1.

PC Bo II. .'>0< I" 1 7P'" / It
. "",,"'",,'" 25< ... 1.'> pt', /1>
PC F",p'. 13 10 seo P'" /1>
Gold pJ,,'<'dP'''' 1/2 to I .'il l pt'dh

f ..... (,,'rlt. , '''(...'''01....,. <"'"/....... •.-ad.."T'""
"""',... ,,.. ",1t. ''''T''''

STRUX

Strux Corporation manufactures and
dist ribu tes National Radio, Inc. Corn­
ponents: Chokes. inductor s. cons. and
hard wa re. We al so d ist ribute fixed and
ro ller inductors . contactors. mil-spec
and designer knobs. Fo t all your erec­
trontc needs, contact Strux corpore­
non. 100 Ea st Montauk Highway.
lindenhurst, New York 11757.

100 EAST MONTAUK HI GH WA Y

LI ND EN H URST. N EW YOR K 11757

CO R PO RA T ION

WE'VE GONE NATIONAL

E:LfXTROs JC RECYCl-ERS
/,- OF ,..,.1&<;;.. JXc.

2 t;,1A S. M..", -"',...et, B<»: t;
MuJd/f to"', MI'I."" 0 1949
r oll F.ee IPo (}OI,14.'1-8 :10H
I,., MU8S, 16 171 777·04.H
' .... .... ,~, "."... .,, ~ ,,~ .. ~... ...

r ~

FINALLY•••
A SQUARE DEAL

ON YOUR
ELECTRONIC

SCRAP

QUAUTY MICROWAVE SYSTEMS
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NOW FOR FT·208A & TA-2500

.... un<QUfI bIIlt..., el,m,,,,,IOI ·
H"'NOI·TEK ~uletOla.low. con"anl he..o.fIeld
opa"hon l.om aulo DC 01 blMIUPIIly w,lh no n~

cad d.a.n and WITHOUT RAOIO MOOIFIC"'TION !
" ooel I-Icom le 2M ; K_ TR-24OO', N-FT·208R

Y- FT·201R. T_ Simple mod 101 Temp
U 4 t5 PPO In USA, CA add SU O.

~""
HANOI.TEl<

P.O. BOX 220$, LA PUENTE, CA .1741
leom - slides on bouom 0 1 rad'"

Vaeeu_ hl , .nlO blUe.y comp." ......1
Ka..wOOd-powafe<! th.u batt....,. plug

GO MOBILE WITH YOUR H.T.!

'co'"
'Iable

,.~8t

DIRECTION
FINDING?

New Technoklgy (patent pendingj con­
verts any VHF FM receiver Into a
modern Doppler Radio rxrecnon
Finder. No receiver mods required. see
June 1981 issue of 73 for technical
description. Kits available from $245.
Write for full details and prices,

P
DOPPLER SYSTEMS
5540 E. C har t er Oak
Scottsda le , Arizona 85254
(602 ) 998·1151 .... m

WH EELER APPLIED
RESEARCH LAB

P O Bo~ .l261
c«, 01 Industry. CA 9 1744

Ask for CODE QUICK 11103
(CalIf. add 6"" 5" k>5 M~ I

EVE'n if you have failed berore CO DE
QUIC K must work lor you or r..turn

the kit lor tctalimmedrate re lund!

Now You Can MMter Code ...
For \/OUr flr Sl ham hc""SO' Of upgradoo In d

rnaltf'l' of dtys . CODE QUICK os. d , l"YOlU
IIOn¥Y br.."klhrough <hcow.... whoc"h dras
hCI>IIysom~ I"'" "'''''''''9 01 MQTW Codo>
Don', lort". .. y:)U.,...1l WIlh an vndlPu mu..
0/ (hIs and d.lh$ W" hCODE QUICK ..«h
k>n ... magICally (<!Ills out ,Is ou.... """"" Your
..ma.llng 10.'1 ~onl"'ns S JlOW"'f ~k.-d cas
....ttn 1b,....klhroug" c .."k. "000'119
"",1""'1'1 1 wnd $39.9 '> today to

It's Incredible!

Q!>L', CUUN \l.\1JI. Hill; \'C.....-

Wrill or phone for
Ipea and pri cn ,
1707) 462-6882

....433

S-L1NE OWNERS
EN HANCE YOUR INVE STMENT

TUBESTERS ™

SKVTEC
Box 535
Talmage, CA 95481

PI....... lohd ..... lube .epI~n ..

• 5-1ine perlorm.nce~id It. le !
• Hut d ilSiplitton reduced 6 0"10

• Goodbye hard-to-f ind tu bn
• Unlimite-d equip men t lif e

TUB ESTERS cost leIS than IWO tubes.
and are guaranteed fo r so lo ng as you own
your S·hne.

with

$13995 ''''H
J oe O£"VEA,-

SH.O CHECM _n
OAO£ A 000 CE.n" ED

JUNOSTO

HM'
P080 ' _ ' ''VAOOO''

COI..OOO "DO lIOO«
DEP T ...11

THE HMR II
MICROWAVE RECEIVER SYSTEM

u· .. CAIll . TUIllll1 U TOU &Ill lAlGE
. ..,. WAIU.n . COIlP'LE lI-ttAIIY to -STAll.

' 1m llf M• • • l~AUIU lEPAI'.lTB.T

Wf eoo<vOIll OvER ' liO flOODHS J,U UD .....
""0 SOll ~EW '0 ..on R R'GS WITH OOUlI~i

W.. . R.....rv fRO!lII1 ,.oo

.... "'. ouon, CAT"'OG, ~........... _ LIT,
""'- .....LI. ,,,,,,,uot: .. _ .GO '".0. ...." ...

""

_"'OC" .VUV " 'OOO Of' .. II...............nUll ..n ..
I V _ l.Df-IO,-.

Cl'lY11'ALI ".IM CUT TO YOUOI ""on ._....

CERTI FlED COMMUNICATIONS

Wi e.'''o oo. STD., TO YOU AT DVE. 10 H.... ' Urs ... . yo ....
$. E YOO ,.. JOUT H BEND, ...U ..GTOIl ..E'G IfTS .... D WUT " ll 'S

~ , ..s >!JOI"" YOUR _ ' U TDeAU OR " RITE '::!I!'.:
•,"'" " ,." " '" " If"' ''..._'.... .'~ ..._, "- ' ''-''

..... ..« • ......., ' OU OOK..O .., ~ .... ..,.

alStCltAFT .....DltUSTl~R 11..-_ .. _"'1. 1Il1lR1O
..-...Dol...... llEUll ... <XlI't'f.1IW£U1. _LCov.'UR.
'Al.OMAlt. "'<I VUONG. TlIIOflVll. "h\e._L.
.MCHlII, V1eoooru ><. ..._ ENOl. GOULD, WHUll,
EVUEADY AICI ()nIIAS

(i! ( 'En 11I"IEU I," I Ht.' ,\ 11(" \1.

73 Magazine
SUbscription Dept ,
PO Box 931
Farmingdale, NY 11737

73 Magazme does not keep sutiscnp­
lion records on the premises. mere­
lore calhng us only adds lime and
doesn 't solve the problem,

Please send a oescncncn of Ihe
problem and your most recent ao­
dress label to:

FT·207R BAnERY SAVER KIT
MODEL BS-' $14.95

YAESU FT·207R OWNERS
"'UTO SC"' N ..aouLE "'ND S...n ERY

$AVER KIT

15 minutes to in ­
stall; scan restarts
when earner drops
011 : busy SW itch
ccmrors automanc
scan on-oft. m ­
duces module and
mstrucuons .

Model AS·1. $25.00

ENGINEERING CONSULTING
P, O. BOX 94355 .... 400

RICHMOND, B. C, V6Y2A8, CANADA

'"~z
:>
o
~
o..
:>
~

o
'"e
w
!:: 'No mO'e deed blllle"es due to memory back·
'" up::t ·30% less pow.., dr.in wh.. n squelched

·Simplo 10 In,ta ll; s tep·by·s tep inslrucllons
and parts Included

' 4 mA memory backup reduced to 500 JA
·45 mA rKe'''er drein .educed to 30 mA
· Improved ,ud'DI.dehly and loudness

.. ~

'. W:<...,.,...."'r.. 1l: .J

Color Compuler 41<
$310
w!' SK Ext. Basic
$459

ModelllllSK
$839
Modet 111 48K
2disc & RS232C
$2100
BUY DI RECT. Tllen I re iusl l ie. ot our 9rell
011.1'1 wll icll includ. Print ers . Modeml . Com­
puterl , Peripllelllls , Dilc Drlvll , son. l re Ind
more , U"TOLLFRfE 1-800-141•• 124

W, IIIve til . 10.lIt .... 444 COIn
pon lble rulty
. lIfrln lnd pricn Write tor your
IIId I luM comlllem.1lt tree c.ataloq

2ot$A Go.eo! t OOCl
01RediG SlIackSon. llfe . lm.-IDn. ..... 01£60

617 • I.N • I iU
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ETCH BOARDS FAST

This Pow('r Etd.,ing Systt>m will
handle PC boa rds up to 6" II. 6"
The pump r..N"PSacid dll ' td t onK for
t aster, m ore even eIChIMR

Se nd $34.50 plus $3.50 fo r
postage and ha ndling to:

SHUMAKER ENTERPRISES'" 32
250 PEQUOT TRAIL

WESTERLY. R.I . 02891

MICROWAVE \~DISH

• 24" True Parabolic
Reflector

.12" Focus

• Made from .050"
Spun Aluminum

• Approximately
21 dBi Gain

$18.95
• "-110.' . " . , .. •_ .... . "_00_.... _,..

INDY AMATEUR SUPPLY
P.O. Box 421

Ind ianapolis. IN 46206 ~6

RED HOT SPECIALSII

Azden PCS·3000 two-meter 5285
Santec HT 1200 z-m ha ndheld 5279
KDK 2025. MKII . wITT mike 5269
Janet aSA·5 z.m preamp 536.50
a earcat 20·20 Scanner 5278
xaot rc mcs FOil Code Reader 5360
All MF J items 12% otl l ist
Ten·TecArgosy Xcvr 5469
Ten-Tee Della xcvr 5738
'tee-tee Omni xevr 51040
Azden PCS·300 z-m ha ndheld 5288
2 only Icom 2KL linear amps 5999
AEA Morsemat ic 5167
tc aotecmcs Micro ATTY sende r 5255
Bencher b lack padd les 535

Ben Franklin Electronics
115'h N Main Hillsboro KS 67~

316-947-2269

•-­.-

JJT DISTRIBUTING .... 25
17210 Yukon Ave.. Suite #1

Torrance. Calil . 90504
C. 1l COD Orders to: (213) 515-6800

• CRYS TAL CONTROLLEO FOR ST...8IUTY
• IC CIRCUITRY FOR EX CElLENT RELI ...8 Iun
• EnERNAL LY S WI TCHED FOR CHANNElS 30< .

RF MODULATORS

' ' '''' So.. 49 95, ,,. ,." ., Only a

The "' ''' ·1000 Rf Mod ulato ' I. !tie .ame t~pe and
ClU.I II~ 01 Ih05e louno ,n tooays ..<leo lape '9CO'<le'S. 11
1IlI. con.en,ent pno no lacks 1", " deo and a ~olO mput. a nd
ha•••W'd..d 'r type co nnecto, la , RF oul pul P"",e' IS
. ~ppl l ed b~ an AC to DC PO.... e ' pac ~ Wh 'Ch .. mCluoed
C.II NOW 1o, mom ,nlo , mation and 10' Quantity Ol.count.

Wri le For Free COlO log

1-800-841 ·0860 TOU'III

MICRO MANAGEMENT
SYSTEMS INC.

DEPT . NO . 13
Do.... nlo ....n ~I o.o ShOPD,ng C.n t.,

11 ~( Second A•• . S.W
(0;'0. G.O' O'O 31 128

9 12·377 ·'120 Go. Phon e No.

TRS-80® DISCOUNT

"4.IS ••

C.B. BARGAIN
c B ~O"d' m,u ,ng perU 0' d.m.g'"
Can t>e us'" to, 11" " P.,t. 8 u, ... ..,,1"

$3.SO ••
Ord" ,,, Iorm,non 1',..,. add U 00 to.
5 1H . ,, UFS COO" . cc.pted to. 0 ' ''' ''
,ot, lo ng S~ 00 Or mo•• . Flo"dll '' ' 'd,nl '
"dd . '/. -.1.. t• • M l nim~m 0'0. ' 1 1 ~ OO

F o,~, o n O'd'" US I ~nd . Onl1 .dd 20' ''' 10 '
SIH M"'STER C"' RD .nd VIS'" lIcc.pt ed

Surplus Electronics Corp.
7294 NW ~t l\ St.
MI. ml FL 33166
P.M.• 305-887.&228

REMOTE 40 CHANNEL C.B.
R,mo'" II,... .....'., t,..... Speake< ,
plntoe en • . , n(l contrOl m,e nor ,nt'ud e<l
Sold .. '1

C.B. SPECIAL
(Repeal of a sell out)
CONVERT THESE TO

10 METER FM
..... H, -G. ,n .a efl'M" .,..n te<l elfCU"
bO• •dl U""'I>l, ($q..etc" po,. .01"....
con'rOl aM e fl ' ''''''' ,. ,'eI' _ ....;luOe<l)
Board S "'''' II IS 0......,1_ ' -' XS"

1-1 PC' 17.50 " .
10-4' PC' " .50 ••.
\Wh... Q"''''''''' 'Ulf

-----------
University Micro films Internat ional

3DD Nonh Zeetl Ro,ad 18 8e<llord Row
Dept . P .R. Dept. P .R.
" nn Arbor. loll 018106 Lonc;k)n. WC1R 4EJ
u.s.s, Ertg lancl

~.,~
.....I_11c

TR·2400 S.1'IdSC.n_
to< 1I.....ood TR_2@ -'Ol?' 'n<lIOC ~' on b~'1. 00' 1101)'
.1Id ..I ....... .~" c, ,,"', " ' 01"1. Cont,oIled b)' - _1'
t>o-e' d. no . ..'IC.... to ."". Ins t"lIs . " ,11Inlilk "Il.•i .
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'II"'. _,oM<! lor PI.
.... .....1:>..., - 121 t5 KII _ 51• .se

16-Pole Equalizing
TR·9000 M___ se.......
101 1(...* 000 l R_toOO K "n. !; .......-y e n. .. _ . Sl""•
.... busy."" ,.._ ........ C,,"'., drOOl . UN ' ' '''llng

RF Processor con"ol• . No . ....,Ie.... 10 .od ,...,,,11....ily on._ rig

s.e p<oduct ,...,'" Sept . i_ 73 1<1"9""'"
.... ....,_-S3ll t5

_ ~_ SE·2 ..._Hine '- " b~_ IC·280 ...... se. ......_l2t.t5_. 0 __

• An ""'- of "- $I.. ' -""'4"00'_ RF IIF "'_'- eon- bul1'l·in Sf ·1 ..... M_ s.c.""",-U' .ts bolt> ..... 5M1.tO

-.. , --- b -_. in~~.
• Su ....... do ......11.,' .........' rig _., _

E_ to _ . No __.... ,,_ r....'.... ___ .- • OtgI,., .N<lou" d'~y sc....ne<I I_ _
I ... I '. oW I-poio ....... fi'-. ...... _ .~ IC • "' I' ""....... er. ""V10 ",,,,,,t"""11 comQle"."" (Ie.

~-_.....--- ....... '.- ,.,_ ,n ll .ll.hon In-"UCTIOn•
.....,.,. ...... d. I. ,.._IC ... ",""ft t f ","_pr-.eI • All sc.n--. ASS EM Bl ED & TESTED (• • ceopl 11 ,1)do...... _ ~equaIiztr cnu;ny _ .,;th -. • Sor to.r..:tlOft G.....nt_'
IIojlo- ___ M',,-'" "...<411"___ " .' ,•clio""ho'l . ........- ........ 0. 30 ..... _ . E~*, _ C_' Of........,. ..._ 10 :
1I .. 2Q CIll. v• • ~Iit>I. ~........... II. ..e; Ior"' _
_ dool."""'___ SE 2: SAOO.oo.
Add Uot........ _<><Wo; SlS__... • 9SCGAN :z:E...-., __....... ,..... . ' ..'I_N... CI-e01O.
II . I , ~ .-~.

Sherwood EnginEEmg Inc.

1=
1268 Sou t h Ogden St. 211' 5 ' w. ... ..., A"" R<l.• Anh<>e n. IL 60CJ02

De n ver . Colo. 8021.
~ "",,1uOe 1 ' .50 _Iage & "a""h"ll

(303) 722-2257 1111_. 'H. ,ncl_ 5 ';" '110 s l.Ie I.. ~"

this ~IiCQtion
is available in
microform
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T elephone: 14141241-8144
T h iensville, Wisconsin 53092

.. -Tii"T
r. ,",

~ .. ~ A

Decodes RTTY signals d irect ly from your reo
cetver-s loudspea k er. '" Ideal for SWLS, no~ices &
seaSoned am ateur s. '" Com p letely solid state and
seu-contetned . Compact stz e fits al most anywhere.
No CRT or demodula tor reQui red . .. N o t h ing
ex tra to buy! '" Built-in act tve ma r k & spa~
filters wit h tuning L EOs for 170, 425 & 850 Hz
F SK . '" Cop ies 60 , 67 . 75, & 100 WPM Baudot &
100 W PM ASC I I. .. N OW you can t une In RTTY
signalS from amateurs, news sou rces & w eat her
eoneuos . T he RTTY READER con~erls RTTY

on an eig ht·character moving LED readout. W ri te

. , "woOO ' SRJOO

Co r p o r a t io n
P05t Of f ice Box 513G,

-== . .> ,

'CO""C·120

II ,-, TT "".. "" ",

Featuri ng Kenwood , Yaesu, Icom , Drake. 'reo-Tee, Swan , Demren . Alpha, Robot ,
MFJ, Tempo. Ast ron , KLM . Hy Gra in , Mosley. Larsen, Cushcratt, Hustler, M ini
Product s, Bird , Mirage, Vibroplex, Ben cher, In l crTech , Universal Towers ,
Call book, ARRL, Asi at ic , Shure, Colli ns, AEA. We service everyth ing we se ll !
~ Write Of call l o r q uote . You Won'l Be Disappointed . E-":""~
~ We are just a l ew m inutes olf t he NYS Thruway (1 -90) Ex il32 . "" ' ,

signa ls Into alphanumeric sYmbols
for details o r o rder fa ct o r y d lrec!.
RTTY READER K IT , model R R K .•.• • . • • • •. .. • •••. • •. $1" '.' ) $1 49.95
RTTY READE R w i red and test ed, model R RF . .. • •. . .. . •• . $tI1.'~ $219.95
Send check o r mo nev order . Use your VISA Or M aste rCar d . Add $5.00 shipping and
handling for continen tal U.S. Wisconsin r esid en ts add 4 % Wisconsin State Sales Ta x.

~'"

GOTHAM.
ANTENNAS~ ~- -
(813) 584.8489 VIS< ~

$3195

54995

PRICE
54995
541.95

$36.95
S35.95
534.95

55995

V· 80

SMAll lOT TRAP DIPOl ES

MO DEL S ANDS lGTH
TSl8040 80.40 78'
TSl 4020 40 ,20.15 40'

SMAll LOT SHO RTENED DIPOLES

Sl·60 10 80 ._0,20. 15'
15.10

Sl·160 160 130'
Sl·80 80 63'
SL 40 40.15 33'

FUL l SIZE PARALLEl DIPOlES

FP O,8010 80,40.20, 130'
15,10

FPO . 010 _0,20. 1510 63' S44.95

NEW' PORT_A_'_L~V~!!TlCAL! IDE••';'~'~O~''--~
APARTM ENTS, CAMPING, TRA I ~!R S '

FAM OUS GO THAM QUAOS
til 2 Eleme"l. - 3 Ba nds Complele $1 19.95

CH AMPIO,"SHIP GO THAM BEAMS
Full Sl l~ Comple l ~ trom S19.95

CAll O~ SENO LA RG E SAS E FOf! C AT A·
l OG Sh, pp,ng : Dipoles & Ve rlic a ls
S2.50 USA;S1.00 CanadlC 5S00 FP O, APO
Bums & Qu ads Shipp.d UPS or Fre igh t
Collect. Fla , odd 4' 1. S.les Tu

P.O. Box 776 '" La rgo. Fl 33540

•

Fo ld. 10 5' Pac~ ag ~ No Rod lol., ~ ..quir. d
Fu lly Assembled . Full L.oollim i1 1 1 VSWR
MO OEl BANDS HGHT PRICE
PV,8010 80 ,10 13 S5995

PROVEN OESIG N , GOTHAM ALL BAND
.. VE RTICALS

V·160 160,80 ,40.20, 23'
15.\0.6
80, 40.20
15.10.6
4020,15 .106 23

,,
... V 40,

•
I

,"', ,.., , , , , , , , , , , , , , , , , , ,.... ~
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Save on
Scanners!
NEWRebates!

Communications Electronics: the
world's largest distributor of radio scan­
ners, celebrates 198 2 wit h big savings on
Baarcat scanners. Electra Company. th e
manufacturers of aee-cet scanners is
olfering consumer rebates on th eir great
line of scanners, when purchased be­
tween February 1 and Marc h 15, 1982.

Wit h your scanner, you can monitor the
exci ting two-way radio conversations of
police and fire depart ments, inte lligence
agencies, mobile te lephones, energy/ oil
exploration crews, and more. Some scan­
ners can even monitor aircraft transmis­
sions! You can actually hear the news before
It's news. If you do not own a scanner for
yourself, now's the time 10 buy your new
scanner from Communications El ectron­
tee. Choose the scanner that's right for you,
then call our toll-free number to place your
order wit h your Visa or Master Card.

We give you exce llent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to ove r 300 cou nt ries and mil itary instal­
lations. Almost en items are In stock for
qu ick sh ipment, so if you're a person who
pref ers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from eEl

NEW! Bearcat"l350
The Ultimat. Synthe.lzed Scannerl
List price $599.95/C E pric e $ 399 ,00/ S5O .00 rabale
Yo ur tlna l COlt I. alow S349.OO
7-Send, 50 Chennel 8 AlphrNum.rlc • No­
cryst.' s c. n n . , 8 AM Alrcr." . nd Public
. ervlc. "end• •• Priority Ch.nn.I 8 AC/DC
Bands: 30'50. I 18'136 AM, 144' 174. 421 -5 I 2 M Hz,
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha·
Numenc Display, Push a button-s-and the Vacuum
Fluorescent Display switches from "numeric" to
word descriptions o f what's being monitored. 50
channels in 5 banks. Plus, Au to & Manual Search,
Search Direction, Limit & Count. Direct Channel
Access Selective Scan Delay. D ual Scan Sp eeds.
Au tom atic Lockout. Au to mat ic Squelch. Non-Vo la tile
Mem o ry. Order your Bearcal 350 today!

Bearcat'" 300
L'SI price $549.95/C E pric a S349.oo/ S50 .00 r.bat.
Yo u r f i nal c ost is a low S299.0 0
7-Send, 50 Chennel e Service • ••,ch 8 No­
cryst. ' s ce nner • AM Alrcr." end Public
Se rvice tJend• •• Priority Ch.nn.I • AC/DC
Bands: 32-50. 118-136 AM, 144- 174.4 2 1-5 12 M Hz.
The Bearcat 300 is the most advanced au tomatic
scanning rad io that has ever been offered to t he
public. The Bearcat 300 uses a bright g reen fluo­
rescent digital display, so it's ideal for m o b ile
applications. The Bearcat300 now has these added
features: Service Search, Display In te nsi ty Control,
Hold Search and Resume S earch key s, Sep arate
Band keys to pe rrnttlock-in/lock-out of any band l o r
more efficient s ervice search.

•NEW! Bearcat'" 350

FREE Bearcal'" Rebate Offer
Get a coupon lI00d to< a $50 ret>ale when YOU purchase a
Bea,cat 350 Or300: $25 rebate on model 250 or 20120; $1 5
rebate on model 210XL: $10 rebate on model 160 or 4·6
Thin Scan, To gel your rebate , meil ret>ale coupon w,lh you,
o~,nal daled sales ,eeeipl and lhe Bearcal model numbe,
from lhe carton to Eleclra. You'll receive YOU' rebate '1"1 lou,
to 5i. wee ks. OUer val id only on purchaseS made belwen
February 1, 1982 and March 15. 1982. All '&Quests must be
poslmarked by March 31, 1982 L,mit 01 cee rebale per
household. Coupon must accompany all rebate r&<luesls
and may 1"101 be reproduced, Oller good only in lhe U,S.A
Void whe,e taxed or p'o/l ibiled by law. Rese lle"" comllani"s.
clubs and organiza tions-both proht and non·prohl-a,e nol
eligible lor ret>ates. Employees 01 Elect'a Company, lheir
advertisi"ll agencies. d islributors and relailers of Bearcar
$<;anners are also 1"101 elig'b le lor rebales. P1ease be sure 10
lend in lhe correel amounl 10r your scanner. Pay lhe IiSled
CE price in this ad. Do nor deduct lhe reba te amounl smce
your ret>ate wil l be sent directly to you from Eleclra. Orders
,ece,ved with insufficienl paymenls will not be processed
and wilt be returned.OIter subjeCI tocha"lle wi thout not,,,,,.

Bearcat" 250
Lisf price $429.95/C E pric e $ 279 .00/S25.00 rebate
Your fi na l cost Is a low $254.00
e-s."et. 50 Che""el • err.fII" ch••
Sto,e. 8 R.c."•• Dlllife' cloc•• AC/DC
Prlorify Ch.nnel • 3-Send • Count Fe.fure.
Freq ue ncy range 32-50, 146' I 74. 42 0·5 f 2 MHz.
The Bea,car 250 performs any scanning l uncl 00n you
could possibly wanl. With push button ease you can
program up to 50 channels for automatic moniloring.
Push ano ther button and search for new freQuencies
There are no crystals to limi t wha t you want to hear, A
special search featu re 01 the Bearcar 250 actually
stores 64 freQuenc ies and recalls fhem. one at a lime, a t
your convenience.

NEW! Bearcat'" 20/20
List price $4 49.95/C e price $289.00/S25.OO rebaf.
You r f l n ll l COlt I. a low $264.00
7-••"11. 40 Ch."".1 • Cry.f."• • a • S..roh.a
AIIA/rer.1f end Publ/c S.,.,/ce b."d• • AC/DC
PrIority Cllenn" • Dltfl'1 CllennelAcce••• Dehly
FTSQuencyrange 32,50, 118·136 AM. 144'174, 420-512 MHz,
The Bearca t 20/20 automatic scanning ra dio
re places t he see-cer 220 a nd monaors 40 freQuen'
cree from 7 bands, including ai rc ra ft. A two-pos it ion
switch, locat ed o n the fro nl pane l, a llows m onitoring
o f 20 c han nels at a time.

Bearcat'" 21 OXL
l ist pr ice $34995/C E prlc. $229.00/$ 1 5.00 ,ebate
Yo u, f lnel 1;0$t I . a low S214,00
•••mI, f. CIr.n".' • Cry.f.II•••• AC/DC
Frequenc y ran17e. 32-50. 144,174, 421 ·5 12 MHz.
The Bearcet 21 OXL scanning radio is t he second gen er·
alion scanner that replaces l he popular Bea' car 2 10
and 2 11 . It has almost twice the scanning capacity at
the Bearcat 210 wit h 18 ChannelS plus dual scanning
speeds an d a brighl g reen fluorescent display. Au to­
mal ic search finds new freQuencies. Features scan
delay, single anlenna. patented lrack tuning an d more'

Bearcat@160
lisl price S299 95/C E pric . $1 94 .oo/ S10.oo rebale
Yo ur f inal coat Is a low $ 184.00
S-••"d, f. Ch."".1 • AC _IF • Pr/orlf~

Du./ See" Sp.ed•• Dlracl Ch."...1A"e• ••
Frequency ran gs: 32'50. 144 , 174, 440-5 12 MHz
The Bearcat 160 is fhe least expensive Bearc alcrystal·
less scanner, Smooth keyboard. No bultons to punch
No knobs to turn. Instead, finger-ti p pads provide
ccmrot ot all scanning operations.

NEWI Bearcal'" 100
The first .....cry.'.1p"'fP'...."..bI."-.I".fd.c...... r.
Allow 30-120 d ays for delivery after receip f 0 1
order due to tile Iligh demand lor Ihis product.
List p rice $ 4 49, 95/C E price $ 29 9 .00
S-B.mI, fa Che"".1 • Liquid Cryst.' Di.p/.y
s..rc:Ir • Llntlt • Hold. Loe"ouf • AC/DC
Frequency Tangs 30-50. 138·114, 408·51 2 MHz.
The w orld's fi rst no-cryslal handheld scanner has
compressed inl0 a 3" • 7"' • 1'I, '" case more scanning
power than is tound in many base or mobile scanners,
The BeaTcat \ 00 has a full 16 channelS w ith freQuency
coverage thal includes all public service ba nds (low,
Hig h, UHF and "T" bands), the 2· Meler and 70 cm.
Amateur bandS. plus M ilil a ry and Federa l Government
frequencies, It has chrome-plaled keys fOI functions
that are user con trOlled, such as lockout. manual and
automatic scan. Even search is provided, bolh manual
and au tomalic, Wow...what a scanner!

The Beercat 100 prooucesaudiopoweroulput of 300
mill iwaUS. is lrack· tuned and has selecllvi ty ot beller
than 50 d B down and sensitivily 0 10 .6 microvolls on
VHF and 1.0 microvollS on UHF. Powerconsum phon is
kept extTemely low by using a liQuid crystal disp lay and
exclusive low power integrated circuilS.

InclUded in our low C E price is a sturdy carrying case,
earphone, battery c harger/AC adapler. six AA nj-cad
batteries and fle. ib le antenna, For earnest delivery
tro m C E, reserve your Bearcal 100 l00ay.

TEST ANY SCANNER
Test any scanne, purcha'''d trom Com mun ications
EI. ctro nics· tor 31 dayS before you deCide to keep it If lor
any reason you are nol complelely sal isfied, 'elurn ,I on
orig inal COf'ld il ion wilh all pa'l s ,n 31 days, lor a prompl
relund Ile.s snlppinglhandhng ch arges and rebale c,edits)

Bearca~ Four-Six ThinScan'"
LiSl price $189951CE p rice $1 24 .oo/S I0.00 rebate
Your fi nal coslls a low $ 1 14 .00
Frequency range ' 33,47, 152,/134, 450-508 MHz.
The incredible, fl earcat Four·S ix Thin Scan~ is like
having an In!o,malion cenler in your pocket. ThiS four
band. 6 c hannel crystal coetroneo sca nnM has palented
Track Tun ing on UHF, SCan Detav and CbannefLockou t.
M easures 2,", x 6 'l, x l :' ,ncludes rubber ducky anlenna
Order crystal certllica te for eachchannel. Made in Japan

Fanon Slim line 6·HLU
liM price $169.95/CE p rice $ 109.00
Low eo.' fI-c"...... I , ;I-b."d s e ..""e, 1
The Fanon Shmllne 6· HLU g,ves you SIX c hannels 0/
cryslal cont 'olled excneo-eot. UniQue AUloma!ic Pea k
Tun ing Circui t adjus ts the 'ecei ve, front end tor maximum
sensil,vl l y acfOSSthe enl ire UH F band. Ind ividual chan­
oeuoceout sWllches. FreQuency range 30·50. 146·115
and 450-512 M Hz. Size 2'4 , 6 '1•• 1" Includes rubber
ducky antenna. If you don'r need the UHF band, gel the
Fanon m o del 6 ·HL ro' $99.00 eaCh , and sa ve money.
Same high perlormanceand fea tures as the mode! HLU
Withou t lhe UHF band, Order crystal cert 'hcales for
each channel. Made In Japan

OTHER SCANNERS" ACCESSORIES
NI!WI Regency t DEl 10Scanner " ", 53 19 00
NI!WI Rgency ' 0300 Sca nn er , 521900
NI!Wf Regency" 01 00 Scann..r $169.00
NI!W! Regency" H604 Scanner 512900
Regen cy' M400 SCAnner $259 00
Regency" M100 Scan ner 5 199 00
Regency' Rl 040 Scanner . $1 49.00
SCMA·6 Fanon Mob,le Adaoter/ BaHery Ch8rg'" $4900
CHB·6 Fanon AC Adapler/Battery Charge r , $ 15.00
CAT·6 Fanon carrying case w'l h bell cl ip $ 15 00
AUC·3 Fanon aUl0hghle, adapter/Sanery Charger . . . $15.00
PSK·6 Base Power Supply/BraCkellor SCMA·6 $20.00
SPSO alla",,, r AC Adapler . 5900
SP51 aeaTcarBa tleryCharge, . . " " . . . .. , $9.00
SP58 a....' cal 4·6 ThjnScan" carry,nll CllSe . 51200
MA5006 RegencY ca rry,ng case tor H604 $15.00
FB·E Ffequency Direclo<y 10' Eastern U.S A. 5 12 00
FB·W Frequency Olfectory lor Weslern USA $ 12.00
FFO Fede,al FreQuency O""ClOry 10' U.S.A $1 200
TSG -TOP5ecrer Rego;tryof U S.GO\Iernm"nt F'&<l 510.00
ASO FreQuency O"eclory 10' Ai,c rall Band , $ 10.00
B·4 ' .2 V AAA Ni·Cad t>a t1enes Is"l 01 fouff $900
A·1 35cc CrySlal cert<hcate. . . . . "" ", . . . . . $3.00
Md$3.00 sh,apong lor aU acces.,"'e. o'doored at lhe samel ime,

tNCREASED PERFORMANCE ANTENNAS
11 you w ant the ulmost In pertormance from you '
scarlner. il is essential that YOlluse an exlernal antenna
We have si . base and mobile antennas specilically
deSig ned for leceiving all bands O 'der . A60 is a
magnet mount mobile an tenna. O 'de, IJA61 ;s a qutter
clip mobile antenna . O,der a'A6 2 is a trunk·I ,p mob,le
an tenna. O ,der IJA63 is a "" inch hole mount Order
#A64 e a "" Inch snap-In mount,and a'A70 isan all band
base sta tIOn anlenna, A ll antennas are $35.00 and
$3.00 tor UPS shipping in l he cont inental Uniled Slates

BUY WITH CONFIDENCE
To".",.. I.A'• • ' d.li"."., from eli: ot any scanner, s" nd
0< phone your orde r d lfeclly 10 Our SCanner O,sl"blJl>on
Center~ Be sure 10 calculale your price us,ng l he CE prrces
in lh is ad M,chrllan ,es,denls piease add 4'" saje. la '
Writt en purchase ofders are acc"pled hom app,oved II0V-­
ernment agen.cles and mosl ""ell ''' led h,ma al a lCOb
surcha,ge tor net 10 bll l'ng. All sa'es are subject 10avalla­
bl"ly, acceptance and veri f lcallon. Ail s..les on accesso"e.
are final PriCeS, te, ms and spec<l ication. a'e subl"ct 10
change wll houl nol 'ce. Out 01 slock ,t"ms w,1I be placed on
t>ackorder aulomahca lly unless CE 's insl rucled d<He'ently
MOSl products lhat we selt have" manulaclu'er's warranty
Free copies oj """,ranli es on these produclS a,e ava,lab le
prior to purchase by wrll lng 10CE. Inlernahona' o 'ders a'e
inv'led wllh a $20 00 su,charge fo ' sp<O<'<,,1 handl ing '"
addil'on 10 shlPP'"1I cha ,ges. All sh,pments a'e FOB. Ann
Arbor. "" chlll " n No COO's please Non·cerlrt,edarxlJo,et9n
ch"ch ,equire banI< clearance Mm,mum order $35.00

M ail orde rs to : Communications Eleetron i c s ~'

Box 1002 , Ann Arbor, M ich,g an 48106 U SA Add
$7.00 pe r scanner o r phone product for UPS,
g round ship ping a nd hand li ng. or S 14.00 fo r fast er
U.P.S . a ,r s hipping 10 some locations. If yo u have a
Visa o r M aster C ard, you may c all anytime and
place a cred it card order, Order toll 're e in t he
U.SA Dial 8 00·52 1·4 4 14 . II you a re outside the
U.S. o r in Michigan, diaf 3 13·99 4·4 4 44 Dealer
Inqufrie s invited O rder w it ho u t obligation todayl
Scanner Dislr1bution Center " and CE logos are trade­
marks 01Communlcahons rtecuco.ce"
18ea'cal is a federa lly regislered lrademark 01 Electra
Company, a Div,sion 01 M asco cc.oo.anco of Indiana,
, Rllgency is a federally reg is tered lrademark 01Regency
Eleclronicslnc AO lt1 12l081
Copy,ight < 19 8 2 Com m u nica t ions eteetron i cs~

8 54 Pl'>O<'o " 0 80. 1002 0 Ann A'!>Of. o.l ",n<lIan 48 10 6 U S ..
C.II TOll" ~U!aooI5U ·4414.,."",....U.'.....43'318S4-....



(602) 242·3037
(602) 242-8916

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

electroruc"!

Introducing
TVRO CIRCUIT BOARDS

Satellite Receiver Boards-Now in Stock
DUAL CONVERSION BOARD $25.00
This board provides convers ion hom the 3.7-4.2 band f irst 10
900 MHz where gain and bandpass filtering are provided and,
second, to 70 MHz. The board contains both local osc illators,
one fixed and the other variable, and the second mixer. Con­
struction is greatly simplif ied by the use o f Hybrid Ieamplifiers
for the gain stages.

SIX 47pF CHIP CAPACITORS
For use with dual conversi on board ..... •. •. •. •. . $6.00

70 MHz IF BOARD $25.00
Thi s ci rcuit provides about 43dB gain with 50 ohm input and
output impedance. It is designed to drive the HOWARDI
COLEMAN TVAO Demodulator. The on-board bandpass tilter
can be tuned for bandwidths between 20 and 35 MHz with a
passband ripple o f less than Y2 dB. Hybrid lC's are used lor
the gain stages.

DEMODULATOR BOARD $40.00
This ci rcui t takes the 70 MHz center frequency ss teune TV sig­
na ls in the 10 10 200 millivolt range,detects them using a phase
locked loop, de-emphasizes and f ilters the result and ampli­
fies the result to prod uce standard NTSC video. Other outputs
Include the audio subcarrier, a DC voltage proportional 10 the
strength 01 the 70 MHz signal , and AFC voltage centered at
about 2 volt s DC.

SINGLE AUDIO $15.00
Thi s ci rcuit recovers the audio signals from the 6,8 MHz fre­
quency. The Miller 9051 co ils are tuned 10 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 aud io but also covers the 6.2 range.

DC CONTROL $15.00
SEVEN .01 pF CHIP CAPACITORS
For use with the 70 MHz IF board • . • . • . • . • . • . • . • • $7.00 SPECIAL SET OF FIVE BOARDS $ 100.00

INCLUDING DUAL AUDIO (2 single audio boards)

1900 to 2500 MHz MICROWAVE DOWNCONVERTER
MICROWAVE RECEIVER This receiver is tunable over a ran ge of 1900 to 2500 MHz approx imately, and
is intended for amateur use. The local oscil lator is voltage controlled, making the I.F. range approximate­
ly 54 to B8 MHz for standard TV set channels 2 thru 7.

P.C.BOARDwilhDATA 1105 $15.00 6 t0 11 $13.00 12t0 26 $11.00 27· up $9.00

p.e.Board w ith al l parts for assembly $49.99 p.e.Board with a ll 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 with 2N6603$79.99

HMR II OOWNCONVERTER with Power Supply, Antenna (Dish) & all Cables for installat ion. 180 Day Warranty.
1105 $150.00 61011 $140.00 12·up $125.00

VAGI OOWNCONVERTER with Power Supply, Antenna (Yagi) & all Cables for installation. 90 Day Warranty.
1105 $150.00 610 11 $140.00 t z - up $125.00

VAGI DOWNCONVERTER as above but Kit. (NO CABLES) W ith Box.
1105 $125.00 6t011 $115.00 t z -up $100.00

HMR II DOWNCONVERTER as above but Kit. (NO CABLES) With PVC.
1105 $125.00 6t011 $115.00 tz-ue $100.00...._..-.._ _.._._._- ..-.._ - _ _ _ .

SPECIAL NEW STOCK OF CARBIDE DRILL BITS-YOUR CHOICE $1 .99

1.25mm 13164 36 47 55 63
1.45mm 19 37 48 56 64
3.2mm 20 36 49 57 65
3.3mm 24 39 50 56 67
1/6 26 40 51 59 66
3116 29 44 52 60 69
5/32 30 45 53 61
7132 31 48 54 62
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"DOWN CONVERTERS"
1900 to 2500 MH Z Microwave Downconverters

In Rega rds t o your request for information concerning our microwave receiver . Thi s
rece iver is tunable over a range of 1900 to 2500 MHZ approximately .and i s intended
for amateur use. The local oscillator is vo ltage control led (i .e .) maki ng the I. F.
range approximately 54 to 88 MHZ For Your Standard TV Set Channels 2 t hru 7.

P.C.Board with Data

1 to 5 $15.00 6 to 11 $13.00 12 to 26 $11.00 27 up $9.00

P.e.Board with all chip caps solder on. $30.00

P.C.Board with all parts for assembly. $49.99

P.C.Board with all parts for assembly plus 2N6603 $69.99

P.C .Board assembled and Tested. $69.99

P.C.Board assembled and Tested with 2N6603. $79 .99

HMR II Downconverter with power supp ly - antenna (Dish)
180 Day Warranty .

1 to 5 $150.00 6 to 11 $140.00 12 to up $125.00

Vagi Downconverter with Power Supply . Antenna (Vagi) and all cables for
Instalation. 90 Day Warranty .

1 to 5 $150.00 6 to 11 $140.00 12 up $125.00

Yagi Downconverter as above but Kit. (NO CAB LES) With Box.

1 to 5 $125.00 6 to 11 $115.00 12 up $100.00

HMR II Downconverter as above but Kit. (NO CABLES) With PVC .

1 to 5 $125.00 6 to 11 $115 .00 12 up $100.00
--- -- --------- --- ---- ------- ---- ---- ------- ---- -- ---------------- ----- -------- ------- -- -

~ecia l New Stock Of Carbide Dril l Bits.

I. 25nm 20 40 53 63
I. 45nm 24 44 54 64
3.2nm 26 45 55 65
3.3nm 29 46 56 67
1/8 30 47 57 68
3/16 31 48 58 69
5/32 36 49 59
7/32 37 50 60 Your Cho ice $1. 99
13/64 38 51 61
19 39 52 62

Toll Free Number
800-528-0180
(For orders only)
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"FILTERS"
Col lins Mechanical Fi lter #526-9724-010 Model F455Z32F
455KHz at 3. 2KHz Wfde. $15.00
-------- -- - - - - - - - - - - - -------- - ~ - -------------- _._----- - - - _ .._------------- ------- ------- ---

Atlas Cryst al Fi lters
5.52-2.7/ 8 5.52MHz/2.7KHz wide 8 pole
5. 595-2.7/ 8/ U 5.595MH z/ 2.7KH z wide 8 pole upper sideband
5.595- .500/4/CW 5.595MH z/ . 500KHz wide 4 pole CW
5.595-Z .7/L5B 5. 595MHz/2. 7KH z wide 8 pole lower sideband
5.595-2 . 7/ USB 5.595MHz/2.7KHz wide 8 pole upper sideband
5.645-2 . 7/8 5.645MH z/ 2. 7KH z wide 8 pole
9.0SB/CW 9.0MHz/ 8 pole sideband and CW

Your Choi ce
$12.99

-- ----- ---- --- -- -- ------------- ---------------------- --- -----------_._- ----------- ---- -----

Kokusai Electri c Co. Mechani cal Filter #MF-455-ZL-2 IH
455KHz at Center Frequency of 453.5Kc Carrier Frequency of 455Kc 2.36Kc Bandwidth

$15 .00
-------- ------- -- -- ------------ ---- ----- ----- ------------------ --- ------------------------ -

Crys tal Filters
Ni kko FX-07800C
TEW FEC-I03-2
Tyco/CO 001019880

Mot orol a
PTI
PTI
CO

4884863BOI
5350C
5426C
AI0300

7. 811Hz
10.6935
10.7MHz 2 pole 15KHz Bw. Mo torola #48084396KOI
Thru #48084396K05
11.7MHz 2 po le 15KHz Bandwid t h
12MHz 2 pole 15KHz 8andwidth
21.4MHz 2 pole 15KHz Bandwidth
45MHz 2 pole 15KHz Bandwidth (For Motorola
Communications equ ipment)

10. 00
10.00

4.00
5.00
5.00
5.00

5. 00

-- --------- ------- -------- ------------------------- ----- ------ ------------- ----------------

Ceramic Filters
Murata BFB455B 455KHz

CFM455E 455KHz +- 5. 5KHz
CFM4 550 455KHz +- 7KHz
CFR455E 455KHz +- 5.5KHz
CFU455E 455KHz +- 1.5KHz
CFU455G 455KHz +- 1KHz
CFW4550 455KHz +- 1KHz
CFW455H 455KHz +- 3KHz
SFB4550 455KHz
SFElO.7 10.7MHz
SFGIO . 7MA 10.7MHz

Clevite TO-OIA 455KHz
TO-02A 455KHz

Nippon LF-B4/ CFU4551 455KHz +- 1KHz
LF- B6/CF U455H 455KHz +- 1KHz
LF·CI8 455KHz

Tok in CF455A/ BFU455K 455KHz +- 2KHz
Matsushira EFC-L455K 455KHz

ROTRON MUFFIN FANS Model Mark 4/MU2AI
These fan s are new factory boxed 115vac at 14wat ts 50/6Ocps. Impedance Protected-F
CFMi s 88 at 50cps and 105 at 60cps .

$ 2.40
6.65
6.65
B. OO
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

$ 7.99

SPECTRA PHY SI CS INC . Model 088 HeNe Laser Tubes.
Power out put 1.6rrrw . Beam D'ia . • 75nm. Beam Dir. 2.7mr . SKv starting voltage
68K ohm Iwatt ballas t 1000vdc +-IOOvdc 3.7ma. TUBES ARE NEW S59.99
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"AMPLIFIERS"
AVANTEK LOW NOI SE AMPLIFIE RS

Model s UTC2-102M AP-20-T AL-45-0- 1 AK- IOOOM
Frequency Range 30 to 200MC 200 t o 400MC 450 to 800MC 500 t o 1000MC
Noi se Fi gure l.5dB 6.5dB 7dB 2.5dB
Vo l tage +15vdc +24 vdc -6vdc @ +12vdc +1 2vdc @ - 12vdc
Gain 29dB 30dB 30dB 25dB
Power Output IdS Gain +7dBm IdS Gain +2OdBm IdS Gain -5dBm IdS Ga i n +8dBm
Pri ce $49 .99 $49. 99 $49 .99 $69 .99

Mi ni Circuits Double Balanced Mixers

Model RAY-3
Very High l evel (+23dBm LO) 70KHz to 200MH z LO ,RF ,OC to 200MHz IF
Conversi on loss ,dB One Octave From Band Edge 6Typ . /7 .5Max . Total Range 6.5Typ. / 8Max.
Isol at ion .dB l ower Band Edge To One Decade Higher (l O- RF/l O- IF) 55Typ./45Mi n. Mid. Range
(LO- RF/LO- IF) 40Typ. /30Min . Upper Band Edge To One Octave Lower (LO- RF/LO- IF) 30Typ'/
25Min.
Price $<4. 99

Model TSM- 3
Standard level (+7dBm LO) .IMHz to 400fHz LO, RF, DC t o 400MHz IF
Convers ion Loss .dB One Oc tave From Band Edge 5.3Typ. /7 .5Max. Total Range 6.5Typ . /8 .5Max .
Isolation, dB Lower Band Edge To One Decade Hi gher ( lO -RF/LO-IF) 60Typ . /50Min. Mid. Range
(LO- RF/LO- I F) 50Typ . /35Mi n. Upper Band Edge To One Oc tave Lower (LO- RF/LO- IF) 35TYP. /
25Mi n.
Pri ce $II. gg

Hewlett Packard linear Power Mi crowave RF Transi stor HXTR 5401 / 35831E

Col lec tor Ba se Brakedown Voltage at Ic=lOOua 35volt s min .
Collector Emitter Brakedown Voltage at Ic=500ua 30volts min .
Collector Cutoff Current at Vcb=1 5v lOOua max.
Forward Current Tran sfer Ratio at Vce=15v~Ic=1 5ma 15min,40tYP, I25max
Transducer Power Ga i n at Vce= 18v . lce=60ma ~ F=2GHz . 3dBmi n,4d8 typ
Maxi mum Availabl e Gai n at Vce=lBv.l c=60ma.F=lGHz /F=2GH z 14dB t YP,8dB typ
Pri ce $29. 99

Motorola RF Power Amplifier Module s

Model MHW612A MHW613A MHW710 MHW720
Frequency Ra nge 146 to 147MHz 150 to 174MHz 400 t o 512MH z 400 to 470MH z
Vol tage iz. svec 12. 5vdc 12. 5vdc 12 .5vdc
Output Power 20wat ts 30wat ts 13watts 2Dwatts
Minimum Gain 20dB 20dB 19. 4dB 21dB
Hannoni cs -3OdB -3OdB 40dB 40dB
RF Input Power 400nw 50()nw 25()nw 25()nw
Price $57. 50 $59. 80 $57. 50 $69 .00

Toll Free Number

~~ electro'UCISOG-S2lHl1S0
(For orders only)
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"TRANSISTORS"

WATKINS JOHNSON WJ-M62 3.7 to 4.26Hz Communicati on Band Double Balanced Mixer $100.00

SSB Convers ion loss 4. 9dB Typ. 60B Ma x. fR 3.7 t o 4.2GHz
S.SdB Typ. 6.5dB Ma x. fl DC to 112SMHz fL fR

fI 880MH z fL fR
SSB Noi se Fiqure fR 3.7 to 4.2GHz

4. 9dB Typ. 6dB Max. fl 30 to 112SMHz fL fR
S. SdB Typ. 6.SdB Ma x. fl 880MHz fL fR

I-Port

Isolati on
fL at R
fL at I

30dB Min. 40dB Typ. fL 2.8 to S.3SGHz
2SdB Min. 30dB Typ. fL 4.S to S.3SGHz
20dB Min . 30dB Typ. fL 3.6 to 4.SGHz
l SdB Min. 2SdB Typ . fL 2.8 to 3.6GHz

Conversion Compres sion IdS Max. fR Level +2dBm
Flatness .2dB Peak to Peak Over any 40MHz Se9ment of fR=3.7 to 4.2GHz
Th ird Order Input Intercept +lldBm fRl=4GHz fR2=4.01GHz Bot h at -SdBm fL=4.SGHz
Group Time Delay .5ns Typ . .75ns Ma x. fR3.7 to 4.2GHz fl 3480MH z @+13dBm
VSWR L- Port 1. 25:1 Typ. 2. 0:1 fL 2.8 t o S. 3SGHz

R-Port 1. 25 :1 Typ. 2.0 :1 fR 3. 7 t o 4. 2GHz fL fR
1.4 :1 Typ. 2.0 :1 fR 3.7 t o 4.2GHz fL fR
1. 5 ':1 Typ . 2.0: 1 fl =10OMHz
1. 3 :1 Typ . 2.0 :1 fl =SOOMHz
1.8 :1 Typ . 2.S :1 fl =112SMHz

RF Transi storSGS/ATES RF Transistors
Type . 8FQ8S BFW92
Coll ector Base V 20v 25v
Col l ec t or Emitter V 15v 15v
Emitter Base V 3v 2. 5v
Col l ector Current 40ma 25ma
Power Dis s i pat ion 200mw 190mw
HFE 40min. 20Omax. 2Omin. ISOmax.
FT 4GHZ min. SGHz max.l.6GHz Typ .
Noise Fiqure lGHz 3d8 Max . SOOMHz 4dB Typ.
Pri ce $1.S0 $1. 50

Motorola
MRF901
2Sv
lSv
3v
30ma
37 Smw
30mi n. 20Omax.
4.SGHz typ o
lGHz 2dB Typ.
$2.00

2N6603
2Sv
i sv
3v
30ma
400mw
3Omin . 20Omax.
2GHz min .
2GHz 2.9dB Typ .
$10.00

Nationa l Semiconductor Variable Vo ltage Regulator Sal e ! ! ! ! ! ! ! ! !

LM317K
1. 2 to 37vdc
1. SAmps
TO- 3
$4 . SO

LM3S0K
1. 2 to 33vdc
3Amps
TO- 3
$S. 7S

LM723G/L
2 to 37vdc
lSOrna.
TO-l00/TO-1l6
$1.00 $1.25

LM780S/06/08/12/1S/18/24
5~ 6, 8, 12 , 15, 18 ,24vdc

lAmp
TO-220/TO-3
$1.17 $2.00

P &8 Sol id Stat e Relays Type ECT10B72
SVDC Turn On 120VAC Contact 7Amps
20Amps on lO"xlO"x.062 1l Al urn.Heats i nk wi t h
Sil icon Grease $5.00

*May Be Other Brand Equivalent

Toll Free Number
800-528-0180
(For orders only)

162 73 Magazine . February, 1982



WATKINS JOHN SON WJ-M6 Doubl e
LO and RF 0.2 to 300MHz
Convers ion Loss (SSB)

Noise Figure (SSB)

Conversi on Compression

"MIXERS"
Balanced Mi xer

IF DC to 300MHz
6. SdB Ma x. I t o SOMH z
8.SdB Ma x..2 to 30DMHz
same as above
8.SdB Ma x. SO to 300MHz
. 3d8 Typ.

$21. 00

WITH DATA SHEET

$S. 30

Ft Gain Ba ndwi dth Product at Vce=8v . Ic=lOma . GHz 4 Mi n. 6 Typ .
Vcbo 2Sv Vceo 11v Vebo 3v Ic sOma . Pt. 2S_

RF Power and linear Ampli f ier manufacutures

UN ElCO RF Power and Linear Ampli f ier Capaci to rs

These are the famou s capac i tors used by al l t he
and described in t he Mo to rola RF Dat a Book .

IOpf 22pf 30pf 4Dpf
13pf 2Spf 32pf 43pf
14pf 27pf 33pf 62pf
20pf 27. 5pf 34pf 80pf

IOOpf
120pf
180pf
200pf

250pf
820pf

I to IOpcs .
11 t o 50pcs .
SI t o 100pcs.

. 60< each

. 50< each

.40< each

NIPPON ELE CTRI C COMPANY TUNNEL DI ODES

Peak Pt. Current rna.
Valley Pt. Current rna.
Peak Pt. Vo ltage my.
Projected Peak Pt. Voltage my .
Seri es Res. Ohms
Termina l Cap. pf.
Valley Pt. Voltage my.

Ip
Iv
Vp
Vpp Vf=Ip
rS
Ct
VV

MODEL IS21 99
gln;n. l OTyp. llma x .
1.2Typ . 1. 5max.
95Typ. 120max .
48Omin. 5S0Typ . 630max.
2.5Typ . 4max .
l.7Typ. 2max.
370Typ.

IS2200 $7.50
gmi n. l OTyp. llmax.
1.2Typ .I.Smax.
75Typ. 90max.
440min. S20Typ. 60Omax.
2Typ. 3max.
5Typ . 8max.
350Typ.

FAIRCHILD ( DUMONT Oscilloscope Probes Model 4290B
Input Impedan ce 10 meg ., Input Capaci ty 6.5 to 12pf., Di vi si on Rati on (Vo lts/ Div Factor)
10:I, Cable Length 4Ft. • Frequency Range Over lOOMHz.
These Probes will work on all Tektroni x, Hewlett Pac kard, and ot her Oscill oscopes .

PRICE $45. 00

MOTOROLA RF DATA BOOK

list all Motorola RF Tran sistors I RF Power Ampli fiers, Varactor Diodes and much much
more.

PRICE $7.50

Toll Free Number
800-528-0180
(For orders only)
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"SOCKETS AND CHIMNEYS"
EIMAC TUBE SOCKETS AN D CH IMN EYS

SKIIO Socket $ POR SK626 Ch imney $ 7.70
SK406 Chimney 35 .00 SK630 Socket 45.00
SK416 Chimney 22 .00 SK636B Chimney 26 .40
SK500 Socket 330.00 SK640 Socket 27.50
SK506 Chimney 47.00 SK646 Chimney 55.00
SK600 Socket 39 .50 SK7 11A Socket 192. 50
SK602 Socket 56 .00 SK740 Socket 66.00
SK606 Chimney 8.80 SK770 Socket 66 .00
SK607 Socket 43 .00 SK800A Socket 150.00
SK610 Socket 44 .00 SK806 Chimney 30 .80
SK620 Socket 45.00 SK900 Socket 253 .00
SK620A Socket 50 .50 SK906 Chimney 44 .00

JOHNSON TUBE SOCKETS

124-115-2/SK620A Socket $ 30 .00 124-113 Bypass Cap . $ 10. 00
124-116/SK630A Socket 40 .00 122-0275-001 Soc ket

(For 4-250A ,4-400A,3-400Z, 10.00
3-500Z) 2/$15 .00

------------ ---------- ------------------------------------------------ -- --------- ---- -- ---

,

430pf
470pf
510pf
560pf
620pf
680pf
820pf
1000pfI .OOluf*
1800pfI .00 18uf
2700pf/.0027uf
10, OOOpf /. Oluf
12,OOOpf / .012u f
15, 000pf/ . 01 5uf
18,OOOpf / . 018uf

CH IP CAPACITORS

.8pf
lpf
I. lpf
1.4pf
1. 5pf
1.8pf
2.2pf
2.7pf
3.3pf
3.6pf
3.9pf
4.7pf
5.6pf
6.8pf
8.2pf

PRICES: 1 to 10 ­
II to 50 ­
51 to 100 -

IOpf
12pf
15pf
18pf
20pf
22pf
24pf
27pf
33pf
39pf
47pf
51pf
56pf
68pf
82pf

.99¢

. 90¢

.80¢

101 to 1000
1001 &UP

100pf*
1I0pf
120pf
130pf
150pf
160pf
180pf
200pf
220pf*
240pf
270pf
300pf
330pf
360pf
390pf

. 60¢ * IS A SPEC IAL PRICE:

. 35¢
10 for $7. 50
100 for $65.00
1000 for $350. 00

--- ----- ------------- ------- ------------------------------------ ---- -----------------------
WATKINS JOHNSON WJ -V907: Vol t age Con t rol led Microwave Osci l l ator $1 10. 00

Frequency range 3.6 t o 4 .2GHz , Power ouput . Mi n. IOdBrn typi cal, adBmGuaranteed.
Spurious output suppression Harmon ic (nfo) . min . 20dB typical . In-Band Non-Harmonic . min .
GOdS typical . Res idual FM. pk to pk . Max . 5KH z , pushing factor, Ma x. 8KH z/ V, Pull ing f igure
(1.5 :1 VSWR), Max . 60MH z , Tuning voltage range +1 to +1 5volts , Tuning current , Max. - O.lmA .
modulation sensitivity range , Max . 120 to 30~~z/V , Input capaci t ance , Max. lOOpf, Oscil lator
Bias +15 +-0 .05 volts @ 55mA , Max.

Toll Free Number
800-528-0180
(For orders only)
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"TUBES"
TUB ES PR ICE TUBES PR ICE TUB ES PRI CE

2E26 $ 4.69 5721 $200.00 8462 $100.00
2K28 100.00 5768 85.00 8505A 73 .50
3B28 5.00 5836 100. 00 8533W 92.00
3-500Z 102.00 5837 100.00 8560A 55.00
3-1000Z/8164 300.00 5861/EC55 110. 00 8560AS 57.00
3CX IOOOA/8283 200 .00 5876A 15. 00 8608 34.00
3X2500A3 200.00 588 1/6L6 5.00 8624 67.20
4-65A/8165 45 .00 5B94/A 45 .00 8637 38 .00
4-125A/402 1 58.00 5894B 55.00 8647 123.00
4-250A/5022 68 .00 6080 10.00 8737/ 5894B 55 . 10
4-400A/8438 71.00 6083/AX9909 89 .00 8807 1000. 00
4-400C/6775 80.00 6098/6AK6 14. 00 8873 260.00
4-1000A/8166 300.00 6115/A 100.00 8874 260 .00
4CS250R 69 .00 6146 6.00 8875 260.00
4XI50A/7034 30.00 6146A 6.50 8877 533 .00
4X1500/7035 40.00 6146B/8298A 7.50 8908 12. 00
4XI50G 50.00 6146W 14.00 8916 1500.00
4X250B 30.00 6159 II. 00 8930/X651Z 45.00
4CX250B/7203 45.00 6161 70.00 8950 10.00
4CX250F/7204 45.00 6291 125.00
4CX250FG/8621 55.00 6293 20.00 6BK4C 5.00
4CX250K/8245 100.00 6360 4.00 60Q5 4.00
4CX250R17580W 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
4CXIOOOA/8 168 300 .00 6883/8032A/8552 7.00 6JM6 5.00
4CX1500B/8660 300.00 6884 46 .00 6JN6 5.00
4CX3000A/8169 300.00 6897 110.00 6JS6B 5.00
4CX5000A/8170 400.00 6900 35 .00 6JT6A 5.00
4CXIOOOOO/ 8171 500.00 6907 55 .00 6K06 5.00
4CX 15000A/8281 700.00 6939 15.00 6K66/EL505 5.50
4E27/A/5- 123A/B 40 . 00 7094 75.00 6KM6 5.00
4PR60A 100. 00 7117 17. 00 6KN6 5.00
4PR60B/8252 175. 00 7211 60.00 6L F6 6.00
KT88 15. 00 7289/3CX IOOA5 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 12J B6A 6.00
811A 13. 00 7843 58.00 "WE ARE ALSO LOOKING FOR
812A 15.00 7B68 4.00 TUBES NEW/USE D ECT :'
813 38 . 00 7984 12.00
4624 100.00 8072 55.00 WE BUY SELL OR TRA DE
4665 350.00 BI21 50.00
5551A 100.00 BI22 85.00
5563A 77 .00 8236 30.00
567 5 15.00 8295/ PLl72 300.00

NOTICE ALL PRI CES ARE SUBJ ECT TO CHANGE WI THOUT NOTI CE III t r trtt t ttr trt t trtr r t t t 11 11111 11 11• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Toll Free Number

~GJU electrotVCM800-528-0180
(For orders only)
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"MICROWAVE COMPONENTS"
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"TEST EQUIPMENT"
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I l lllil 110 n .. ' .. I. An ..........
T.,.II- )4-5(:02 Hi t ..
S"f!" zs.o. SOQ.II•• 1 1. "'-u , t it.. ~'j(l to ">ID':
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Toll Free Number
800-528-0180
(For orders only)

(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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Super Color 8-100 Video Kn 5129.95
~ 10 256 l 192 IIgII rnDfIllJon oolOf
lI'.oa 68047 W'IIIl II dIsPIY moclesQlRlPUIlIIr
COilioltd..... ,... , 1IlI(Ill!I(l . 1M RMl flt*Ill.
illle b 6K $-100 Ws 1802, 8080. 8Q85. laO.
etc Dulin: StIlI ... I I ..NlI"kiNI....
"..•.

/of PC caros arid I 50 IlfI COl..... !ltJt a 1I'le
0uesI: Si(lef ~!IoiJd ~~ iIf1d
SOdretS 10f II iCs in ioDDd plus I del*l
121 Pll· iolsWI.c1m lTWaIiI ...... n:;M rc:to;Ie$
oroer.a\lll$. 01 !dtneOD. iIO.dnCIUIJlIlSof
les:sM$ III~ IJ!II'CIll stnJd II'ClIIfl.l5lC pro.
Ilf4T1 II'Cl grapha tII'QIlf Ol"- ...,. SdaJls
and """"'Slles an lIWIQ fie Suller EI 1$ I
~ 01 W1y. OEM '$ lilt • 10f~ iIf1d

""'W,enlJet. 0lhIf~ CIffI' o/IeI Suller EI
IDans II: DiDCII'- cost Of" Ii all C."""I
IIilort s.,. EI II 11• .!15. lilt
~rKI I tllS. low ...... 1"*
1t.1S. c.-. c.lNit .... df8Iclll'Cllabelill
Pe gl IrOfI pn!I 1lU 5.AllTSlII lew."
l:aboM. paOI;t and .. SOllee! , 'MIll1lllJT1 a
$0100 Q'Cls...,~~ $57.• M1Cal
...., ........, S- 0 16.115. ,. lob II'Cl
oplIOfb also COI'~:1 ' If ,tJIillll'Clle5Ied
a ' I• . I sot1......-e IN'• • " 'lOf \802 CXIll­
lhIIiI USIefS is MiIabIe l:Ji Mbsuem'a S12 00
Iti" 12 issues. SIngle issues 11.50 Issues 1·12
lICIlnl $16.50

lbws VIleo GfoP.Ics $3.50. Gares.-.l MusIc
$3.110, Chp 8 ~llerpoet:l 15.50.~ 4K cas­
5fl1e 114.15.

Ouest Super Basic V5 .0
A new enhanced >tfSlOfl 01 SuPi' IllIsic now
ava'lable Ouest was the 1ll'S1 compan~ worlctNl(le
to ship a lull Sill' BaSIC fo, 1802 Srstems A
complete IunctlOfl Su,.r IllIsic lIy FloII Cellkll
indud>ng tlooting potnt capal>lilty wltn scltfl1lhc
notiItlon jrlJflltltf.ange ~ 17£-). 32 M lIlIegef
~2 billion; m\lltHbm all¥. strlOll arr¥: 51""11

manopulatlClfl. ClISSt!Ie L'O. sa-.e and kNd. baSIC ,
data and lIIIdwle langIIige prtlIJflfTlS, l ro:l OYer
75 statements. IunctlCllt$"" OpelallOflS
Ne\fo~ lash!< _soon ondI.odono ,..
.... and essenllllly ...lim"'" ""*-s,
"Iso . an tllckrsrw ustf eljlll10lble COflH'I'I¥I(I
~~

Sen il and Parallel LO rOUl"n II'IducIelI
$MfeI'lllIIic . tauelh! 155 •

Free 14 page brochure
01 complete Super Elf system,

Super Expansion Board with Casselle Interface $89 ,95
This is truty an ~ing.alul' Tlus board has gran1 bugs QUICldy.!hen Iollow wrth single lIep "
been <lesigoed \(I a/klloo ,.... \(I deciolII how)OO you ha'<'I! ll'II! s..- &pension Iloanl ll'Cl Super
want • opbore! n. Supeo- Expa/IIklN!oInI Monllof lise moorIOf islIP arw;j liming 11 lise push
"""'" -'til " CllIow PCI'ftI" RAM IuIlV address- of I billion ,
able anywhIfe in 64K *1tIl bUn.,., memof)' pro- Other on board opboos inW:Ie Paralltl lnpul and
ted ilnd i etaettl 1nl1f1Ke. Provisions halt OuIpIlll'Qrts wl\tl iliAtlindshab. They allow IaSY
been made !Of all 0lIlIf oplIOos on ll'II! same lIoalll connection 01 an ASCI Ikeytloard \(I1I'e iI1put port
and ,t uts neat '" mto the nar(!w(lOd cab,net RS Z32 IIICI 20 ma CIIm nl l.oop for telelyPi or
alongside thI $upIr Ell Thi board IflCludes slots other device are on lIoard arod ~ you need more
!of up lQ 6K ot EPROM (27~ , 2758, 2716 or n rnernory Ihefe MI lwo $.100 slolS for static RAM
27161 anills fully &odlllid, EPfl£lMcan be used or video boards, Also a lKSupil' MonI\Of version
for the mOl1l\(lr andT,~ BasIc or othir purposes. 2 'Nrth video driw< for lull capabiI~ display 'Nrth
" l KSuper ROM Monl!CII' 111.95is IVolJIabIe as an Tony BasIC anil a Wleo inlertace lIoard Plrtillil
on boatd Op!lOfIin 2700 EPROMwhich has bien 110 Ports 19.15. RS Z32 $4.50, m 20 ml IiF
preprogrMSmlll *Ilha P'OIlran1 Ioader!lIChtOf arC lUll. S.ll1ll $4.50. A50 pl~ COfHIedOf 181 'Nrth
eno, c/Iedllng mu~ i !lIe cassette rladlwrtte rt:lbon catlIe IS iN'iIiIallle ill $18 ,95 !Of easy 00I'l­
solt'Nare, (relocatable casselIe rill) anotI'ler I>:dli- nedion!leM'een thI s.- Ell and thI Supeo­
sroe 1mm Ouest ~ nct.o:Ies llIQISIef saYI iIf1d EIpanIIonlloanl.
~. block rTIO\II ClIllII*Y arid videog~ """" Supply lOt lor thI compIelt system (SII
dTlYef wrth tIIIOOng CUf$Of. 6fIIk ports (3'1 be MulIi- 'o'OI:~ SuW; biIlM)
used *lIl lhi I'f9$l8f SM fUure kI isoIaIi pnr

RCA Cosmac 1802 1.=:':;;';;';;;';;';;;;';;" _
Super Elt Computer $106,95

The s...r Ef II I smaI ..... tIlWil~ ....
does~ til \hn;Is. lfS .., e-::eIelI:~
a hIwIOlRl a UTwIg pl"". I1'."" 'MIll b
I'rlio:1Q IIr'9laoe IRl yet IS I!IIiI .: "
-..th ~1tI_1 __I. ftIn lisle , ASCI:
.:.,. : . . ... It : ... . : , • .

FIJM~. S1* IRl Mode~, Sn;;I
_ , 0pIm;II Illcn!iJ;~ PIMe' SocJpty-.
Au:IoCI ... ,......IRl~~... 1 Ja il
iCs ; hldocuI'...... '
The s.,. Ell IIlCUlI$ • PI;llII~ a pro.
0'1"1 .....,. "*'II n ~...., -MIt SIIIGll
STEP .... "....N':.d . ...... is ......
et.oel!Id 1'1 Olhn li b _ p-a WIn SIIGl
STEP you CWI.ell'll! In(lopr''' •~ opIl!I'
..., 'MIll fie DIal Illlhss II'Cl dill Ws
dispIIJI IRl __ e.:lbiQ ....
S1rIlC1JCInS Nso. CI'U modIlRllR5lndOfl qdt
we dlICIxIeCllRl~ on 8 LED .idalOi$
An RCA 1861 ..... , 'I etlIp aIow$ you III
lD'JKI III ylU CIMl TV -MIt .., io le4Jel15l oe video
mot:UiIIof 10 do grapha n garTU. nee II I
...... .,...... D;i,Il!Id 10f ......, ylU CIMl
rTW.ISOC Of lISn;I~ Ifl.l5IC pl"".fb iIIImdl'
..men.The speII<ef ~1I!f ITII'j IlIso be l>5lId 10
dIM!~ a COfIfOl IJ,lfJXllla$
A 241oe'r ltEllillytJolfl n;:ll.IlIs 16!€X IIey$ plus
toal, ..... 1'iIl, _ , ,,*'lCIll ,.-oIKl.
IIlIlNI10f .. II'Cl Urge, on oo.ll
dII(lIiys IlftI'9'ClI 0l/IlU nl~ high I11III ...
.... nee isl« pin~ COIHOlC\OI SIOI

Rockwell AIM 55 Computer
6S02~ $InQlI boa'll .om lull ASCII Olyl)oifd
_ 20 CCIIufM lllennil pmler 20 dlif alp/lanu.
ff"Iff"C dJspIaw fl(IM I'nl)I'II(lf IuIIy e.<llar1Cllble
1111 DO. • K~ s«. oo IK Assrl'l\Olef
tJuo. 8II llisoc IfllrrP'fleo SlUG

SpecaaI smaI _ ~ SV 2A 2.V ~

.ssrm ,n lrame 159 .00. Molded pil SI'C
e>'lClOSure to r. bolII AIM Ii.5 ana _ suPOIY
15250. Alt.I 55 1. .. ClIllofle1 "" IXMef SUPCIIY
~ lvw. CCII1l assem SS51 • .•• SSJU lI
A6$40- 5OllIAlII n 4d.lil RAII .-II ......
11m . RAM lloanl Kt p61:. 1115, 132~

illS, 'I£l6.COYIdeCI ...1u Kt l 11t,• . M T
IIIU O ComoIeIe AIM 65., IrWI blll'k:ise fICIl
r-er suPOIY 151•• SCMcoII PaWoe Pra ••
AIM &II 8Dc. IXMef SUPCIIY ClIllofle1 tl2t1lO

....101 6!> K'M.S"M:Suller EI 1-1 IlfIe~
lIo¥d. lIo¥d _ 3 CCl'HllCb$ t2'l t5

......

"...••••••

.'... ...

•

--...."" co.", ."
•..,.. <:< .' ..

:ffi~"" ~g:: :5
....... <:< ." "_lOt <:< co ,. "
=~, ~~ :,.'"= '~ - .!u"'" .......- <:<.,.:::::::: ~ : ,::....". co...
::-,:: ~ .: '::
....". - II...., .. cc 01 II

-~~ ._._- .
-~ .-=- ._LH _..'"_... _----"'_.---.._----_-..-
--~.,_ .-

- '...'" ,'O..... ,'O_50 .._ ..-_ .. " ..-_ ..._._...
,, __ 01

.....- .., - ..,_ _ to,--­'''- '"._...... .......,.....- .- .'- .'- .- .-.. ...-_.."t __.-

ll:••

1116200"1 Dynamic RAM &'115,40

-­.., "'J... '..._.-,- ...,..., '.",.. ..
""" ...,,'O,... ,,,
• m..... • •
'''' ""'''" '""... ..
". 50•..... ....".. ..- ..- .,. ,._,,. '"- ,,, ."- ,,, ...
_ 'w . "-". ."- ..-" ..- ,.... ..- ,,,....- .....- ... .._ ...­_......­.. ......
• "D ".... " .
:: II I ::.. ... .-_...... _-.... .. ,,- - .... .. >I ... _ _ .... " ,,'... " .. ' =-, -~ .. - --...._ .. 1J1t ,_ ..- ", '.'''' ,..-_ ". ".tI '.. tI ,,,. ,,..tI,_ '''' ..>.-_ ".tI._ ,. ,,, ,_ ••. _ ,,,.tI ._ ".,,,,,_ r.. .. _tl'OI_ ,.=:: 1: ... ", ... ..
: : .. l : -:o;r:' . "" ";1,' .... _ ... ", n_ , ,, _ ",,,. - ,,.
,...- '.,'"',,,- .."".- .." ..- ..,-- ...'..- ..,,,,, - ......- ..
'" ''''- ",.,,"' ... ...
n"u _ ...
u_ ,""""...."". " ......- " ..''''''' ...'octll , .....'.. '.._ ."""'". 1 ....'" ,..
00- ," 11"'....." _

-~

Z80 Microcomputer
16 bill/a, 2 MHl clock, 2MRAM, ROM Bread­
lloard space, E~cellent 10' control Bo,e Board
m,lIO. full M $99.00. Monrtor120.00. Powe'
Supply Krt 135.00. Tiny Basic S3II. OO.

Modem Kit 560 .00
State 01 the art, oriD, . answer, No luning neces­
$<II}, 103 compatible 300 baud IneJqlef1slYe
acoustic coupler pllns ,nclu ~ ed Eld only
$17 ,00. 4rt1Cle in J""l! Radio Electronics ,

60 Hz Cryst,l Tim. 8ase Kit $4.40
ConWf\!; 0'Ollil Clocks lromN:.lIne !ftqutnCY \(I
cry:slll tnll base. Dulslind,ng ICQJ'ICy.

Vld.o Modulator Kit $9.95
eon..rt TV SII 11110 I hlgn q~ mon~Of .0
affecting usage. Comp krt *,,.. m truc

Munf·vo n Compuler Power Supply
8v 5 Imp. ;:; 18v S ;mp. S. I 5 ;m p. - 5.
5¥1lp, 12'0' S imp. -12,oQ!1OfI ;:; Sv. ~12'o'

i<t ~lalld llisl: KI 135.15. KInil \111$$11
II'Cl lll hinlwart 151 .95. Add 55.00$"'POI"O K ~

01 halll*l'll 116.1It. WoodQ~" case I 1D.00.
I 1.50 $I'IIIlCIoAV

l'rpe·N·ToI llI by Volr....
11>1110$peIdI S.,ntl'olSllef wCn ""*"'1«I1ICICIIlu­
Iaf)'. ~-tllltxt 10 spHdl iIQCIntIwn . 70 III 100
bits Ill' seconIIl $OIedl sy<l~. FlS232C
io~.f<ICe l36f.•.

180215K Dynamic RAM Kit 5149.00
f.4a..-. III &cK. HOJen relrmh.-dX*:s,..1lI
4111-lz *,'lCI'" 1&*5. .lO:I , 16K RAM BOIl.
$-1111 4-l1li 11: je I •.t5
s.,. .....Y1.i~ I.IIIae 115,011

---,=:=-",~"-"-",~"-"-"

' .. .".
S!•'.'" _........'" ,.... ..... ,.. ' ..'. ,_.. ,".. -_ ... ' .... ~. .... ...... "'... "u, , .
.. '''H ••.. ,no ,.." "'''-_"... '''''-- '".. .' ..- ,... " "0_ ...:== ::.- ' ..,.,,,- ..,,- "...- ,... .. ......· >.•' ­.. -." .... -... ..
.. -..'" I ... - '... -, ,,"
.. - ' OO" <'- ..... .,.., .... _0 1.I._ .... "" .." "" ,.

f II "'" .. ..>. :-::-~.;.;>.>.
' .' - ..:: =" ::
Ii!:: .::...., " ..." - ".-- ".~ .." :. ,..
,S =- n
: 1:"... '::

at l:""T ::1: f:"~ ,t!:
:: l:".:" :n:'. -- " ..•• "'.'.. n"" _ zo .
o " .I. _'.1I1l

,' ! "' ,,.•.. - ,.., " ..
I:: =~ I: :.'" ,".. •,,,. 'lI).. "" ,"tI 1m H'

tI """ ...' II 12:1, , ..
!II .,., . ..

'" 'm ",... me ::

nt ' lCI(:l "" I~~;;;;~;;:::~~_."" :rf.!, .... '. :

------­ELECTRONIC SYSTEMS KITS
Ajl,I, Pi rlptllli l Kilt
SERIAL 1.'"0 INTERfACE 0 to 30,000 baud.
o T.R. . InPUt &Oulpul lrom morI,tor or basic:, or
us,Appie is ilItllhgllnl term'l'IIl, lid only (P,,'N 21
SlU 5, K ~ (P.. N 2.4.) nus.Assembled lPiN
2el nU5.
PAOTOTYPING BOARO (PoN 7iQ1} SZU5.
PARALLEL TRIN; OUTPUT BOARD 8 troles ,
ncI1 can s....~ch l1OY, 6A bids, Bd on", (PN
210) I 1U G. M~ (PN 210A) 111 ' ,511 .
OPTQ-ISOlAtEO INPUT BOARD 8 inPIJu. can
be drr.oen from nL logic, Ilcl onl'/ (PN 120)
115.15. M~ (p N 12OA) IH.t5.

"""'.b
SERIALPJ\PJ.i.lEL INTERf,t,CE B+(\Il'K1I01\al .
!liIlll .ms !rom 110 \(I 1921<. , .... MIK1ibll
~Ity of """'I and 0U1;lUt S1fObI. ~ \(I 8 data
lilts , 1 or 2 SICll lilts. (lt nt)' Odd Of__ Of none.
..~ con\M'I l Wf"t boI , .. 5 & - 12\1
' lqIU'ecI llcl Dnl'/' tP N 101 ) IH .t5 . KJl (PN
lOlA) «2.".
RS·232'lTL INTE RFAC E Bod" ecloonll. rlt­
~. ~ 12\1. KI (P H 232AI It. t5.
A$-232.1OmA IHTE AfACE BHl lfect,onl1. 2
IlIMMI CICI~ltd C1I'tUQ. KI tP N 1901AI
l11.t5.

PROM Ern ,r
'NIl ... 25 Pfl(IMs .. 15__ lIb hlCllll.
ISMfIllllIll 2~ PROM cuaerty 137.5' (-..fh
'"'* It'.51\ 6 PROM CI(lIClty o~Ul ....
_ 171.51 t-.tll_ 11• .511

Nlead B, tt,ry Flllr/ChlfQ.r Kit
lll*lI s/IOf1Id _ trill _11lOld I W'll'_
_ ellifQIa hm l1li , all .. _lJi.,.. par1S

II'Cl irtslnJaMlnI I U S
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Tht CT-9'O il <M moll • • 'utile, futu,e packed ~<>unt.. . ...il.ble for I .
tlI ... S3OO.00' Advanced dui", future. include: lb'H .electable • •,. li .
ftino di,;lI, pit ir>dicltOf and • lIniqlOC di.p1.~ tIoId functX>n 'O'hich IIoIdillIot

displl ~ed """'" after "'" input 1li1"a1 i.Iremoved AI"", • IOmH. TCXO 111M
bur is IU<Id which .....bIn . ..y z= beo. ol.l,Ilo". _ ehe<:u ........' WWV,

0pU0naJ1y. .. inlCmtJ~bo.nery~k.••temalll"" baH input ...t MICn>"
,.,.... lIo", ooabiliIy cryMaI ........ lilM buc ~ ....I.t>Ie. Tht CT·90.
,.................. you CUI -.. od.

9 DIGITS 600 MHz $129 95
SPECIF ICATIO NS: WIRED
Raft... 20 H. to 60) MHz
Senl ili..i1y Le.. lhan 10 MV 10 150 MHz

Le.. than SO MV 10 SOO MHz
Reoollli iort 0.1 H! ( l a 104 Hz ' &/lICI

1-0 HH 60 MHz ' &n&el
10 .0 H. (600 MHz ra~l

9 dil"" 0 ." LED
$taDdard- lOOOO ...HJ, 1.0 ...... 2O-<W'C.
()pc>oaol Micfo._ ",,-0.1 ""'" JO...«YC
8-15 VAC (j 2SO .....

"....
".

'..,.,, >t ..1t'£'l.. , _
(1 ... . . "'~_ ..

.-

.." "" ­. , ~...._.....--"", ..__.....-­.----
7 DIGITS 525 MHz $99~IRED

12 .95

$99.95

PRI CES;
CT·7(1 wired, I I'Ur WIlTIII'Y
CT.70 K i~ 90 d.ypan . ... '-

~"Ae I Ae ldalU'
BP-I Nicacl pad + Ae
IOdapctld •• •• ,

$79.2.5-WIRED

The CT·70 breat.. the price barrie' on lib quality frequ....cy """nl" "
De luu rUlu~o ollCh AI; three frequ~I>CY ran l eo · ~ac h ...ilh pre-Ulplificllion,
duoJ ..lletabl~ ..~tim~.. I IId p1~ acti~ ity illdiellion mlk~ m~UU""lMnlil

...~. The .... frequency ..~ ~...b1~0 you 10 """"I~ly _&lU~ oianoJl

from . udoo th", UH F IO"ith 1.0 ppnl lCCWlCJ - th¥I OOO I"~ Thc CT· l'O ,"
the ....-. 10 oU J'O'U _ ....,.......... ....... irl ltIc r~kl lib or It.... ohack.

7 DIGITS 500 MHz

S PECIFICATIO NS;

RelOluliort

Ronl~

S....ili.ity.

PRIC E S;
MINI- lOll ...ire<!. I y..,
...........y
AC· Z Ac ldapIor foo- 114 IN I·

""ap·z N..... pock u>d AC
IdIpwli chlrae<

H~"' I • h. ndy. l en, .oJ pulp:lI' counter Ih. t "",~ideo mOIl counl...
functio nl ll lA W1heli~"bl~ price. The MIN I- lOll dOIlD'1 h• •e the full

frequency .&np 0< input impood.ont;e quoJj';.. roulld iD"W><. pric< unill, bul
rot _ .. RF li.,oJ meolU"''''''''lS, il ""D', be but Aca.,",~ me&IU~IM"U

CIII be made front I M H zoJl the "" y up10500 MH....ith u ellI," , "IlI,u~ity

lhmo' lhcIoM !he ....... u>d tbo 1_ ..'~ limn ... )'001 .1«1 the~
t!Innd. Add!he DiCldpckopUoa u>d tbo MIN I- lOllm...... an ideoJ eM •

10~ tool boo for " ;..u.- tIcld"~ cbedI and ..,..,....

SPEC i f iCATIO NS;
Rona"' 1 114 Hz 10500 114 Hz
Senli,;viry: Lell Ihllt H MY
Re.....tion: 100 H. (I ID.....ld

1.0 KH . Hill ..IC)
1 diJlu.O . " LED
2.0 ,...., 2O-'*1'C
5 VDC Ii 200 ....

299S

11995
1• .9S

10 M....... DCJAC_
O.I~_DC_

• 'C <do

O. l uA 102.0 A_ 5 ran....
0. 1 ohlDl 10 20 M~t<JIunI, 6 ._~­Rni•....,.,

"­
ionp-d._
A~.......

SPEC IF IC ATIONS:
00'AC ~olu: 100 uV to I KY. ~ '&npl
DOAC

$159~IRED

Th. DM· 700 "iffl. p rof " nll 4Ulli,y p<-r/orm onc< ., I h." hho,o lO' p"c~,

f ...u ,nclud<; 26 J,if "", ....... onJ S fun ctION, III ••n nll:"'i in •
"""" ~. ~ "' ..... formot . M_u............ ..~ J,orl.~.J on I I. "" J\'I

Joip., \'I ,nch LED ,...x.ut h .u.~ dKtmoJ pIac ........, • •u._.<
pol...... avlff_ ,nd""""" Iood _ '""""" up.o 12SO ........ on oil
....... ......................y .,nf-potXot ThcDIo4 ·1ooloc.loo ~.

"'" "'ock. ru..,od AIlS.-- ..... ...,.,.......... ........,..r.L. n to 1~k ... .. on

.J.-oI .Jjlt"'"' '0...~ ""'"19. 95
2.95

19 .95
) .95

DIGITAL MULTIMETER $99 ~IRED

SPECIF ICATIONS;
Rona~ 20 Hz 10600 MH. Thc C T·SO io......lil~ lib beI>C" counl~. th.l ...ill ""'..u~ up 10600 114Hz
Se... ili~ily Lell than 2S m' 10 I SO 114 Hz ..-ith 8 dll-i' prec,sion. And, """ al ill beol fu , um. il the R"""i'~ Freque""y

lna than ISO m~ 10600 MH. Adapter. ...hieh IIlI1ll the CT-5O inlO. dil'lIl reodoul for any rece'~fl . The
Reoolution: 1.0 H. (60 M H• •_ ) . . . .

10.0 Hz ,600 MH. " _I ~. lIeo..ly _ ommed foo- y -..,... and .1IimplI _ n""ion IO tbo
• diJl\ll 0 . - LED rece........ o VFO tu llth.u o requo rot-. Addi", the ru~,... od&pCflill ""
2.0 _ 2O--'*1'C ....y lunlll tbo nperlUOl 01 tbo CT·50. !he odopwr CID be cal........tIJ
110 'lAC or 12 VDC ..-..:bed"01 de. Thc CT·5O• • _""'t ...... *ott _ .. tMj'

8 DIGITS 600 MHz

Pl\ICESi
OM- 'lOO ..-inId. I ~.......,.
DM- 1OO Kit, 90 d., piN
.~..,

Ae · 1. AC Id&plOf
BP· ) . NlCad pec:k + AC- ,-MP·1. Probo kit

rilmsey eleLlmniL's. inc. """" a
2575 Ba ird Rd. Penfield . NY 14526 . ; 62

AUDIO SCALER

f or hi&h rclOlution . udio meaSutelMDII, multipli..
UPiD fi'~q ueI>CY.

• G•• •, fo< PL """'.
• MUllipli~. by 10 Dr lOll
• 0 .0 1 H, rclOlu.1OIt

$29 'IS Ki,

ACCESSORIES
Tekscopic hip Unno · BNC pl S ' 95
Hi&h impedonc" probI, h \oad'DI . 15.9S
lD...- p pro be, fOr l udio m u.~menll , .... . . . 15.9S
Di.ra probe, 1""".-..1 purpooe U".~ , , .. , , , . 12.95
Tik Itlil for CT 70. 110. MIN~ 100 . .. . . .. . . . .. . . . . . . .. . . . . . ) 9S
Cob- bun ' c.l ibrllion W1 '~ ulib,,~o coun te.
...in.. cok>r TVoi anoJ I• .9S

PHONE ORDERS
C A L L 716---586-3950

COUNTER PREAMP

f", m~..u"nll ""'~I. ..nk 0111".1. ft, .... 10 '0 I,OlXl
MH,. Small , l"<'w .....J "" plu~ '''n.lorm... ·;ncluJ.d
• Fl., 25 db Ilin
• BNC C""""C!Of'I
• G~., fO" J";m", JlF ..-illl pick-up loop

S:W.95 Kif $U.95 Wiro<l
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2822 No rl h 32nd Stree t = 1 . Pnoeru x Ar llona 8~008 • Phone602 -9~6-9423

12.00
20.00

211.29

211.00

1211 .99

5OOpcs.
1000pcs.

lED Display
FND 357, 362 red
C.C.

T1l312 lED Display
Rod

Assorted Heat Sinks-3 each.
For T0-3, T0-22O, TQ.66 & T0-5.

Assorted Potentiometers
" All new" not junk. Some with switch,
some with 114" shaft.
#S.5.283 30 for 4.00
15.5.284 100for 10.00

New Miniature Togg le & Rocker
Switch-25 m;.... $6.99

New Assorted Toroid Cores
10big & small 4.00

T0-3 and TQ.66 Used Power Transistors
High vo ltage switChing in CRT's.
30 pcs. GoocItBad? $ 2.00

l oopcs. 10.00

Hardware Assortment
1 pound mixed screws, standoffs,
washers, feet, insulator 5.00

IC Assortment
50 New IC's. Not Junk.
74ootS/LS linear, DTURTletc. $10.00

House numbered AY5-2376
Keyboard encoder chip-88 (keys)
same as DR 2376 6.99 each

5 Way DC Voltage Adapter
Selective voltage: 6, g, and 12VDC.
Inputvollage- 115VAC $9.99

WALL TYPE TRANSFORMERS

115VACinput
6VAC @ 10MA 2.99

12 V @ 700 MA 4.99
15 V @ 3OO MA 3.99

115 VAC & 220 VAC input
15 V@ 300 MA 3.99

Dl·1416
4-Digit 16 Segment Alphanumer ic
Intelligent Display with Memory,
Recorder, Driver $14.95 each

Fuse Holders
HKPtypefor 3AG .89 each

UHF Varactor TunerS- Sony
19.99 each

100.00
100.00
300.00
20.00

4.69
30.00

7.95
9.00
9.99

12.95
10.00
14.00
13.00

145.00
145.00
44.00
39.99

229.00
141 .00

CAPACITORS
DIPPED SILVER MICA CAPACITORS

5pF $.40 120pF $.25
10pF .25 150pF .25
12pF.30 210pF .40
15pF .30 250pF.40
20pF .25 33OpF.40
22pF .25 470pF.40
24pF .25 5OOpF.40
33pF .25 560pF.40
50pF .25 62OpF.40
75pF .25 82OpF .50
82pF .25 6800pF 1.00

100pF .25

Quantity pric ing also .

ASSORTMENTS

4CX350Al8321
4CX350F/J/8904
4CX15OOBJ8660
81 1A
6360
6939
6146
6146A
6146BI8298
6146W
6560A
8908
8960
4-4OOA

' -4OOC
572B1Tl60L
7269
3-1000Z
J.500Z

$2.50

$2.50

88m"

82 uH
91 uH

180uH
220,"
270uH
410uH
450uH

MINIMUM ORDER $10.00 NOT INCLUDING SHIPPING

TUBES

4/1 .00
.3 uH

.56 uH
1.8 uH
2,"

3.1uH
6.6uH
52 uH
55uH

211.00
2.4mH
22 mH

Miller 9055
50-120uH

Summit a 2OK359
455 kc discrimination
Miller #8806/34H-650

CHOKES
AND

INDUCTORS

6K06
6L06I6JE6
6MJ6I6L06I6JE6C
6LF6I6MH6
12BY7A
2E26
4X150A
4CX250B
4CX250R
4CX300A

$ 5.00
6.00

10.00
6.60
' .00
4.69

29.99
45.00
69.00

109.99

Electrolytic Caps.
All types (new).
50 pes. $6.99

capac it ors, Resistors & Diodes
Assortment
(All New) (Not Junk)

loopcs. 4.00
250 pes. 7.00

Teledyne Serendip
Solid State Dip Relay
PartIl'A641 -1

RCA TRANSISTORS
80684
40235

AMPER~MOTOROLA

RF TRANSISTOR
BFR91
MRF901

2.49 each

.7'
2.00
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RF Transistors 8FW92 1.00 2N5849 20.00 $ N7428N .25
M MCM918 14.30 2N5942 40.00 ZllOCPU ' .99

MAF203 p.e.A. M MCM2222 15.65 2N5946 19.00 270B<l 1.00
MAF216 31 .00 MMCM2369 15.00 2N5862 57 .50 251612716 2.50
MRF221 10.90 MMCM2484 15.25 2N6060 9.20 2732-6 10.00
MRF226 12.65 MMCM3960A 24.30 2 N6OB1 10.35 2102 .50
MRF227 3.45 MWA110 10.00 2N6082 11.50 2114-2&3 811 6.00
MAF238 12 .65 MWAl20 10.00 2N6083 13.25 4104 8/16.00
MAF240 15.50 MWAl3Q 10.00 2N6084 15.00 0211614116 8118.00
MRF24S 34.00 MWAllO 10.00 2N6095 12.00 D8257 3.00
MAF247 34 .00

"WA220 10.00 2N6096 15.50 " C6845 10.00
MRF262 9.20 MWA230 10.00 2N6097 17.25 ZBOCTC ' .00
MRF31 4 20.70 MWA310 10.00 2N6166 40.25 Z80$IQIQ or II 8.00
M AF406 13.80 MWA320 10.00 2N8368 28.75 lBOPtO ' .00
MAF41 2 25.30 A21OJM RF517 2.00 74LS273 .80
MAF421 38.80 Transistors BLY3B 5.00 74LS373 .80
MAF422A 41.40 2N2857 1.55 4028012N4427 1.30 74LS374 .80
MAF422 41 .40 2N2857JAN 2.50 40281 12N3920 7.00 74LS245 1.40
MRF428 48.00 2N2S49 3.60 40282J2N3927 11.25 74L$367 .40
MRF428A 48.00 2N2S47 15.00 MMT74 1.04 74LS1 4 .60
MRF426 15.50 2N2950 ' .60 78"05 .39
MRF426A 15.50 2N3375 8.00 tc SALE 78lOS .30
M AF449 12.65 2N3553 1.57 400CJ 88 7allS .30
MAF449A 12.65 2N3818 5.00 2805HCll405A 1.00 78lOS .30
MAF450 13.80 2N3866 1.30 74LS27 25 79112 .• 9
MRF450A 13.80 2N3B66JAN 2.50 P3 101182525n45289 1.00 LM317T .1.99
MRF452 15.00 2N3866JANTX ' .00 SCl4013AfBE .25 MC78OBTllM340T-8 .49
MRF453IGE l 85 17.25 2N3925 10.00 MC14001BCP .25 78051LM340T·5 .89
MRF454 19.90 2N3948 2 .00 MCl4017BCP .75 78121lM340T·12 .99
MAF454A 21 .83 2N3950 25.00 MCl4Q12BCP .19 78151LM340T-15 .89
MRF455 16.00 2N3959 3.85 MCl4023BCP .20 78241lM340T-24 .89
MRF455A 16.00 2N396OJANTX 10.00 MCl40276CP .39 08202 20.00
MAF458 19.90 2N4Q72 1.80 MC14069BCP .39 08212 1.00
MRF472 1.00 2N4427 1.30 MC14093BCP .60 08214 2.00
MAF4?4 3.00 2N4429 7.00 MC3420P 1.00 8251 3.00
MRF475 2.90 2N4877 1.00 MCM1Ql 52L 5.00 TM S1 000N L 2.00
MRF4761C1306 2.90 2N4959 2.30 MC7408P .19 MCl 306P .75
MAF417 11.50 2N4976 15.00 74LSOSPC .20 MC14, 4l .29
MAF485 3.00 2N507Q 18.40 AD5IlO 1.00 LMJ$N1 458V .40
MRF492 23.00 2N 5071 20.70 BTOlS .60 l M555V .30
MAF502 1.04 2N5108 ' .00 CHl64 A .25 LM309K17805CK 1.00
MRF604 2.07 2N5109 1.70 CG388V .25 MC6852P 3.00
MRF629 3.45 2N5179 1.00 74LS20F .20 AC74LSS1N .15
MRF648 33.35 2N5583 ' .00 748SN .39 SN74LS74N .20
MRF901 2.15 2N5589 8.65 D50026CH 1.00 PT 1482B 2.00
MAF902 8.00 2N5590 10.35 CD 4013BCN .30 EC 1422B 2.00
MAF904 3.00 2N5591 13.80 CD 4028AE .' 9 LA 4220 sense 1.00
MAF911 3.00 2N5635 10.35 CD 4040 BCN .80 SN75427N .30
MAF5176 3.00 2N5638 12.00 CD -4069CNf74C74 .30 N8T28N/MC6889 1.00
MRF8()()4 2.10 2N5637 15.50 MM74C74N .40 D32321MC3232 1.00
BFR90 1.30 2N5641 9 .20 CD4015CN .75
BFA91 1.85 2N5643 15.50 DSlDM 8839N .60
8FR96 2.20 2N5645 13.80 OM 75L51 N .75
BFW92A 1.15 2N5842 6.00 TLQ.61 CP .30

ORDERING INSTRUCTIONS
Check, money order, or cred it cards welcome. (Master Charge and VISA on ly.) No personal checks or certified personal checks

for fore ign countries accepted. Money order or cashiers check in U.S. funds only. Letters o f creon are not acceptable. C.O.D.-
$2.25 + $2.35 Shipping.

Min imum shipping by UPS is $2.35 + .35 per $100.00 lor Insurance. Please allow exi ra sh ipping charges for heavy or long ilems.
All parts returned due to customer erro r or decision will be subject 10 a 15% restock charge. If we are out o f an item ordered, we

wi ll try to replace it with an equal or better part unless you spec ify not to, or we w ill back order the item, or refund your money.
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. Prices supersede all previously published. Some items offered are

limited to small quantities and are subject to prior sale.
We now have a tentree number, but we ask that it be used for charge orders only. II you have any questions, please use our other

number. We are open from 8:00 am-5:00 p.m. Monday thru Saturday.
Our to ll f ree number lor charge orders only is 80().526-3611.

~..
MINIMUM ORDER $10.00 NOT INCLUDING SHIPPING
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Dentron Clipperton V Panasonic RF-31 00

.-
~ "-,'. J

$299.95

CALL NOW FOR PRICE!

• Frequency range 700 kHz­
250 MHZ (7 band)

• Function - inductive coupling
capacitive coupling

• Compact size
.~

\

$KENWOOO HC-10
Digital Clock

Attractive. functional layout. With swnch buttons on
slanted panel. Cabinet IS trtgonal prism Shaped for
stability. With a pleaslllQ color cononanco and
modern styling , the HC-10 Will enhance the appear­
ance of any ham shack.

CALL NOW FOR PRICE!

• AC/battery FM/MW/SW radio
• 3 1 band operation
• All quartz synthesized tuning
• 5 digit frequency readout
• Limited 2 year warranty

NAV 369.95 CALL NOW!

$KENWOOO DM81 Dip Meter

I t
l.
.' . '

•
~----------------gm

16 Channe ls 30·54 MHz. 140·180
MHz, 4 10-514 MHz O,g,'al Clock
Date Olsplav 110 V AC or 12·
16 V oc
Seek Rille Fast l Och/ sec

510"" Sctl/ sec
Bt'9hl Green 9 [),gIl Frequency oe­
play Eot Anlenna Jac k Eo'
Speaker Jack large Top Mounhng
Bracket Scan Rate Fasl Bchl sec

Slow eon/sec
Scan Delay r ime Variable 0-4 sec

UNBELIEVABLY PRICED
AT A LOW $199.95

• 3Kw capability
• Roller inductor
• Power/VSWR meter
• Bypass capability

CALL FOR SPECIAL DISCOUNT!

• Big power on 2 meters !
• Self-contained A.C . power supply
• 500 watts from 4-CX-250 B final

CALL FOR SUPER SPECIAL!

Dentron RT-3000

Mosl Popular Scanner
the Jil 5X·100"

•NAV $399.00

Call for Discount Prices.
Computer Amateur Radio

•
•

A, '"lOt '"
A, PPlE

""'RI
B"SE 1
CE....Teo-cs
COM"OOO'"
OC HA, VES
HAZElT I....E
l EEO€ o

V 'I'l"GE
P" "'''SQNOC

'''"'''Tf.l,lPO
lEU '
'''-'C
'''ESU

, -

• PRICES SUBJEC T TO CHANGE AND AVAILABILITY

• • • • • • • • • • • • • • • VIRlIUIIftl W' 'RADE
UV\WJUfII ••••••

WE EXPORT

• • • • • • ••••
lEllECii'AOINIIIC§ CIE ii'1~
1840 "0" Street Lincoln, Nebraska 68508

In Nebraska Call (402) 476-7331 ~"
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FM-5 PC Board Kit - ONLY $159.95
complete with controls. heats lnk, 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 lor 10M, 6M, 2M,

220 MHz or adjacent bands. 2 Watts contin­
uous. Kits only 554.95.

• T451 UHF FM EXCITER for 450 ham band
or adjacent. Kits only $64.95.

• VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB. Power levels from 10 1045
Watts to 00 with exciters & xmlg converte rs.
Kits from $69.95.

• COR KITS With audio mixer and speaker
amplifier. Only $29.95.

• CWID KITS 158 bits, f ield programmable,
clean audio. Only $59.95.

• A 16 RF TIGHT BOX Deep drawn alum. case
with t ight cover and no seams. 7 )( 8 x 2 inches.
Only $18.00.

• SCANNER CONVERTE RS Copy 72-76.
135-144,2~270, 400-420. 01'806-894 MHz
bands on anysc::amer. lNired1ested Onty $79.95.

• R75 VHF FM RECEIVER for 10M. 6M,
2M, 220, or commercial bands. 4 fantastic
selectivity options. Kits from $84.95to $119.95

• R450 UH F FM RECEIVER for380-520 MHz
bands. Kits in selectivity options l rom $94.95

• R110 VHF AM RECEIVER Kit for vhf a ircraft
band or ham bands. On ly $84.95.

VHF & UHF RECEIVER

PREAMPS. Low noise.
VHF Kits from 27 to 300 MHz. UHF
Kits from 300 to 650 M Hz. Broadband
Kit s; 20-650 MHz. Prices start at
$14.95 (VHF} and $1 8.95 (UHF}. All
preamps and convert ers have noise
figure 2dB or less.

20 Models cover every pract ical rf and if range 10
listen 10 sse,FM, ATV, etc. on 6M, 2M, 220. 440, and
110 aircraft band. Even convert weather down 102M!
Kits 'rom $39.95 and wired units.

VH F & UHF RECEIVING CONVERTERS

~ -"• "-\~. • >
.~-
• -

For SSB, CW, ATV. FM. etc. Available for 6M, 2M,
220,440 with many IF input ranges. Converter board
kit only at $79.95 (VHF) or $99.95 (UHF) or kits
complete with PA and cabinet as shown.

VHF & UHF TRANSMITTING CONVERTERS



..

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

$24.95
S29.95
$29.95
$n.tS

Y_ o6d ,• •_ . .... _ _ 0... 1,000 _ ... 0 . ..
h _oI"'*o-e __y-,_J'

Try you r hand a t bUlld, ng the I,nes l lookIng c lock on the
ma'kel lis s a t In "nlsh a no d ized arummum c ase looks g,eat
a n yw he re . WhIle SI ~ 4" LEO d ig Its provide a hI g hl y reada b le
d ispla y ThIS is a comorete 10. 11 , no extras needed. and II o n ly
lak e s 1-2 hours to assemble You ' c ho ic e 0 1 c ase c olors
silver, g o ld . b lac k (s peCIfy) .
C lock 10.11. 12124 ho u r. DC-S
ClOCk w llh 10 mm 10 timer, 12/ 2 4 hour . DC·l0
Ala rm c lo c k. 12 hour only, DC -8
12\1 DC car c lock. DC-]

CLOCK KITS

For Wifed a nd t e-sted ClOC kS ad d S1 0 .00 10 kIt p n ce
SPECIFY 12 OR 2. I-IOU R FORMAT

~
\~_......

AIUpe, sens.t, I mpl,.
l,e' ...h,ch .,," P'c ~ up'
pln ot'op II 15 II'@1 ' Gtelll
lor mon,'onng Oaby 's
room or IS gene<11pu,·
pose I mplll"" Full 2 W
"'" QUlpul ,uns on 6 10
15 09tJ, uses &-<15 QIlm_.
Comple1e k ~ aN·'....

Lfll Slinky K it
A O'''''''''''',on oe,­
la' ...h,ch .n..,n.'ely
"nllel 2 Ju mbo LEDI
U SIt to, IIlIII'IIt 1),I<:\ge1,
bu llon l .....nl no
PIt..... ''''''1. anyTn.no'
Auns on 3 '0 15 YO!II

CcmpiaIa . ,1. BL-t
1215

w_ .. . .. ' ' ...c-. tw to __ s.-
..._ ' _ H I " ~

,~v occ_ 00<00$09"''' _ ""
.............. eo.--• •" vo-' " .M

CPO_l
A..ns 0" 3-12 V"c 1 .... . QUI I I(MZ QOOCI 10< CPO
Ata,m. A""", Osc.,taIOl Compltte • •1 12.K

Colot Or;an

SM mUSIC coma
. hva' 3 d, llaranl
l,g hts lI,c ke, ...,11'1
mUIlC. One hgl'll
. ac n 10', h ,gn .
mid-'ange and
lOwS Each Indi ­
" d uall y adlusl ·
abl. and d".es up
10 300 W ' uns on
110 VAC

COmplete kIt.
ML- I
' U S

114 r.;
II ,H

f"'-311 >1
f"' -3 w".., ••", T..,1Hl

" ' uPOO' " ,g" pe" o, m. "c. n,l ...... ­
I... m,' • • '" T,.n.m,,. . 01.01.
.'g"" UP 10 :lOll ~. ,,,. ..." " • • cap·
"0"" • ....,'0 ou. "ly by m..... 01,'s
bu'" ,n .kI<:t ..., m.'" III! .nel....,...
u ... m.'" on..," s....'ch . nltt"".
NlIar, " . .._ 'nl"utl...... T",s
.. If>t 1..'''I "" '00"

FM
MINI
MIKE

f ... ·2 .." $01."

H. , . '• • ' up'" 100" 09 ,u;C.d .M . ceu'" '' '"'0 <lc< ' " "'cll '• • ' O'p '0 "",10 ' ''don"' " C'Od me"""'" .• comp,.,.'. .... mO ''''' _ ,ou 00', oo ld., J " .,...M,
. " ,!Ct.•• '. ... 'OOu ' '5 ""_,,to.' 0"0'" '. b";'" 9'_ ...,,, ' ul""" '1t O'>o",n ..
c"""ol """'«.."_...",.. .ou 01. "c"'. ...d . C.. d ,"",,, d.. '" ; ", e- n.
.."n ',n,"" .......' OIU"" ""'" c.... ...." .. c',,''' "'''''''''' ~ d ' ''....' h • •"9 ~ .._,_ C"""'. '" IlIaC' '" IlO'<l co.. I..,..,...,
[)C.J ' . 12 -.. ,"' ' .n"
[)C.J ...,............'... "'"

fM WIr.1tt1 MIlo... 1(11

T,.n.m,1I up'o 300' 10
. n ~ fM b,o.dcasl ra­
e.c. ".es '''y Iyoe of
m,' . Runs o n 3 10 gV Type FM·2
has .,,""'" sens,"'" m,. .. p'e.mp
sraq..
f ...· I • •l n .r.;

Whilpe ' Lienl Kif

An ,n' e ' es llng kl l. s mall m,~"

p tcks up sound l and co n. e"s
Inem 10 hghl The la ude' lhe
sound, th" b" 9tl te, !I'Ie hlll'lt
Inc ludes m, ~e . co nt,o ls UP 10
300 W. runs on 110 VAC

Comple te . ,t WL- I
$1,' 5

T_ O..,_ ~-
A comple le Ion. " eco- -iIi!d.' 0" • •,"gle PC
boa,d FUlu'e l . 00-
5000 M. ,,,,,,s lable
<a nge .. . 2tl lu,n POl. .ollaga 'egu '
lal ,O" 567 IC Useful fo, '0"':" ·
'o ne Ou's' delecl,o" FSK elc
C.n .'SO tle ut-tt<l al a slaOI. loneen<:"".., Auns on 5 1012 . ollS
Compl.. ' .. ..1 TO·' 15 .H

Car Clock
n... UN·KIT . only 5 0-01"'" <.....na ellen. /--

.........

."•.....
lln<tttI' 0"" Co< C_ _•• "_<00<>" , _

' _ "'0,"os __..... <00....' _
1 ~.. _ .._._. ~"" _ _
_ ....."'._ OOItQ"aO _ .._ ..~
........ _ .. .. - I ,."....."
oc.,", ~ ,'" ..,' 0 ' .. . ..
OM , _, ••••'"

''''' •'0"" . ... .... T. "$3.4 .95

V+d... T..mlnel.. ,""'_....,......,._ -.,,,__~ ..... A_... """ ." . sc', •••_ •...., ••
... ..__ . ,__ ,,,_ _, 'uo" _w_ .'.l<_._."" ....._._ - -,_ ..-., ,..- "...... , _-"', .~,, . _ . _ ' ·o~ .. ,_ -. ...
"'__ _,_' _ __ "5= ..... _ ...-_ ,--_ ........-""'.',,-_ _ .-.--'--

C_ .. AIam> C_ _
T". etOC.,,,.1' 9OI .'IIII6·5-lEOs
' 2-:1' nou, . nco. .. 1. ......' ....m •,... c.,_., Oa" ",v I)". up .n"
1<)10 mo'. The .up'" 700' c".p "
u.ed 5••• 5. "2 ," e"es Comp"" "
, " . len cas.. (nOI ••a,I. OIII
OC-9

$I IIi!
P,,,,, ,,,," up '" .nd OO.." .....d
..... , ch.,"cte"st,c 01 • polICe
I"en 5 w pea~ aud,o oulpul ,uns
on 3· 15 yOIlS , usel 3·"5 o"m
lpe. ke,
Co mplete k" , SM·3 12.'5

lO ... n_h..
_ .... ,••0<: ,.~<.....", .....,.--_.., ,.. .. ..'. -.... .. ..M8·1 K,'

"'''''...:n LOUD ...' ''' '''..''''q . M
."..nllOl\ gell ,ng S""" 10•• sound
C. " lup pl~ up 10 15 ... . ,IS 01
OI>"O .IOUI . LXl,O Runion &-15 voc

U.......... T_.II

P' O>" OH '''e o.os", POO " s ....., PC
boa' t! . oqu..e<l 10 l>'CWo(lt. tou'ce
01 P'ttC,.,on Iom'''g ' M pulse
ge""<a,.on UN' 555 " m.., IC . nd
onc lud.... ' . "ge 01 p,'" 10' mosl
""""g "eeds
UT·5 1(" 15.15

PARTS PARADE -- ••••• " .. ,..
IC SPECIALS FIn is.... A••, Audio -"'.......""'", 0' PopuO" y.,...... '4 C......... P,aac.lar

i -· "....... n CuI Ie.d 1o, PC mov"Mg.~· 3 51~' 5 MHZ 11,SO Ma"e h'gh rescnmon a ud ,o 600 MHz

TTL c.." "" .,.,. .... d . , I).\> 01 300 0' 1 0 ooסס0 'ol MZ 15 00 measu,menlS, g ,ea' to r mus,ca l PRESCAlER --LINEAR mo,. 524!l600 'ol MZ 15 00 ins t, ument lun ing , PL to nes , e'c» soo •.. $1,50.' •• 7'47 •.. Mu U, plles . udlO UP In ' , ,,q uen cy, E~lend tti e range o f you r

"' - • •.SO 1415 ... S.,"'h...
se lectable .10 0 ' . 100 , IIIVeS 0 1 counter 10 600 MHz Works

~ 'UlI ".. ·.. . c "'........ HZ ,e,o lu,"on ...,'h t sec lIa le
'" ... 14196 SU S

'ol ." , 10\1911 SPOT 11 00 - ~
_.. _..

t,me' H'o h , enS,Io..lyoI2Smv. 1 WIt h all coueteee Le s s t ha n
'" ... R"" Pushbunons N 0 JI$I .OO <ft..~, ..' 110 ~.c .......
~ ... _......... -- meg ,npul l and bu,Il· ,n Io l1e""'9 150 m y s e ns' IIY'ly 5peclly -- ... 15_S1O ..... ... gIYes O.ea l perlo.mance Aun, 10 o r -100•• ... J .. _."""'_ .... _ ... _ '...., ._. ". on 9V tla tlery a ll C MOS", ItUDO SPEC IAL _ o<s _... cl<>< " _ ".K.250mA W,red . tesled. es-re S59.95... •• 5 lor 11110 ... PS -2 ~ " 129 ,95- •• • 'C90 115.00 -.__.. --- PS -2 ..."1Wl 139,95 K' t . PS-1 B $44.95... ". '0" 6 $ 1.25 ' PP"O ' l . _ Round .- ......... 4!oO ... /16 dB _- ". ,- 117 SO ...... .... , ..._ m .. ...tc ""'''''' .... 5·" ,,'" .. ,Q-JO ..... TTl 30 Wan 2 ml, PWR AMP

72tl7.. 1 5.50 I .... U DO ,- ,,- ...
C MOS

11 ' 60 $21.00 SlUfl T....... COlli AC Oullt, Simple Cla s s C power am p fe a tu res 8 tunes powe , gain. 1Win
1101C $12,50 sma ll 31 ' 6'" ....... SlUQ' lu'nad CO" P. nej 'oloun, ... .In L• • " . lo r 6 o ut. 2 W in fO' 15 ou t . 4W In lor 30 out Ma ~ ou tput 0135 W,... _ so 53', $ 295 3 1ums 10 10' $1.00 "$1 .00

. " eo 5315A8JG $ 2,95 inc redIble value, comple te with a ll parts . less case and T-R re lay- 1 ( 11.SS ",m 1 6 50 CAPACITO"'S PA-l . 30 W pwr amp kil $22.95- .." ....u.. • •u.....u.. ""... Cl U " OCeo _h.·. ( ,"" " ...,~ 0' ' •••'.. ,.,... T R- l . AF s e n s ed T-R re lay 10. 11 US- 19 00 1,5 uF 25V 31$1.00 ,""" o' ' 0. ~_.. ,. ,.oy ,~ ....... 52 00 FERRITE BEADS 1,8 uf 25V 31$1.00 ...... """..'.. •• DO' ••• .... _. Suc>I>Iy 'UI.." $1.35 ' loll" '••••• s . ' . Q' .... M"' F·l3lI " .n..II01 as uN<! ,n P.. ·l
~ ---_. ..... .za uF 2!lV 3IS1.00 ,,, .. ,..-.. ...,. .,- _'v 8-10dr> ga,,, '50m'" $n .r.; e-... l"pIt ''''....,e<! -11 .n;

0 ___ .... tupplv 1".... _ • • " ._ 6 1<> 16_ . ..
Sochll oc-oc e.. . ... Ceramoc IF F,"•• RF a c tualed ' elay senses RF :l'OO m. an" -5 all ,0"'0 Eocellttnl lOad

RE ADOUTS 8 P,n 1011200 ·s oOC --.. _ . • oOC t.:- M,'" cer.moe I,"... 7 " M' t1 WI a nd closes DPDT relay. '''''''''101\, goOCI """'''9 . M ......U PI n 10112.00 •, """ p' ''''''''... ·'5 """ . 1' .1'S B.W.'55 ~ M' 11.50 ... •.,.. l OIS ".".,,,, ...... ' -."n6 3V•...,_ . ec ,.. 16 PIn 10/12.00 For R F sens ed T _R re la y•..., .o' <s ,o " c _
t~ ,"-0-

,.1 .. a"" 1. VCT'. 1. PIn 0112.00 TR- 1 I(i t SU5... ~ "._".. u-c . ,. 15'< ~ T..... Tnm Pal " " r "'''c''' . :"00 pI Compl..,.. " 1. PS· 3LT MH
.... fII' <.I-C _ ,. 18 P,,, 0112.00 , .. ~ T..... Tnm Pal •• _ S.." .. 1'0" "01>"'''''

" "" 3112.00 .50 •• OP_AMP S"""I"

DJedal Cry.l., Mlcrop_ BI·FETIf 13741 . 0 ,,";1p,n 1o,p,n 7. 1compl " bl" . boll 500,000 MEG
TRANSISTORS M,n, AG·H. Co.. ,,,pul t, IUp'" '0 '" SO p. ,,,pu, cu" .....I, 10.. po...e, " ..,n

5 • V Zene, 201'1.00 Sml ll I " " ' Im ..'., '4 " ,,,,c' 10 n. lor $1.00_ - c·, ,",. 110191. TI'Pt $01$1.00 e,y.", m,'" cart",,~ l .lS $0 .... onIy $1.00 ,, ~ 52.00
_ _ C· .

II...>. . KV2,omc " "00 Coal Connector . Y... ......... eaao .wa $U S ..., 11 00_ - C·, ,....'. lOOV lAmp 1$11100 ChU I II mo unt .."'._........ ....... •...a SUS "'.•-...... 76'5 $ISII...... .. _ c·. ' ''S' . ,_ " , ., c·· ..s•• BNe type 11.00 "-_ Go".... .. ....... '" ' M "" U2'S
_ . _ c· . .... - ... 0 .... - 1U l .." I U S
_ c" ~, . 25 AM P .... ..,_.. -'- '- _. .""' ......_~..,.."" "'" 11.00 .... ..~
1O<J"' _ _ ,..

100V Bn do e
~....-. _ "'C' ,_ 00< "'. ·.OOJ .... CI<><. _ ........ T........ _ _TO·t2 ..... -.1,...,,.-- ••• - ... ,,"" pc' . , ... ... ,- ••" . .... _. .- ""," ..1tCvI 0CIt0 "' ........ . '.. I· . '0- ._...-. 11<..... .........- ,..-- s~ •• $1 .50 ..ch c_ - vaur ClTOICIt . pit.....pec,', "'n'" ro '.. G... "".- ....... . o·no_, ...... I ...... II_...-- ~.

Mono Atll , Jumbo """ ,... Intenlll'r Rttd. ...........,'" Reel " 11 Octo Isola tors - 4 N26 type- "'1- ,.
,~

$.SO ••.
~... .,. f ... ' • •

_. M,n i- Bn d ge 5 0 V 'ol ,n, Yttllo*. Jumbo y. 1I0"' , Jumbo G,.... ..,
o cto aeuectora - Photo diode. LEO $1 .00 ••..... *'" T_ • •• IIIU.II 1 AM P v....,"'" MoItt.Plns,- ,. CO._...._

'~_ UJf ~. 2 for $1.00 ...." "',,.. MV lOI09 Jll Pf Nom,"", c.., 10'-10 P • • T"" . "", "ng• • - ;~ 1""'" f.'::",01 ' - , 110• •" .""• • • " .. ...". ''\I"' m on.... '"1e __ III I.DO
"",. _ ..... H. ... .. . ..... J -'j I ........
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DIGITAL RESEARCH: PARTS
"TOP QUALITY PARTS FOR LESS"

1.00

1.00

1.00

1.00

1.00

REGULATORS

UNIVERSAL
TIMER KIT

• Adjustable fro m 1 sec
10 1 h r.

• C on tro l up to 1 amp
"Turn Thin gs On Or 0""
K it in cludes all p ar t s
necessary to build ttns
exc,tmg kit Uses ' Ch,ld ren·s
T.V proqrarns • Darkroom
exp osures · Amateur 10 min.
I O,er · Egg T imer · In ter'
nutten t W indshield Wiper
Abso lutely en dless uses ,
Complet e k it including
power supply, p.c boa rd
DPD T relay. and all par ts to
make timer operational

LM309K +5 v. 1.5 amp TO-3 U IO

LM1 20K · 5 v. 1.5 amp TO-3

7805 +5 v. 1 amp T0220

7812 +5 v. 1 amp T0 220

7905 · 5 v. 1 amp T0220

7912 ·12 v, 1 amp T0 220

EIAJ #15598
NEC #4981-7E

Mtcrowave . Sc hottky
barrier diode

HP·Hot Carrier d iodes
5082·2835

NEO 2137 by NEe
• M icrowave R.F. trans­

istor (N.P.N.)
• Micromo ld Package

037
• Dual Emit te r leads
• FT t o 4 .5 GHZ
• VC EO 10V-CC 20

M A . HFE 40 - 200
• Ga in 1 0 V - 2 0MA ~

1GHZ = 14DB Typical
• Very low noise ~ High

gain 1.5 DB @500
MHZ

• Cleared for high rel i­
abi li ty space appl i­
cations

COMPARE 150

99° or 6/500

Precision Hybrid
Oscillator Module
H as both 1 MHZ and 2 MHZ
TTL - outputs - H erm eti ­
cauy sealed - U ltra h igh
stabi li ty over wi de temp.
range -originally cost over
$40,00 each - w e mad e a
su per purchase from a
major computer rnen utec­
turer - 5 Volt o oe rattoo .
f its standard 24 pin socket­
M anufactu red by M otoro la
oscillator d iv ision.

~,.. M C6871 A
Cfl"'l ..... 0.-;..-

Variable
Inductors
30·40 uh
.9uh · 1.2uh
11 on tc zo un / ,.
.25 uh · .35 uh /

85uh954'/100
ORDER YOUR FREE 1982 CA TALOG TODA YI

- Digital Research: Parts
P.O. Bo. 401247· Otrlud. Tu.. 75040

(2141271-2461• VISA. MASTERCARD . AMERICAN EltP RESS.

POWER SUPPLY
TRIPLE OUTPUT

25 Volts @ .18A
5 Vol ts @ .8A
15 Volts @ 1.25A
Iso lated ind epen den t

outputs
Positive o r negative

operat ion
Constan t Vo ltage Requ­

tatton
25 Vo lt tin e adju stable

w it h 10 t urn pot from
23.5 V to 28 Volts . 120
von -60 Hz Input Fused ~

H =3¥. " W=5'h" 0 =4"

514 95

• It never faits: Someone calls you on the telephone and you need to change

O phones to get some informat ion . You put the pho ne down , go to another
phone and g ive them the informat ion, then hang up. Oo ps! You fo rgot to hang

~
• up the phon e you first answered! No more phone calls for you until yo u d iscover

yo ur rnistake!l O r, th e phone ri ngs f ig ht in the m idd le o f a ser ious talk w ith your
chi ld ren, spouse. girl fr iend, etc. You have to lay th e phone down. go to another roo m

O • to fi ni sh you r conversation, leav ing you r caller in sil ence. O r how many t imes has one
of your not-so-good friends asked you and you r spouse to go o ut Friday night and you are

• si tt ing there making all these weird gestu res and roll ing your eyes, etc. Your spouse does
not know whether to pour cold water on you o r run screa ming into the street. Well NO MORE.

Dig ita l Research is proud to announce the M.O.H.O. , the fi rst patented, electro nic hold control
for your home telephone. Return to the same phone o r any phone in you r home and you r party is

still there. All the time your party is on hold , they may l isten to A.M., F.M.• casette , T .V., or any other device
you w ish to hook up to M.O.H.O. No need to butcher your phone either. On ly two w ires to connect to your
ex isting phones. One wire to t ip and the other w ire to ring. Fo r th ose not too te /ephoneical/y inc lined - one
to the red w ire and one to the green wire. T he M.O.H.O. reisdes in an att ractive box approx imately 6" x 4" x
2", which may be placed anywhere. N ow comes the fun part. You hav e ju st rece ived M.O.H.O. (k it form takes
abou t 11

/ ] hours to complete). There are o nly two things to do: hook th e red and green w iretothe telep hon e
and plug M.O.H.O. into A.C. outlet. Remember M.O.H.O. is completel y legal. patented ano F.C.C. approved .

(We provide you with a Registrati on Sticker too .) K"t $29 95
$3 50 I. Com plete

Assembled and Tested 7. (For rotary d ial add $1 50 per phone)

Fixed Inductors
.39uh . 6 11 00 12,5 uh · 8 11 00

500 uh - Hash Filt er

@ 2 Am ps · 4 / 1 00

---Molded Choke
13 uh . 8 11 00 SO m h - 6 11 00

,2 mh .8/1°O
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55295

plus $3.00 shippi ng

Ph" 52.00
. hipping . nd

hlndlin",

CALL OR WRI TE. MASTER CARD, VISA, MONEY ORDERS, PERSONAL CHECKS TAKE 3 WEEKS
TO CLEAR, ACCEPTED. INTERNATIONAL ORDERS WElCOM E. PLEASE REQUEST PRO FORMA
INVOICE.

MON. THR U WED. 9:30-6;00, THURS·FRI . 9:30-8;00. SAT. 9;30-3;00

TO ORDER:

HOURS:
STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!

• 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 YEA R LIMITED FACTORY WA RRANTY

• 5VDC POWERED

•

6
~

~
II:

I
=Z
II:

•

I
:I
•

ti
i
•

i
•

9
i
•:a
~

I
II:

; SPECIALISTS· CUSHCAAFT· DAAKE· HAM KEY· HUSTlEA· HY·GAIN·ICOM· KANTRONICS~
o ' lJof·'r '1' , " ~l """ "" Ii' "l'r,c' '<o'."-' ~""''':''., ~ ' : 'j.,'..~..~ ".» ." '." P, .~-!< '. ;';-' ,'\I\'~ " ~

8 soNY
' r,,;;;.;. ·~ ..·I- ,,,, ~~,,,. · ~· l".r,r::· ;=>~;~_ :~'· <'~ .' .. :--;'.?':".!' :'!; "...·.<·:.., ~(t:r.."'J ~•.-:..: .... ,. ~ IL !!!
·'1 ~~

t~ OUR BEST·SELLING MULTI·BANDI ~~ Z

i ICF2001 ~~.~" \~ .....:i:
I: ~ (]HDi'i .One "'" IN ... III (OlM"bOhlll Nil- .._ d'OOln ~I: DIGITAL ~. ~ • M"""twncl , ..u"'·tr~y ".'''> •o DIRECT ACCESS ~~ AS LOW AS . M&l"""" rlTltllney - no '''05 .~ toIl$ , Of SMIS .~.: '
.. JI _ . FIIIIy aswmtlItd ancl ""'lufllCl - no IllNSVMg no tulllfIQ ,I.: ..
":'" SHORT WAVE RECEIVER ;J: • AI ..."".. ' I IICI - , KW ""M. 2eKW CW Ill' PEP sse ~ 0
:I: Ii( $9450 .Pr_ ~ - lI'ICQ lllin 10.000 "'.. linn llIt~'ell :r;: a
O • 150KHz ·30 M Hz + FM BROADCAST ?~ . "-""" u. ol1lle lui tIpoIboIrton 0I 1OOi',- 5 ~blInd otylS ~ ~

"'.. • One 1MclI.... lor ope,,\1OIl on all blIl'1Cls t,~

§
.Pl L SYNTHESIZED WITH SCANNING & MEM ORY . ,
• AC ADAPTOR INCLUDED j" 80-40H D/A 80140 Mtr bands (69).... 99 .00 ril

TEO <"J Add $5.0 0 ,J. -Z
• 1 VEAR SONY U.SA FACTORV LIMI ~ f hi 75/40 H DIA 75/40 M tr bands (66).... 94.50 ":.i

eJ WARRANTY ;~ or S IPPlng 75.10HDIA 75140120115/10 Mtr (66).. 126.95 ~ f. •5 :~~~~~~~~LV AFFORDABLE ~ (C on "1 U.S .A.) 80·10HDfA 80140120115110 Mtr (69).. 132.00 ~ ~

D CALL AND ORDER YOU RS TODAY ~~~1i~.~.l~q:~j;~"fl:t~~~~~~?;~'t~r~~i!...w: I~~<O'l'!<$1l.'~·ht~ Z

Ii (4J"Y;~\'t:.'';'').~I:1!~,z.:l: ';.~t.~," ''>f;i i~' ' ,'?l:·~·;-,t.;!'l'''~~·~H:'~!o'>':-<i':~~"t..\:)l....'17,,~.i.;..:'.~"i;\•.)f;~t AMECO ALL 0 BAND PREAMP! I
• :' 1,.. . _ _ _ _ _ 1 . ----. ~ ....~--- Our Most Popular Preamplifier I
a .~ r ,_.l ~ MODEL PLF·2 i\= !\ ~avewropper ;~ .

;~ SHORT WAVE BROAOCAST *' Ii
''! RECEIVING ANTENNA ~
~,~ ~
.... • AUTOMATIC ....NDSWITCHINOI ."
:~ ~ MODEL PLF·2,.. lmproves weak signals as much
;'; • COMPLETeLY lweATHERPRooFl ~ as image and spu rious rejection of most receivers. •
~ • COIIIIPlETE. NO ASSEMBLY NEEDeD! ~ Direct swi1ching 10 rec. Of preamp. Inc ludes pwr. =
,<;; $5995 plw ' 3.011 -,.« scoo. 111 VAC wired & tes ted S52.95 i
~., hIpplo 10 0#
~ fC~~l~ · ,...41 , ~ , 25, 1'. II. IS a 11M .ANOSI ~ ~~.~~~. :.~~••" : •.•~~~.~~~.~ .~~ .~~~~ : i~;57'.95 '"
.l; . " ,,,. .""" • .-.. ... -.., - - __ecl_..O.40......-:'-'C~I<I :;:h MODEL PT·2...For transceiver use_Continuously
:, , <>on ,~ ,... [ _ . " __ ... _ _ __ "" .--. _ eo.-. """,,,,,,,,el, ''''J •
,~. ''''' ,~ ,,,.- " _ .... Eao..,," .....,,_.__ 'o ,~W " ot .!lO ~. tunable from 610 160 meters. Features dual1Jil le ~
..... .."" ',.0 _at ,_. Mel' _10 .. ,.., nylon _ 0- ~'" ' 2 '0' W... -.~ FET t ransislor amplif ier lor improved receiver sen- zO
~; • o "o..nt .n' '..,.... ~., _....... ...~ <:.....,...~.."c""'ll . ...."""'toe; '*..; sitivily and low noise figure. Requires no
'.-:0 co..." , ..... 6000 _ ••• _ ",'00 _ . n Impeden<:<o 10 ",.. w·~_1>1_ ~.

:::: Ooott'uns ~.~ tra nsce iver mod if ications and can handle up 10 oC
,~ '17. 250W tra nsceiver ou tput. 111 VAC 60 Hz... . S79.95 •
,~.~~.:/'(~t;tr'~Wr'.~4'::.~ ::~'~~:"";'i",.::t;~,,!,":rJoY:f~,.'~..I'~t~'~"':,;.'.·~:t~,;?i.' ;lf.·,::-:,·.$~:,lt: MODEL PT·2E...240 VAC 5(}60 Hz operationS84.9S

TRANSCOM
............_... ,.·~· -.;... ··~I'··-.· ...·i.,·o. ~ . " r.':"~ '~"" [;"','1"'-,",-.,. ;, '!"< .~ :.h.r<~· '·':-l'~<l'!'t'J'o· """",,,). !r:iCOM ,,~~:~;v~~~';~'M '~~=~;~;~':;~~~;" '~i R

PROGRAMMABLE SUB AUDIBLE TONE ~ & IN OUR OPINION ICOM IS... ':! .:.
ENCODER FOR ICOM HANDHELDS. ,~ " SIMPLY THE BEST" i' '"

1:1 I }' Z
~ ~~~A~~~~AT ~ IC3AT (220 MHz) ;~ ~
,\ IC4AT (440 MHz) :o •
~ POPULAR HAND ;f;) ~
~ HE LD & THE BEST ". :::D
~~ VALUE AVAILABLE ~y :It
?' IC25A ~~ "

~ : e~:{~~~ONSTRUCTlON A llITLE PACKAGE WITH A ~ ;.
~ • AFFORDABLE LOT OF BIG FEATURES ... ~ :It

~ • WIDE RANGE OF ACCES· • 25W OUTPUT • MEMORIES i~ Z
' ~i SQRIES AVAILABLE • ENCODING MIC • SCANNING ,. §
~ CALL FOR PRICE & AVAILABILITY ~ iii
t~.t~~!7'~";;"1!.#!;?;r..:.",~!-n~,'5"1'.!E~;,j!.;'~i;:: ~-;·ff·"t~':'':;;?·'-'''E:;.:;.v.t"'i~'''.f- ~~ •

i
§
§
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••
••

-

••••
••

. 12.'5

. 83.!iD
m"
1'.75
,,~

SI.n
".~, ..a,
..~

"M
'UG'U,
,,~

--

••

...

O,_'n ~ PI .
0 ,110 ~• •
_..-_. (2) D':I'RII'
eo-lo. 082!iI'1S ..
• .c, I 1221" .....,
.NC .
.~-UHf .-.-.. •••
UHf.__. •

~.-­
UH' """ . • • • •
.~ .....NC__ R_ .

JE610 ASCII
Encoded Keyboard Kit

TRS-80
16K Conversion Kit

b p."" yo~' 0 ; T RS.-o S~"om'o ' SK.
K I' ......... oompl.' . ..I"':* 8 .., MMI NO IUP'O-'l I8 /. n 81 ' 8 K Oyn. Rom. l· I<IS I* O_mon.ohon 10< Cooo_n
TRS-'8K2 " SONs
TRS·'8KJ . _
TRS- '8U ' 28ON$

fULL ....T
LATCHI O OUTl'UT
1!I·KEY Kf.Y.c..... O

___" _ .10 _ .----,-__c ••_",-...__ ..._._ _-,_.. _._.1 _" ..-_ _,.. , ...... .... _,_._"" ....._­
'" .0 .... __'

BOOKS-' , -_.--_....._-__ ""'. ~._"""e:------­"""_ 01'._......... ..-._-_.-_-,__ ,M " . """'. """.... ____• _ _ "-c--"'---_ ,_L!\ ..... _

...LACang DC Wall~~D~m~rs
--.,~ ---~ "yDC

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

e JI2I2 - '"-',•• , w oe Ad:::.. _d K~

NEW! I.. JU 'OASCII " f~80 IIC "I r
"'o''''.'·'2VDC' 'O'''''''''''''h'WDC . . 19.95

Tno 'H'O ..SC" _,,, "" ",,, .. 'h... ' ..... '''' 0
..... . ny .....".,.' om, no . '" ,om., '0..", 101.
wi'" .n '''''Y''''.' . _ 00'" .w'"'' _"
112· ). 'C' , ..... . . 11, h..'O', ."'''Ohl< 00 ....0·
n IO~.'.· " OM_ w"'''' 'd 'n•.........,. _ 'v '''~'' '' .•V • , .., _ ' 2V
• '0 "'.. ' 0 ' h. F••,~... 0.0 _ m'nl co_ ..len F ~".

.......... T _ ~_-<f.f __ ......
_'..........~ CooP _~_ no ' .
...... ",~;_. n.. ,.a ,_,••d, -...
.... 0.. ,,, _hTT utl1' ....
YD5 _ _ _, d"' ••
........ _00_.s. 3" ·· 0 ·0

10 ,..".---JE610 TE·AK .....f~__, $124.95

J E. , n K' -... "ov_.f'C_. S 19.95J1 • C......_ .. , .... .-.~ •.•

K62 _ov ""'_" c"""_, _"I .. ,$ 34.95
DTE·AK ,,_ _ ,~ _ )..H ...Jl.......'~a'$ 49 .95

no,. JI_ 1_K.._ d""....._._ _.....
" .. _ __ f>om _" _,_

' - ., '" '-
.. . b ;' _ ;,. 1'~'__" ' , . 0 '0'
•...... '" ~_, ""'O"Oh' w ;!h 0 , b;',._
""O~' ....'.t'•. T". OulOu" ... I."h.., mo""o,'"..."h0' ..0 0 ._~". ""0;n.'''''''.'' , "' 0b0,
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J . H. Nelson
4 Plymouth Dr.
Whi ting NJ 08759

PROPAGATION
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DEALERS
rOOT rompany name and mr.ao,ltl'
ran nmlain up to 2.5 words jorar IiI­
til' as U5(J yrorly (pwpaiJ), or $15
per month (prepaid qU6rt('Tly) . ,\'0
mm tion oj mail-oM" bul'inr.ss or
area code perm itted. Direr/m y tex t
and payment must reach us 6Q dtzyJ
in adoo.lCt' of publication. Far ex­
ample. adV('Ttising for the A pril '82

Hudson NH ~..see mtl.vl be In our oondv by
N [ nl(la",r . Otslributor and Aulhoriud <;,0,_ Frbruary 1st. Mail to 73 Maga1,I'IC,
vk c.-~t.. for .,,11 Ma jn, Amateor U"", Tufb Peterborough N il 03458. A TTN :
Radio I::lectronl<S. I..... 61 r.o-DRood. 1Iud- ~ , C.
_ NlIlDl'l5 l . !lII3-5005. , ~ ancy wmpa.
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HIILOW ..ca. IU"CH
In the high power position. the FT·2OBR paexs a
wallop at 2.5 watts output. while the FHOBR
output is 1 watt. Switch to low power for 1 watt
output on the FT-208R. 200 mW on the FT-708R,
for even greater battery life.

h C2SifCKNI L
A priority channel may be programmed from the
keyboard. allowing you to check afavorite channel
white operating on another.

AU IO",nc_AllDS 7 1l4l'I_
.,," P'AWElRaTMT
Automaticscanning of the band ormemories (or a
segment of the band) with pause and restart
feature .

1..... ION D11. PAD
For autopatch operation. a16 button dual tonepad
is built into every FT-208R and FT-708R.

PROQRA'P'QLa IPUTI
The popular ± 600 kHz shift is standard (±5 MHz
on the FT-708R) on the FT-208R. Odd splits of up
to 4 MHz may easily be programmed from the
keyboard . Additionally. asplit memory/dial mode
provides a third method of operating on unusual
splits.

OPrlONAL IZ JOIII! CiClS
Easy interface is provided to the synthesized
SSY-32 CTCSS Encoder. providing all 32 common
subaudible tones for repeater operation.

LOC1( '.IICH
The keyboard lock switch allows you to disable
entry from the keyboard. thus preventing inadver­
tent frequency change .

FUlL! 7. OF ACClIIIC7IZI
AYaesu tradition . afull line ofaccessoriesisavail­
able to maximize your enjoyment of the FT-208R
and FT-708R.

V~~§(1JJ \il
The radio. v 282

I

WtIDOWll M :\MjM. ICAN
The FT·208Rscans ineither 5 kHzor 10kHz steps.
while the FT·708R steps are 25 kHz and 50 kHz.
Automatic halting on a busy or dear channel is
provided, with automatic pause and restart
feature. Scan either the band or the memories.

For more than a quarter of a century, Yaasu has produced reliable, high-performance
communications equipment for the Amateur and Land Mobile services. Contact us today for full
information on our cost-effective line of HF, VHF and UHF transceivers - at Yaesu we want you
to get your message across!

~_AL~Y

The lCO frequency readout provides high read·
ability night and day. aklOO with very low current
drain.

YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007
Eastern Service Otr., 9812 Princeton-Glendale Rd.• Cincinnati. OH 45246 • (513) 874-3100

LMl"ID__
You can program upper and lower frequency
limits. then command the transceiver to scan that
segment or exclude that segment.

TEN "'DRY ClUJ. I •
The memories may be used for either simplex or
repeater operation. No need to throw a "5 UP"
switch for those 15 kHz channels. either!

_ A11Q1_ "ulr
All operating frequencies are entered from the
front panel keyboard. Unusual repeater splits.
scanning, and memory programmirlQ are all
controlled via the keyboard .

LCl W CUR.1FIIT DRUI
Typical standby current drain is 20 rnA, for long
battery life.

410 .HI UllERY PACK
With more capacrty than competing packs, the
FNB·2 battery pack givesyou those precious extra
minutes of operating time that might prove critical
in an emergency t

Pnce And specreetcos Sub,ect To
Change wutout Notice OrObligatlOfl



Photo shown Is TR-7730 In te -key
autopatch UP/DOWN microphone version.

Specl[ kalJons and prices a re sub/eel 10

ch a n ge wtrhout nOllc.. or abllgarron.

o Five memoriel
May be o perated In s implex mode o r
repeater mode ....1th the transmit fre­
quency offset ±600 kHz. The fifth
memory stores both receive and transmll
frequency mdependently. to allo w opera­
uon o n repeaters with nonstandard splits.
Memo ry backup te rrntnal on rear pa nel.

• Memory scan
Automatica lly locks o n busy memory
channel and resumes when signal
disappears or when SCAN switch Is
pushed. Scan HOLD o r microphone PTT
switch cancels scan.

o Automatic band I can
Scans enure band In 5 -kHz or lO-kHz
steps and locks on busy channel. Scan
resumes when signal disappears or when
SCAN switch Is pushed. Sca n HOLD or
microphone PTT s ....1tch cancers scan.

o Extended frequency coverace
Covers 14 3 .900-14 8 .995 MHz In
s ....1tchable 5-kHz or 10-kHz steps .

o UP/DOWN frequency control from
microphone
Man ual UP/DOWN scan of entire ba nd In

accessmg autopatchesl or other tone­
signaling device.

o Hl/LOW RF output power I wlt c h
Selects 10 watts or I watt output.

• Virtually lame l ize as TR-7730
Perfect companion for TR-7 730 In
a compact mobile arrangement.

• Other feature l I lmlla r to TR·7730
rive memories. memory scan, a utomaUc
band scan tin 25·kHz s teps) . UP/ DOWN
manual scan. four-dfgtt LED receive
frequency display [a lso shows transmit
frequen cy In memory 51. S/RF bar meter
a nd LED Ind ica to rs. to ne switch. and
same option al acceseortes.

o Synthelized covera , e of 440-450 MHz
Covers upper 10 MHz of 70-cm band In
25·kHz steps. wtth two VFOs.

• Offlet IwItch
Fo r ±5 MHz transmit offset on both VFOs
and four of nve memories. as we ll a s
Simplex ope rauo n. Ftfth memory allows
any other o ffset by rnemorinng receive
and transmit Irequenctes Independent ly.

• DTMF a ut opat c b tennlnll
On rear panel. for connecting DTMF
{dual-tone multifrequencyJ touch pad (for

Synthesized 70-cm FM mobile rig

TR-B400

The TR-7730 II an Incredibly co mpact.
realonably priced. 25-.aU, a -meter FM
mobile tranlcelver with five memories.
memory Ican. automatic band Ican , and
other convenient operatlna: feature I. The
TR-7730 II a va Ua ble In two variations:
a 16-ker lutopatch UP/DOWN microphone
(MC-46 venlon, and a ballc UP/DOWN
microphone verllon.

TR-7730 nATURES ;

o S mallelt ever Kenwood mobile
Measures only 5-3 /4 Inch es wide.
2 Inches high . and 7-3/4 Inches deep. a nd
we igh s only 3.3 pounds. Mounts even In
the smallest subcompact car. a nd Is an
Ideal combination with the equally com­
pact TR-8400 synthesized 70-em F'M
mobile transcerver.

o 2 5 wat t l RF o utpu t power
HIlLOW power s ....1tch selects 25-W or
5-Woutput.

5 kHz or 10 kHz steps Is possible when
using euher autopatch or basic UP/DOWN
mtcrophcne versions.

o Offlet IwItch
Allo ws VFO and four of nve memory
rrequenctes to be offset ±600 kHz for
re pea ter access or s implex.

o Four-digit LED frequency dllplay
Indica tes receive and transmit frequency .

o S/RF bar meter and LED Indicatorl
Bar meter of multlcolor LEOs shows SIRF
revers. Other LEOs Indicate BUSY. ON
AIR. and REPEATER offset.

o Tone Iwltch

Optional accelloriel :
MC-46 is-key autopatch UP!DOWN
micropho ne
SP-40 compact mob ile speaker
KPS-7 nxed-stauon power supply

More Information on the TR-7730 and
TR·8400 Is avauabte from all authortzed
dealers of 'rno-xenwcoc Communications
I IlI West Walnut Stree t
Compton. California 90220

----------------~~~,~~900

Miniaturized, 5 memories, memory/band scan
TR-7730
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