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880fl radio
2050 S. Bundy or., Los Angeles. CA!J002S 12131 820-1234
931 N. Eucl id, Anaheim, CA 92801 71 4 m -9200
Butler. Missour i 64730 816 679-3127

TOll FREE ORDER IUMBEI:1m CZI_1
FOI _I $t~tll$ exeepl cal,tor...
Ca.... re-sodents please C<lH ceuect on our rllQul~ numlleo'1..... ....., ..... ..-..-_.

Optional Accessories for all models
12 button touch to ne pad (not installed): $ 39 ·16 button touc h
tone pad (not inst alled ): $48 . To ne burst generator: $29,95
• CTCSS sub-audible tone control: $29.95 . Leather holste r:
$20 • Cigarette lighter plug mo bile charging unit: $6

TEMPO VHF & UHF SOLIDSTATE POWER AMPLIFIERS
Boost your slgn"l . . . give It the range and clarity of a high
powered base etenon. VHF (135 to 175 MHz)

Dove Power Output Model No Price
'ZW lJOW 130A02 5209

lOW lJ01N 130A 10 5189
3(JN l30W 130A30 5199

2W OOW 8OA02 5169
1(JN 8tNV BOA10 5149
30W OOW 8OAJO s159

2W 5(JN 5OA02 $129
2W 30W 3OA02 S 89

UHF (400 10 512 MHz) rnooHlt. Iow H pDWlM and FCC Iy," ' C«9111d mod...
a lao awa.lab...

Speclflc.llon.:
FreQuency Coverage: 440 10 4-49.995 MHz
Channel Spacing: 25 KHz minimum
Power gecunements: 9.8 VDC
Current Drain: 17 rna-st andbv 400 me.tranemn (1 amp high power)
Antenna Impedance: 50 ohms
Sensi tivity: Beller than .5 microvolts nominal for 20 db
Supplied Accessories: Rubber nex antenna 450 ma m-eed ballery

pack, charger and earphone
RF output Power: Nominal 3 walls high or 1 walt tow power
Repeater Offset: :t 5 MHz

S-80 ..,$149.oo·

thorough ly f ield tested . is so simple to
operate or offers so much value. The
Tempo $ ·4 offers the opportunity to
get on 440 MHz from wh ere ever you
may be . With the additi on of a touch
tone pad and matching power
amplif ier i ts versa t i li t y IS al so
unsurpassed.
The $-4 ...$349 .00
With 12 button touch tone pad $399.oo
With 16 button touch tone pad $419.oo
$-40 matching 40 wall output
13.8 VDC power amplifier...$149.oo

Tempo 5-5
O ffers th e same nero proven reliabili ty. fe at ures and
speci fications as the S-1 except th at the S-5
provides a big 5 wall output (or 1 wall low power
operation) They both have external microphone
capability and can be opera ted with matching solid
state power ampli fie rs (30 wall or 80 watt output) .
Allows your hand held to do uble as a powerlul
mobile or base radio.
S-3O,. $8900'
' For use w.th &- 1 and &-5

Tempo 5-1
T he fi rst and m ost thoroughly field tested hand held
sy nthesized radio available today. Ma ny thousand s
are now in use and the letters of praise sti ll pour in .
The S-1 is the most simple radio to o perate and is
built to provide years 01 dependable service.
Despite its l ig ht wei gh t and small size it is buil t to
wi thstand rough handli ng and hard use. It s heavy
duty batte ry pack allows more opera ting time
between charges and It s new lower price makes it
even more alford able.

Tempo 5-2
With an S·2 in your car o r pocke t you can use
220 MHz repeaters throughout the U.S. It
offers all the advanced engineerin g , premium
quality components and features of the $-1
and $-5 . The $-2 offers 1000 channels in an
extremely lightweight but rugged case.
If you're not on 220 th is is the per fect way 10
get started With the addition o f the $-20
Tempo solid state amplifier It beco mes a
powerful mob ile or base station . If you have a

220 MHz station . the $ -2 wil l add tremendous ve rsatility .
Price $349.00 (With touch tone pad installed ...$399.00 )
$-20 $89 .00

tem 0

81
THE WORLD'S FIRST

44 MHz SYNTHESIZED
HAND HELD RADIO

Tempo was the Irrst with a synthesized
hand held for amateur use. first with a
220 MHz synthesized hand held. f irst
with a 5 watt output sy nthesized hand
held... and once aqam first in the 440
MHz range with the $ -4 , a fu lly
synthesized hand held radio . Not only
does Tempo offer the broadest l ine of
synthesized hand he lds , but its
standards of reliabil it y are
unsu rpas sed ... re l ia b i l i t y pro ven
th rough millions of hours o f operation .
No other hand he ld has been so



REGULAR

$395

MIRAGE 8·1016 2M
AMPLlfli;k
160W OUTPUT
SSB, FM, CWo

COLLINS KWM·380

374A
REGULAR
$2395 •

REGULAR
$3185 •

Freq. range: 144·l46MHz _ RF out:160W nom.
(lOW in). _ RF power in: 5· 15W _ DC operating
pwr: 13.8VOC @ 20·25A _ Intermittent duty
cycle _ Built- in receiver pre-amp. AUlo-
matic internal or external relay keying.

REGULAR
$279.95 YOUR PRICE $249.95

NEW REGULAR PRICE $3496

LIMITED NUMBER AT OLO PRICE $2695

e aiit. residents please add sales taJl.

CALL NOW FOR YOUR
SPRING SPECIAL PFlICI:S

TS·830S
REGULAR $929.95

EID ALPHA
jiiiiiiiiiiiii

77DX 78
REGULAR

$4945 •

76PA
REGULAR

$2195 •

TS·130S
REGULAR $759.95

TR·7800
REGULAR $399.95

KENWOOD

REGULAR $1549

ASK FOR YOUR PRICE

Prices, specs subjecllo changa without no tice

R.L. DRAKE TR·7/DR·7

• ASK FOR YOUR PRICE

• CALL NOW FOR YOUR SPRING SPECIAL PRICfS

SHIPPING REGULARLY TO COUNTRIES IN ALL CONTINENTS.

ANAHEIM, CA 92801
2620 W. La Palma.

1714) 76 1-3033 (213) 860-2040
Be~en DisMyland !o Knoll' s Berry Farm

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757

Hwy 24 Downtown , Lett 27th Off-ramp.

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

HWy 163 & Clairemont Mesa Blvd

FREE
SHIPMENT

(UPS Brown)
CONTINENTAL

U.S.A

CALIF. CUSTOMERS PLEASE
CALL OR VISIT LIS TED STORES

OVER·THE·COUNTER
Man. thru Sat. 10AM to 5:30PM

BURLINGAME, CA 94010
999 Howard Ave.. (415) 342-575 7
5 miles south on 101 Irom S.F. Airport.

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

San Diego Fwy at Victory Blvd

FIVE STORE BUYING POWER!
SPRING SPECIALS

FREE PHONE

800
854·6046

AEA LL'....C£· ALPH"'·A loOECO · ...MPHENO l · .......L• ...STRON
...." NTI . BENCHER. BERI(-TEK .amo. B&W · CAUBOOK · COE
'COLL'"S'CUlilC 'CUATIS ·CUSI<CRAF~. DAIWA _ DATONG
• DENTRON-D<'IAKE' OK ENGI NEERING · E''''AC • I<USTLEA
• I<Y-GA' N. ICO"' · J WM'LLER · KE NWOOD · KL'" • LARSE N
·LUNAR • MH Z ' MFJ • MICAO · LOG ' MINI · PROOUCTS
• MIRAGE · NYE • PALO"'AR.AOBOT· ROHN_SHURE' SWAN
• TElEK ·TELREK· TE"'PO ·TEN-TEC- TRISTAO
• YAESU ondmonv moro '



- -'I" .
• Portable. Collapsible.
• Folds into its own base for

portability.
• For boating, backpacking,

mountaintopping, OSCAR.

New portable quad extends the
range of low power two meter
transceivers by providing the gain
and tront-to -cack discrimination of a
two element quad. Gives the gain of
a linear amplifier but does not require
addifional battery power .

The enfire beam slips into an 18 " car
rying case fo go in your suitcase _For
use , it unfolds to form a two element
full size quad complete with stabn'z
ed mounting stand . Patented design
lets you set it up or take it down in
minutes See the cover article OST
September 1980 for full details.

Order direct or from your favorite
dealer Model A-502 portable
z -meter quad $87.50 Add $3 sruo.
ping /handling . Calif . residents add
sales tax.

SWR BRIDGE S W R IA
w ith dual reading me ters .
1000 watts RF. 3.5- 150 MHz.
Rea ds relative power output.

MOBILE WATT METER
HFM·200 with remote direc
tional coupler reading 20 or
200 watts. 3 .5 -30 MHz . Il 
lumina ted , with VSWR sca le.

IN-LINE WATT METER
WM-2000 reads power in 200,
1000, 2000 wa tls. 3.5-30 MHz.
Inel. expand ed VSWR scale.

PEAK READING
WATT METER WM-2000A
read s power in 200, 1000,
2000 w a ll ran g e s. 3 .5-30
MHz. Reads a vera ge o r PEP
power output. Includ e s ex
panded VSWR scale.

Circulation Offices:
Elm Street

Peterborough NH ~58
Phone: 603-92..7296

Elsewhere:

Elm StrlMll
Pete rborough NH 03458

Phone, 603-924.7138

Subscription Rates
In the United States slid Possessions:

One Year (12 Issues) $25.00
Two Yaars (2.( Inues) $3&00
Three Y611.S {36 iasl>II!I) $53.00

Canada-$27,OOI1 year only, u.s.
funds. Foreign surface mall-$35.0QI1
year only, U,S. funds. Foreign air
mail-$62,0QI1 Yilar only, U.S, funds,

To subscribe,
renew or change

an address:

Conlrlbulion~ In thoe 'orm of manu
scripts wllh drawings ar>dlOf photo
graphs are welcoma aOO will be con·
Sldefed for possible publlc.lIon. We
can assume no responsibili ty for IOS8
or damage to ""y materiaL P1aasll
enclose a stamped, self-addressed
envelope with eeen submission. Pay·
ment tee the use 01 any unsollclt&d
mate' ''1 will be made upon accep
terce. All ccntnbuttoos should be di·
rected to Iha 73 edltorlal ctnees.
"How 10 Wrlle lor 73" guidellnl:ls are
avallat>,. upon request.

Manuscripts

Wri te to 73 Magazimt, Subscription
DepartrTlflnt, PO Sox 931, Farming·
dala NY 11737. For renewals end
ehanges of a(jdrass, inelude the se
dress label from YOU ' most ree<lnt
ISSU9 of 73. FOI gift subscriptions, rn
elude your name and address es wel l
as those ot gi ft reelplents. Postmaster.
send torm 13579 to 73 Magezine, Sub-
scnptlon Ser,lleee, P,O. Box 931. Farrn
Ingdale, NY 11737.

Subscription
problem or
question:

INFO

Pine Street
Peterbofough NH o:M58

Phone, 6Q3.924-3873, 924-38U

Advertising Offices:

Editorial Offices:

master cllilrge
,~ ~.,~,~ we

1
~ __ !J

Palomar
Engineers

Available only through
authorjzed dealers.

- '""'CUBIC
IlIIIIIII' COMMUNICATIONS,INC.

Write to 73 MlIg8Zimt, Subscription
Department, PO Box 931. Farmingdale
NY 11737. Please inelud<l an &Odress
label.

73 lrIagazimt (lSSN CIOIle.-9(10) is pub
lished monthly by 73. toc., 80 pjne
St,eet, PflterborOUllh NH 034511. Sec:
ond elan postege paid al Peterboro
ough NH 03458 and at additional mall·
lnll eureee. Copynght (e) 1981 by 73,
Inc. All rights '<lSeNed. No pert of this
publlcetion may be rep,lnlfld 01 other·
wl$<l reproduced without written par.
mission from Ihe publisher. Mlerofl lm
Edition-University Microf il m , Ann
Artlor "II 48106.

305 Airport ae. • Oceanside. ce. 92054
(714) 757-7525

152D-GIndustrial Ave_ , Escondido, CA 92025
Phone : [7141747·3343
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I

editorial by Wayne Green

ANOTHER WINNER

Congratulations to l arry Groppi of Elk Grove It, winner of a
life subscription to 73 Magazine at the March 14·1 5 Orlando
Hamcat ion.

W2NSD/i
NEVER SAY DIE

ARE THINGS GOOD?

No, not really. The recent OST
editorials bemoaning the ir
poverty have shaken a lot of
complacent l eague members.
The disappearance o f a growing
number of previ ous ly visible
ham dealers has not gone com
p letely unnot iced. The sudden
demise of Ham Horizons was
another clear ind icat ion. The
panic dumping of ham gear at
discount rates which are barely
above wholesale prices by some
ham dealers is another clear
c lue.

Those d iscount pr ices have
been raising hell throughout the
industry, by the way. The

Another topic of discussion
was some of the recent lawsuits
brought against the l eague. Ap
parently more and more out
raged members are aware that
the l eague can be sued in their
loca l area and not just in Con
nect icut. They can be sued
wherever t hey do business.
These su its are being won ...
look for details in OST. Go on
and look.

There is some speculation as
to whether the picture of crrec
tors Metzger and Bergman, both
sound as leep during the board
meeting, will be publi shed in
OST. Metzger got in when Don
Miller was suddenly forced to
resign the day before the ballot
count. The hams in Indiana are
really upset over what they con
sider the screwing of Miller. . .
and do not seem to appreciate
Metzger gett ing elected in spite
of their vote against him.

Just in case I am unable to
come up with anyth ing positive
about the ARRl in June, as
promised, I do have a f irmly
posit ive thing to say about the
l eague. I hope th is will shut up
those pinheads who are saying
that I am anti-league. ARAL ob
servers. who are privy to the in
side skinny, assure me that
there are now two good guys on
the board of directors. Two out
of 16 is fantast ic and I th ink a
rou nd of huzzahs is in order. If
this sort of t hing keeps up, who
knows what marvelous things
we may eventually see.

In case the above does not
completely satisfy the league
brainwashed, I'll keep reading
my mail, asking everyone in the
industry. and in general making
a pest of myself trying to come
up with something really posi
tive for June . . . or at least July.
Keep your fingers crossed.

ported in OST, showed a reader
Ship of 73 Magazine of 141,000.
Since that about covers the ac
tive amateur popu lat ion, that's
not bad. This is cert ain ty consis
tent, with in the limits of their
sampling method, with the re
su lts 73 surveys have shown.
whi ch indicated that about
150.000 li censed amateurs were
reading 73.

ORLANDO

Since I'm as popular as a
mongoose in a cage of snakes
at an AAAL convention, others
of the 73 statt ran our booth at
this event. The reports are that
there was a good crowd, t hough
they apparently brought very lit
tie money. Est imates run from
2,000 to 5,000, depending on t he
bias of the reporter.

Dannats was reported to have
given his speech on how great
the ham satellite ccmmuntce
nons would be if we had not lost
99% of our satellite channels
ten years ago at Geneva . I'm
sorry I missed that, for I reaHy
did enjoy it at 51. Paul some
years ago ... and at other con
ventions. It left me reaHy ener
vated.

Baldwin announced his ap
proaching retirement, leaving
members to wonder who wil l be
his rep lacement. Speculation is
that the top job will probably go
Lee Aurick, known around HQ
as " Mr. N ice Guy." Several
d irect ors hinted that Dannala,
too , will be reti red soon, with
Mary Lewis being ment ioned as
the possible new president.

ARRL SURVEY

The recent ARRL survey, re-

needed, there will be no New
England convent ion at all!

Everyth ing was going well
with New England until their
p lace lor the hamfest (in
Swampscott) burned down a
few weeks before the show sev
eral years ago. They tried hold
ing it in Boston, but that was not
popular. Parking was expensive
and cars are often stolen or van
dalized if not parked off the
streets in Boston.

They tried Cape Cod, but that
was too far away and etten
dance was low. The site at Box
bora turned out to be a good
one, but by the t ime that had
been found, another group in
Hart ford had started putting on
shows there and there was a
good deal of pu sh and shove.
They settled do wn to a lternating
years. Unfortunately, Hartfo rd
did not have the right kind of
area for a good hamfest. The
hotel where t hey have been
showing is too small, with little
area for exhibitors ... and an
almost impossible situation as
far as setting up exhibits is con
cerned. Parking is very expen
sive, etc.

The Civic Genter at Hart ford
has more space, but it is far too
large and too expensive, so
there has been a lot of frustra
t ion all around. Perhaps the col
lapse of the Hartford convention
will enable the Boxbcro group to
get into a regular yearly show.
Our hobby needs this.

CO'S BOQ.BOO

The cover article on the April
CO wa s about the OH2BH trip to
Sudan. Ins ide was a three-page
artic le on the " expedition." Mar
ty OH2BH, who has made such
trips to many interesting places,
pulled a serious boner with this
one. TheOSl card lor the opere
ttcn. which was not shown in the
article, but was ment ioned, had
a picture o f a starving child. To
say thai th is was in bad taste is
an understatement .

A card managed 10 get to the
Sudan government people very
quickly and the result was a sen
ous black eye for amateur radio.
It wasn't thai anyone wanted to
hide starvation; il was that, as
far as I am able 10 determine, It
doesn't exisl in that country at
present.

I talked with a ham recently
back from the Sudan who had
operated in both Khartoum and
in Southern Sudan; he said that
he had not seen anything like
that anywhere he had been. The
government of fic ia ls were as
tounded and furious, because
they know o f no such starvation
in the Sudan.

Amateur rad io really doesn't
need that so rt o f fo reign rela
t ions.

HARTFORD CANCELLED

Things are really hurting, ap
parent l y . Th e ARRL New
Eng land Co nven t ion wa s
cancell ed recent ly. I gather that
the reason was a lack o f interest
on the part of the usual ex
h ibitor s. Unfort unatel y, the
show was cancell ed far too late
for the chaps who run the Box
bore (Mass.) convention to pick
up the ball. So, at a time when
the infusion o f spirit that a con
vention bring s is so desperately

6 73 Magazine· June, 1981



Adjustable nolsc·blanlr.er level
Pulse-type (such a s Ignition) noise Is
eliminated by buil t-In noise blanker. with
front-panel threshold level control.

• RF attenuator
The 20-dB RF atte-nuator may be switched
In for rejecting IMD from extrem ely
strong sIgnals.

- Optional VFOs for OeJdbillty
YFO-240 allows s plit-frequency o peration
and other applications. YFO-230 digital
YFO operates In 2D-Hz steps and Includes
five memories a nd a digi tal display.

- RIT/XIT
Front-panel RIT (receiver Incremental
tunmgl shifts only the receiver frequency.
for tuning In stations slightly off fre
quency. XIT nransmnter Incremental
tuning! shifts only the transmitter fre
q uency. for calling a OX station listening
o fT freq ue ncy.

More Infonnatlon on the TS -53 0S Is
availa ble from a ll authorized dealer-s of
Trio-Kenwood Comm unicat ions. Inc..
1111 Wes t Wa ln ut Street. Compton.
California 90220.

SI','cificulions nnd prices are subje<:l In (:1wrty" wllhoul nOli ..., or nbllyalinn.

a Narrow/wide filter combinations
An yone or two of three o puonal fl tte rs
... YK-88SN n .8 kHzl 55B. YK-88C
(500 Hz) CWo YK-88CN (270 liz) CW .. .
ma y be installed for selecting (With -N-W
switch) wide and na rrow band widths on
CW a nd/or 5SB.

• Wide receiver dynamic range
Greater immunity to s trong-signal over
load . with MOSFET RF a mpliffer operaung
at low level for Im proved IMO characte r
tsncs. j unctio n FETs In balanced mixer
wnh low noise fi~re. a nd dual resonator
for each band.

• BuUt-in speech proce ssor
Combines an audio ccmpresston amplifier
wnh change of ALC ume constant for
extra audio punch and Increased average
5SB output power. with suppressed
stdeband splatter.

• Two 614 6B's in flna1
Ru ns 220 W PEP/IBO W DC In put on
all bands.

• Advanced single -conversion PLL system
Improved ove ral l s tabtli ty a nd Im proved
transmit a nd receive spurious
characteristics.

The TS -530S SSB/ CW transceiver is
designed with Kenwood'. Istcst. most
advanced circu it technology. providing
wide dynamic range, high sensitivity.
very s ha rp selectivity with selectable
filt e n and IF shift, built-in digital display,
s peech processor, and other reatures for
optimum, yet eco n o mical. operation on
160 through 10 mete rs.

TS-5305 FEATURES:

0160-10 m eter coverage . including thre e
Dew banda
TransmlL.. and receives ILSB. USB. and
CWI on all Amateur frequencies bet"..een
1.8 and 29.7 MHz, Including the new 10.
18. and 24 MHz bands. Receives WWV
on 10 MHz.

• Bullt-In digital display
Large. slx-"(Jlp;lt. fl uorescent-tube display
s hows actual receive and transm it Ire
quenctes on a ll modes . Backe-d up b y
•mal(J~ s ubdlal.

• IF s h ift
Moves IF pa ssband around received
s ignal a nd away from In terferlng signals
and sideband s platter.

IF shift, digital display, narrow-wide filter switch
TS-53

Matching a ccessories for fued -statlo D opention:
a SP-230 external speaker a AT·230 antenna tuner!

wtth selectable audio fillers 5WR and power meter
• VFO-240 remote VFO a MC-50 desk microphone
Other accessories n o t shown:
a YFO-230 remote digital a HC·IO digital world clock

YFO with 20·Hz steps. five - YK-88C (500 Hz] and
rnemortes. d igital display YK·88CN (270 Hz) CW

- TL-922A linea r amplifier filters and YK-88 5 N (l.B
a SM-220 Stauon Monitor kHz) 5SB narrow filte r
a KB-I deluxe YFO knob • MC-30S and MC-35S
a PC-I phone patch notse-cancenng ha nd
a 115 -5 and lIS-4 headphones microphones



"The meeting will be In Vegas-wives excluded-and the all-expense cost,
Including air fare, Is just five dollars and seventeen cents . . , n

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

I
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manulacturers swear that they
are not Shipping much gear to
these discounters, so there is no
way in the world lor them to f ill
o rders once their past stock is
out. Calls to some of t hem have
shown c learly that they do not
have the equipment to ship, so
all they are do ing, really, Is keep
ing anyone from selling equ ip
ment. We hams, being ded icat
ed skinl lints, would rather die
than spend an extra buck lor a
rig, even If we have to wa it untll
hell freezes over to get It.

It appears that the Importers
of ham gear have responded to
this sit uat ion by diverting much
of their normal supply to take
care 01 the increased need in
Japan, where amateur radio is
growing far more rapid ly than it
is here. Indeed, Japan has over
twice as many active hams as
we have right now and they are
stepping up their push for new
hams. Their leading ham maga
zine had over 40 pages of ole
tures 01 ham c lub activities last

month ... while I have yet to get
one single such picture for 73,
despite editoria ls asking for
them. I guess our clubs are pret
t y much dead ••• part icularly in
comparison with the Japanese,

73 has had to thin down to
cope with the drop in equ ipment
sales, To keep a magazine
viable, you have to run about
40% advertising. Ham Horizons
got down Into the 20s ... the
ki ss 01 death, CO ran in the 30s
last year, causing much concern
In the field. HR was also in the
30s " . tc w 30s , , . enot ner d i
saster wa s possible. Pub lishers
walch things like that w ith an
eag le eye,

Rather than sit back passive
ly, I have some ideas which
cou ld revitalize amateur radio.
Those of you who were around
ten years ago can testify as to
the resu lts of my push lor FM
and repeaters. , . with no help
whatever from any of the other
magazines ... and vigorous op-

position from theARAl. Despite
that, FM went from the private
province of perhaps 2,000 hams
to the sing le most active aspect
of the hobby, It can be done
again.

Though my initial approaches
to Rad io Shack were rebuffed, I
have by no mean s g iven up with
them. Never Say Die, remem
ber? I am going to keep after
them until they at least give my
idea a test and prove it won't
work, I'm going to see what I can
do with Heath and their 50+
st ores . . . all o f the ham dealers
in the country . . . and so on.
Once we have our new 73 train
ing series ready, I'll be push ing
every club I can l ind as hard as I
ca n to get hopping to get ama
teu r rad io back Into a strong
groW1 h mode. In case you don't
know it, we los t over 50% of the
people we tried to get into ama
teur radio through infer ior
teaching materials,

Continued on page 99

by Bandel Linn K4PP
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55-32

res

Group A
67.0 XZ 91.5 ZZ 118.8 28 156.7 5A
71.9 XA 94.8 ZA 123 .0 3Z 162.2 58
74.4 WA 97.4 Z8 127.3 3A 167.9 6Z
77.0 XB 100.0 1Z 131.8 3B 173.8 6A
79.7 SP 103.5 IA 136.5 4Z 179.9 68
82.5 YZ 107.2 18 141.3 4A 186.2 7Z
85.4 YA 11O.9 2Z 146.2 48 192.8 7A
88.5 YB 114.8 2A 151.4 5Z 203 .5 M1

•

O Uf new crop of tone equi pment is the freshest thi ng growi ng
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is requ ired.
Frequency accuracy is an astonishing ± .1 Hz over all temper
a ture extremes . Mult iple tone frequency operat ion is a snap
since the d ip switch may be remoted . Our 55-32 encode only
model is programmed fo r all 32 CTCSS to nes or all test to nes ,
touch-tones and burst-tones.
And , of course, there's no
need ( 0 mention O Uf TS-32
1day delivery and
1year warra nty.

• Frequency accuracy, + I Hz maximum - 40°C to + 85°C
• Tone length approxi mately 300 ms. May be lengthened,

shortened or eliminated by changing value of resis tor

TS-32 Encoder-Decoder
• Size: 1.25" x 2.0" x .40"
• High -pass tone fil ter inclu ded that may be muted
• Meets all new RS-220-A specificat ions
• Available in all 32 EIA standa rd CTCSS to nes

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

Frequencies Available:

Group B
TEST-TONES: TOUCH-TONES: BURST·TONES:

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

• Frequency accuracy, +. 1 Hz maximum - 40°C to + 85°C
• Frequencies to 250 Hz available on specia l order
• Continuous tone

,JJ COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (71 4) 998-J021

Wired and tested : TS-32 $59.95, SS·32 $29.95
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James N. Barrie VE4 FK
51 Alexander Avenue

Pinawa, Manitoba
Canada ROE 1LO

Repeater at 102,000 Feet!
- Canadian hams go up, up, and away

Seventy miles north of
Winnipeg, on the west

ern shore of lake Winnipeg
in Central Canada, lies the
small fishing village of
Gimli. The town 's main
claim to fame is in being the
oldest existing Icelandic
community in Canada.

Gimli Air Force Station,
now an industrial park , was
for years a pilot training
schoo l, and for a short time
was home for many World
War II pilots and, later, for
pilot trainees from NATO
countries.

During the sp ring of
1979, the Space Research
Facilities Branch of the Na-

tiona I Research Council
(the Canadian equivalent of
NASA) reopened the deacti
vated airport as a launching
base for high altitude scien
tific balloons, its two long
runways making it an ideal
site.

The initial launches were
partly to train launch crews
and partly to investigate
any effects on launch pro
cedures due to the proxim
ity of a large body of water.
later, high-altitude bal
loons launched from this
site would carry various
scientific experiments into
the lower stratosphere,
these balloons being de-

signed to cruise at 100,000
to 150,000 feet , or 20 to 30
miles . :

At this time, larry Toms
VE4VX and his brother Max
worked as instrumentation
technologists with the con
tractor operating the launch
facility for NRC. The possi
bility of an amateur radio
experiment hitching a ride
on one of the training
flights occurred to larry
and Max , and enquiries
were made through NRC of~

ficial channels . Hopes were
not high as no firm plans of
what the experiment con
figuration might be had
been formulated. and there-

fore no formal proposal
could be made. Only a re
quest was made that a
2-meter repeater, the design
of which would evolve as
constru ction proceeded,
was to be flown .

On June 21 st the crunc h
er came! Yes, permission
was granted to fly an ama
teur radio experiment on
balloon flight number
7907B scheduled for launch
on or after July 18th! Only
26 days to go and only a
vague concept of what the
experiment would be -no
hardware, no rnonev. no
work for ce ... !

Much thought and head-

Balloon being inflated. Radio package can be seen hanging from the truck on the extreme left.
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Flight Payload Specifications

scra tching followed, du ring
which time the matter was
chatted up o n the ai r with
anyone who would listen.
Ron Nurnberg VE4KA be-
came interested and, after
some discussion, it was de-
cided that a "sim plex" re-
peater would be flown . Al
though the title "simp lex re
peater" seemed incredible
to so me amateurs who
heard last-minute publicity
announcements so me time
la ter. the concept was fairly
stra ightfo rward . Two re
peaters wou ld be const ruct
ed back -to -back. One
wou ld accept input on
1 44 .3 3 MHz from the
ground control station and
re transm it on 147.33 MHz.
The other wou ld accept in
put from amateur stat ions
on 147.33 MHz and retrans
mit o n 144.33 MHz. This
would be o ur "sim plex"
mode using a commo n sim
plex channel. A so lid-sta te
relay system would ensure
that when either transmitter
was operating, the receiver
of the opposite pair would
be muted. Norma l duplex
repeater operations on
144.33/147 .33 o r 147.33/
144.33 we re also poss ible
upon command. The 3-MHz
spac ing was selected to
give protection against
desensmg of the unmuted
receiver. This was ne c
essary as it wou ld not be

"Skyhook" balloon at about 1000 feet, just after iiit-oii.

about 100,000 feet , the
package would have to be
insu lated against the ex
tremely low temperatu res
a nd sea led aga inst the rari
fied atmosphere as none of
the equipment had been
o rigina lly des igned to oper
a te in a partia l vacuum.
O ne local a mateur worked
for a company whic h used
exp los io n-proof e lect rical
junction boxes . These were

• made of 3/4"-thick al umi 
num alloy, with inside di-

co sts, these ideas were dis
carded in favor of a bank of
silver ce lls whic h had been
formerly used fo r rocke t ex
periments . Hugh McKay
VE4HC was given the some
what ted ious task of charg
ing and disc harging the bat
te ry pack to a very st rict
progra m to ensure th at the
maximum battery life wou ld
be available "come t he
day."

Because the design oper
ati ng a ltitude was to be

The word started to get
around about the crazy
things being planned out at
Cimli ! Barry Malowanchuk
VE4MA came forward with
a plan to include a low
power 432-MHz beacon in
the package. As an L-band
rad ar reflector was mount
ed on the ba lloon, it was
suggested by mem bers of
t he group that "ba lloon
bounce" communications
might be attempted . The
ideas were coming forward,
but still the prob lems of
components and hardware
remained. The slowly grow
ing team of helpers began
to chip in equipment and
bucks where they could. A. .
massive scroungmg spree
for expensive or hard-to-get
ite ms was directed towards
local electronics stores and
other businesses . Larry and
Max reworked two Marconi
DT-85 transceivers fo r use
as the repeaters, and Ron
VE4KA set to work on the
control ci rcu itry .

possib le, due to restricted
space, to include a duplex
er for a normal 2-meter re-
peater split.

Because of the a nt ictpat
ed current d ra in, power was
a prob lem r Nume rous sug
gestions were made ranging
from d ry cell s to gel bat
teries, but due to the high

250 lb.
Transmitter Power: 1 Watt
Frequency: 147.33 MHz
Modulation: FM, 3.5okHz deviation
Antenna: Modified ground plane
Mode: Simplex/duplex. commandable
Transmitter Power: 1 Watt
Frequency: 144.33 MHz
Modulation: FM, 3.5okHz deviation
Antenna: Modified ground plane
Transmitter Power: 80 mnuwatts
Frequency: 432 MHz
Mode: CW
Antenna: Turnstile
+ 16 V dc, 35 Ampere/hour
+ 15 V dc, 1 Ampere/hour
1 Ampere/hour
+ za-vclt pulse, BO-ms duration

Link:

Weight:
Repeat8l'

eeacon:

Total Current Drain:
Command Signals:

Power Supplies:
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Ron VE4KA working on the repeater package.
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fl own fo r this purpose. A
system had to be dev ised

. which would convert the
CJ P output, consisting of a
+24-volt pulse of BO-ms
duration to a logic leve l
which wou ld actuate the
specific functions of ou r ex
perim ent. Ron VE4KA, be
ing responsib le for the con
trol circui try, with ass is
tance from Ke ith Jo nas
VE4YA, constructed a sys
te m of optica l isolators and
digita l la t ches whic h ef
fec ted the req uired com
ma nd sequences. In addi
tion, op amps and d ig ita lly
actu ated relays we re used
in the repeate r when oper
ating in the duplex mode.
Fai ling to manufacture a
suitable bipo lar supp ly to
operate from the battery
pack, we were forced to re
lyon Radio Shack D-eells
hastily wired together to
prov ide the ± 15 vo lts re
quired for these op amps .
This p roved to be the
Achilles heel of t he whole
operation! Fig. 1 shows a
block diagram of the re
peate rs and command sys
tem.

During the late r part of
the assemb ly pe riod, Bil l
Bowman VE4AFO had been
busy assisting with assem
bly of the equipme nt, help
ing to prepare the deacti
vated airport control tower
fo r use as the grou nd sta
tio n, build ing antennas for
HF communications, and
running errands for the con
structo rs. He also managed
to spend some t ime on the
loca l 2-meter repeaters ad
vertis ing the Gim li activity,
arranging fo r the loan of
equipment, and recruiting
he lp where he could find it.

I was rec ruited at this
time and did some publicity
wo rk on 20 mete rs and on
the various 75-meter nets in
the ad joining states and
provinces. This I found a lit
tle frust rati ng. After acce pt
ing the information I had to
offe r, so met imes a litt le
skept ica lly, most people
would ask for a lau nch date
and t ime. This I was not
able to give! The problem

43 2M H, BEACOH

ANTE NN"

was re adily available . How
ever, on each high-alt itude
expe rimental balloon, sev
e ra l command func t ions
are req uired , such as to
open a he li um va lve to
cause the bal loon to de
scend or to d ump ba llast to
cause it to asce nd. Com
ma nd functions for on
board experime nts also are
provided. A Command In
strument Package (C IP) is

COHTROL fU NCTION
CW VEANRC "(4 NRC 12- S ECOH O CARRIE R
REC<CLE

LOG IC LOG IC

S;"CHEO S W I T ~HEO

( PRO" 2-"ETE " TR,P lERCO NTROL TRAHS..lTH R

equipment was insta lled in
a compartmented a lumi
num box 12" x 17" x 3"
with two rece ive rs in o ne
compartme nt and the trans
mitters in separate com
partments . Connections be
tween the compartments
was via feed thro ugh capac
itors. Cont rol of the pack
age was of paramoun t con
ce rn. No con t rol eq u ip
ment, either digital or tone ,

Fig. 1. Flight package.

1 1 1 1 1 1
I POWER SUP PLY

33·A.. ..
HOUR, , IS · V
12· v eATTERY
aATTERYFLIGHT COMM" ND

INS TRUM ENT
PACKAGE

Co...... .. NO LOGIC
INTE Rf.. CE

men sion s approx imate ly
19" x 12" x 12" and weigh
ing an incredible 95 pounds
each! Two such boxes we re
d iverted to the project and
became the air-tight equip
ment enclosures we need
ed .

Thus, most of the equip
ment was acqui red and as
sembly of the flight pack
age began during the first
week of July . The radio
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peg. It appeared to ha ng
motionless over the so uth
ern end of the lake for sev
eral hours. Later, under the
influence of upper winds
and the Earth 's rotation, it
would t rave l westwa rd
across Manitoba a nd in to
Saskatc hewan.

Amate ur o perat ions com
menced at 0025Z, thirteen
minutes after lift-off when
the balloon was at about
15,000 feet, the first contact

c-cmcurr
CAV 'TY
OuPLE XER

A"PL' fl EO AGC S'G " AL

70 WATT S OUTPU T

8E ACO..
" ON'TOR
OPER ATOR

Fig. 2. Ground station.

conve nt io na l hot-air bal 
loon, round and graceful , as
I for one expected, but
more like a sad sausage skin
which so meo ne had forgot
ten to fill! At first, as I
watched from the balcony
of the cont rol tower alo ng
with dozens of local ama
teurs who had heard that
t he launch was immin ent,
the balloon went stra ight
up, then it drifted off to the
so utheas t over lake Winni-

»ec r~<)--j " ,'C OP A.. P

",
OP A"'.

H P ER"" E" T
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RECEi v ER

' 47. 33,.,
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The repeater package with two receivers in the le ft-hand compartment and the transmitters
in two separate compartments on the right.

2 "EHRS FOil LOCAL
CO....U.. ' CATIONS AND
COOROI" ATION OF
H 'O HT L' '' E TESTING

sponso r be ing Kathy Tom s
VE4YI. Spons o rs hip was
later transferred to VE4KA
in o rde r that Advanced
cl ass privil eges would be
ava ilable.

At last the day came,
afte r many days of payl oad
c hecks, weather briefings,
fal se ala rms, and final prep
arat ion of the ground sta
tion. At 0012Z on July 27,
1979 , th e ball oon was
launched, not looking like a

was that this balloon would
be a real monster ! It would
have an inflated volume of
1.5 million cubic feet , and
the combined length of the
ball oon, payload, and flight
train , consis ting o f the lad
der structure and collapsed
parachute, would be 600
fee t. It was therefore neces
sary that, a t launch time,
the re be no more than a
5-mph wind velocity differ
ence between ground level
and 400 feet, or e lse the ba l
loon co uld be damaged.
Thus the launch date and
tim e were highly dependent
o n local weather condi
tio ns. Regarding the size of
the ball oon/package co m
binat ion , o ne of the group
described it as "like fl ying a
large condominium to a
height of 22 miles."

During the later stages of
the airborne package co n
st ruc t ion, the ground sta
t ion was being prepa red .
Most of this eq uipme nt was
obta ined o n loan from va ri
ous amateur and business
sources, while so me spe
cia lized equipme nt was ob
ta ined from NRC. Dic k
McGuire VE4HK ran a cou
ri er se rvice between winni
peg and Ctmhl He delivered
pu rchased and scrounged
equ ipme nt to the construc 
t ion te am . The ground
2-mete r transceiver was a n
Icom 280 dr iving a Kl M
70-Watt linear a mplif ier.
The main trac king ante nna,
a 4- X 6-element yagi array,
was join tly const ruc ted by
Vic Grant VE4VG and Joe
De La ronde. It was moun ted
o n an And rew pedestal for
manual co ntro l of azimuth
and elevation. Also mount
ed on the pedestal was a
remote receiver age meter
to ass ist the ante nna opera
tor in tracking the balloon .
Fig. 2 is a block diagram of
the ground station equip
ment used.

The Federal Department
of Co mmunica t ions had
been kept informed of our
plans at all times and had
approved the ca ll VE4N RC
for use during the flight, the

73 Magazine· Ju ne, 1981 15
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Hugh VE4HC and the 432-MHz monitors.

Balloon package prepared fo r flight.

It was also noted that dit
ferences in polarization at
ground stations, e .g.. vern-

" How high did that guy
say the balloon was?"

"102,000 feet, but no one
in his right mind wou ld put
a repeater on a free hal
loon. It mu st be te thered,"

Short pause .
"Where the devil would

they get a rope 20 miles
long?"

l ong pause !

My favorite story is the
one about the amateur in
northern Nebraska who was
called by nature in the early
hours of the morning. No
tici ng that the scanner on
his hand ie-talkie by his bed
side was stuck on one fre
quency, he took it with him.
Perhaps to this day he
does n't believe that he
spoke to an operator 500
miles away on 147.33 sim
plex, with a 'l -w att handle
ta lkie with a rubber ducky
anten na while sitting on his
own john!

Ma ny similar tales made
our 3Q-ho ur day more bear
able!

The ex pe ri me nt was
turned on aga in at 1010Z,
but insufficient power re
ma ined in the ± 15-volt
power supply to operate
the repeater in the simplex
mod e . The 147 .33-MH z
tran smitter wa s comma nd
ed o n cont inuo usly and suc
cessful o pe ration contin
ued in the 144.33(1 47.33 du
plex mode un til term inatio n
at 1529Z. During the 15
hour, 17-minu te fl ight , over
500 contacts were made in
5 states and 3 provinces .
From calcu lat ions and a
Fresnel plot, the theore tica l
rad io range from 102,000
feet was 451.6 miles. Infor
mation provided by the
NRC weather service indi
cated that there were no
significant inversions dur
ing the period of the flight.
Analysis of the actual con
tacts made indicates that
the actual radio range was
indeed very close to the
theoretical .

ing contacts . Wh ile I was
putti ng out the word on 75
meters, I ran into two ama
teu rs in Minnesota and I
broke into their QSO to tell
t hem w hat was t aking
place . A few minu tes la ter I
heard them make contac t
with the cont ro l stat ion,
and a sho rt time la ter, again
o n 75 meters, I heard the
following:

to fea r! With 2000 Watts
ERP from the base station
through its antenna system,
we could certainly "cap
ture" the fli ght uplink re
ceiver! Although some in
te rference conti nued, a
great many contacts were
made until the experiment
was temporarily shut down
at OB30Z .

There were a few amus-

being VE 4BE at 0027Z. Bill
VE4AFO was in his e lement ,
fee ling like a DXoperator in
a pileup! Alas, it d id not
take long fo r the amateur
comm un ity to f ind t he
ground control input fre
quency, but this was be ing
mo ni tored and no station
attempt ing contact on the
control frequency was ac
knowledged. We had little

16 73 Magazine · June, 1981
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be published in a future ar
ticle . Meanwhil e , any fur
ther information is avail -

The Gimli control tower. The 4- x 6-element yagi for 2
meters is seen to the right and the 432-MHz beam can be
seen to the left.

Fig. 3. Dotted envelope shows the theoret ical maximum
coverage throughout the fligh t.

activa te various fu nctio ns
of the experiment, e .g., to
tu rn equipment o n o r off,
etc. Command verification
and analog data from the
experiment (tem peratu res,
supply voltages, e tc .) will
be transmi tted back to the
grou nd v ia Pulse Code
Modulation (PCM).

The da ta transmissions
will be decommutated at
the ground stat ion and the
data will be analyzed in
real t ime. Magnet ic tape re
cordings will preserve data
for further ana lysis at a
la ter time.

PCM format : 1.5 kilobits
per second, hi-phase level;
mai nf rame le ng t h - 20
words; word length-9 bits
(8 da ta bits + 1 bit); sync
word length -18 bits. The
PCM will be transmitted o n
an FM subcarrle r. frequen
cy modula ted o n the ma in
telemet ry down-link.

2. The radio experiments
will cons ist of :

(a) a 2-meter du plex
repea te r with input on
144.33 MHz and out
put on 147.33 MHz .
(b) a 10-mete r-to-2
mete r t ra ns pon de r .
This will consist of a
10-me ter SSB input
with a 2-meter FM
o utput.
(c) a UHF bea co n,
tone mod ulated .
We have been informed

that, as we wou ld be pas
sengers on the flight, we
must keep the package
weight down to 50 pounds
and the size down to 1
cubic foot. Ah, we ll, the im
po ssible just ta kes a little
lo nger!

It is hoped that we will be
a ble to pub licize the next
fligh t rather better tha n the
last. O ur publicity man will
probably send information
to local net managers in
Canadian provinces and the
northern United States, so
perhaps you shou ld morn
tor your local ne t frequen
cies for up-to-date news o n
the prog ress of our next
venture . The results of the
propo sed experiment may

cal, horizontal, o r c irc ula r,
had no apparent effect o n
the received signal strength.

A d rop in signal st rength
of about 30 d B occurred ap-
proximately every 74 min
utes. The regularity of this
phenomenon leads us to
suspect t hat ball oon rota
tion resulted in ecli psing of
the flight antenna system.
Rotation was confirmed by
te lescop ic sight ings.

The 432-MHz beacon ex
per iment was no t success
ful as the unit was Inad
vertently tu rned off by the
balloon command officer
and it was only just before
termination that, when sup
posed ly switc hing it off, it
was in fac t switched on,
and we could he ar the sig
nal clearly from almost 400
miles away. No reception
reports were rece ived.

The flight was term inat
ed nea r Broadview, Sa
skatchewan, and a search
team quick ly located and
re c o ve red t he amateu r
package which was safely
re t urned , undamaged , to
Cimli the next day .

As a result of this flight
and the professiona l atti
tude of the amateur fra ter
nit y, amateu rs in genera l,
and the recently formed Ca
nadian Amateur Radio Re
sea rch Club (CA RRC) in pa r
ticu lar, have gained a mea
sure of credibility and tee
ognition from the scientific
and industrial communi
ties.

At present, members
from the Greater Winnipeg
a rea, together wi th an
Ottawa chapte r, are work
ing on a flight experiment
expected to be incl uded as
a passenger on a ba lloon
flight during the summer of
1981 . The des ign of the
package ca lls for:

1 . A mic rop rocesso r
which will act as the contro l
center fo r other experi
ments on board . This will
demonstrate tha t prog ram
ming and execution can be
contro lled from the grou nd .
Commands will be trans
m itted from the ground to
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Digital Control for the
Ham III Rotor

- good-bye manual switching!

Don Inbody WAOPBQ
84 13 Rigg5
OVf"r/and Park KS 66212

Shartly after I installed
my new CDE Ham [II™

rotator, I decided that there
just had to be a more con
venient method of opera
tion . Being basica lly lazy, I
am fundamenta lly opposed
to the ma nu al mani pula
tion of swi tches required .
(Press brake lever and hold .
press ro ta tion switc h and
hold unt il antenna is at de-

sired headi ng, re lease rota
tion switch, a nd release
brake switch a few seconds
later.) With the state-of-the
art of electronics. I knew
that there shou ld be a bet
ter way.

I conte mplated the mat
ter fo r several weeks and
even sketched out a few de
signs on paper. Nothing re
ally jelled until I read a 73

article by Randy Kaed ing
K8TM K (September. 1979).
The article descr ibed how
he devel oped a d igital
re adout for the ( DE AR
44™ rotator. With hi s mod
ification, manual manipu la
tion of switc hes is still re
quired, but he showed me
how to produce dig ital in
formation which can be
used to co nt ro l rotator
operation,

I can operate my rotator
by select ing the desired
head ing with thumbwheel
switches and momentarily
press ing o ne of two push
button s, depending o n
whether clockwise o r coun
tercl o c kwise rotat ion is
desi red. I can go back to o p
erating while the antenna
rotates to the new heading
a nd stops. A few seconds
later the brake so lenoi d
engages. The heading is
shown by a three-digit LED
readout.

The block diagram (F ig.
1) shows the general opera
tion of the contro l. A vo lt
age which varies according
to the antenna heading is
produced acro ss the poten
tiometer in the rotator as
se m bly. That vo ltage is

ANTlHM" C

o.

ccw STOP CW

Pho to A. Front view of the digital rotator control. Thumbwheel switches for selec ting the
desired heading are at upper left. LED readouts are behind a red plastic fi lter at upper right.
At lower left are three push-buttons for ccw and cw rotation manuafly. Discrete LEOs
above each push-button indicate the status of the control.
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Pho to B. Interior view. A 25.2-V transformer at upper left provides ac for rotato r operation.
At upper right is a 12.6-V trans former for control operation. Connections to the rotator as
sembly are made on the terminal strip at upper left. After the photo was taken. I installed a
molex connector and eliminated the terminal strip. The ac power switch and thumbwheel
switches are at lower left. The six ICs mounted on a separate circuit board which ;s double
decked over the main board are the de-multiplexers, comparators, and inverters.

Fig. 1. Automatic rotator control block diagram.

'" D£OOIA-"I'L( HOI DR'VU f I-COI<Y( RT( OI D£COO(OIS D'Sl'L....

SH(C TO ~ I- CO" .A~ " TO ~ I- CONTROL I- " " N\J " L
SWITCHES rL'I'rLOps Of'EOI. SW' TCH(S

,
SUOSOfI , IIOTUOfI "(LAYS,

ing. Anothe r LED (06) lights
when the brake solenoid is
ene rgized (brake rel eased).
These are not really neces
sary, but they gi ve a vis ua l
indication of action and im
press the tourists.

To get more dependable
triggering, I routed the out
put of U3 th rough two in
verters of U8. This may no t
be necessary, bu t the in
verters were ava ilable and
t hey do provide a very
clean, fast trigger pulse. 0 7
blocks the + 5-V dc supply
from the output of the in
verter when the stop button
is pressed.

Brake delay is accom-

ing is reached, pin 6 of U3
goes high and resets the
ccw flip-flo p, w hic h re
leases K2 and stops rota
tion . Also, th e delay timer is
tr iggered . About three sec
onds later, the stop flip-flop
is reset and K1 is released ,
allowing the brake to en
gage. Operation for clock
wise rotation is the same,
using 54.

53 provides a manual
method of stopping rota
t ion before the desired set
t ing is reached. (This is also
useful if you press ccw
whe n you mean to press
cwt) LEOs (04 and 05) light
when the antenna is turn-

is provided by the d igit
enable lines . This allows the
7485s to compare the va l
ues being shown o n the
readout with those set on
the thumbwhee l switc hes .
When the va lues agree, pin
6 of U3 goes high. resets the
control flip-flops , and starts
the brake-delay timer.

Antenna rotation is ac
complished by three set-re
set flip-f lops and three re
lays. There is one each for
clockwis e a nd counte r
clockwise rotation and one
for operating the brake
so lenoid . For examp le,
when counterclockwise ro
tation is desired , momen
tarily pressing 55 drives pin
1 of U1 1 high, which closes
K1, an SPST re lay, and pro
vides 25.2 V ec to the brake
so leno id.

At the sa me time, pin 10
of U10 goes high, which
closes K2 and provides 25.2
V to the ccw winding in the
rotator motor.

When the desired head-

translated into digita l infor
mation by an analog-to-d ig
ita I converter. The ND con
verter output is fed to d~

coder/drivers and LED dis-
plays. The N D output is
also compared with the set
tings of thumbwheel switc h
es. When the va lues agree,
ro ta t io n stops . A delay
timer keeps the brake re
leased for a few seconds to
allow the antenna to coast
to a full stop.

Fig. 2 shows the logic cir
cuit. U9 is a 3lh-digit ana
log-t o -digi tal conve rte r
designed for voltmeter ap
plicatio ns and provides a
fu ll-sca le re ad ing of 2.0
volts . Avoltage divider (R34
and R35) furnishes 0 .36
volts across the 5OO-Ohm
pot in the rotato r assembly;
thus, at complete ro tat ion.
a readout of 360 is provid
ed. Pins 20-23 provide bi na
ry-co de d-d e c im a l (BC D)
o utpu ts fo r all digits. Pins
16-1 9 are digit-enable lines.
To obtain in form a t io n
needed by the 7485 com
parators {U3 and U41. the
output must be de-multi
plexed. I used a 74175 {Un
and a 7474 (U6). As ex
plained later, o nly two dig
its are used, so the outputs
of pins 16 an d 19 are disre
ga rded .

The largest number to be
shown in the hund reds posi
tion is 3, so the binary 4 and
8 outputs are ignored for
that digit. The BCD outputs
go to the memory chips (U6
and U7) which a re clocked
by the digit-enab le lines. U6
and U7 requ ire posi tive
going pulses for c lock ing,
so the outputs of pins 17
and 18 must be inverted . I
tried va rious types of in
verters, but I could get de
pendable clocking only by
using a 7414, a hex Schmitt
trigger. The Schmitt trigger
has a very qu ick snap ac
t ion, responds with less
va riation between high and
low va lues, and is fa irly
tolerant of no isy signa ls.

U6 and U7 remembe r the
BCD information for each
digit until a new clock pulse
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Photo C. The double-decked board has been rotated away to show layou t of the main
board. The displays and drivers are mounted on the board at upper left. Thumbwheel
switches areat upper right. The ND converter is the large chip at left center. Motor control
and brake relays are at right center. The tops of the trans formers can be seen near the bot
tom. At the left is a separa te two-conductor shielded cable for the sensor circuit. At feft cen
ter ;s the main rotator cable. These have been rep faced by a nine-conductor molex con
nector.

plished by U12, a 555 time r.
The va lues of C5 and R32
shown in Fig. 3 hold the
brake rel eased for about
three seconds afte r the mo
tor is tu rned off. The time
can be a lte red by changing
the va lues of C5 and/or R32
to provide the amount of
de lay needed for any par
ticular install ation. The d~
lay can be any amount from
a small fraction of a second
to several minutes.

The trigger input of a 555
must be a negat ive pulse
and must be held high be
tween triggerings. The high
output from U3 is inverted
by a gate on Ul l . (One of
the inverters o n U8 could
have been used .) The t imer
is held high by R30 and R31
and is isolated from Ul1 by
C4. When pin 13 of Ul1
goes low, a pul se crosses C4
and sta rts the del ay timer.
C6 in the U12 output line
(pin 3) a lso improves tng
genng.
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The exte rnal components
around the AID converter
(U9) were chosen according
to the manufacturer's app li
cation sheet. R16 and R17
are used to set the refer
ence voltage at + 2.0 V de.
Other components estab
lish inte rnal operation of
the chip.

As shown on the sche
matic, the rotator control
reads out only the hundreds
and tens digits. I tried sever
al ways to get more precise
read ings, but I fi nall y gave
up. Because of the method
of pick ing up the sensing
vo ltage, a long rota to r
cab le, a nd the clocking
times of U6 and U7, rel iable
action in the units dig it just
wasn't possible . I finally
hard-wired the units LED to
show O. Unless your anten
na is mu ch sha rper than
mine. I doubt that 10 de
grees difference between
actual and indicated head
ing will be noticeable. If you

know of a way to get a more
precise readout, please let
me hear from you.

I got the contro l working
well o n the breadboard us
ing a 500-0hm trimpot to
simulate the pot in the
rotator assembly. When I
connected it to the rotator,
the readout was totally er
ratic. Afte r a great dea l of
c hec kin g, consultation.
head sc ratc hing (and may
be just a little cussing), I
fou nd the problem. Instead
of 0.36 V de across ter
minals 3 and 7 of t he ro
ta tor, I had about 12 v ac .
Apparent ly, an ac voltage
was being induced within
the approximately 100 feet
of rotator cable. I tried
severa l types of filters and
c ho ke s, but nothing
worked. A separate two
co nd ucto r shielded cable
from the shac k to the rota
tor assembly solved that
problem.

Another source of diffi-

culty was the nature of the
wiring of the rotator as
sembly. The wiper of the in
d icator pot in the rotato r is
connected to earth ground.
As that is the source of
voltage for U9, all cont rol
circuitry mu st be insulated
from earth ground . Al so, as
I learned the ha rd way,
grounded test instruments
cause erratic and meaning
less readouts.

I used PC board con
st ruc t io n . Perfboard or
wire-wrap should work just
as well. There are three
boards. On one are the
power supp ly, the flip-flops,
the relays, an d the AID con
ve rter with its associated
compo ne nts. A second
board ho lds the readouts
and drivers. The de-multi
plexers, Schmitt trigger, and
comparators are on a third
board, wh ich is do uble
decked over t he mai n
board.

Th e whole wo rks is
mou nted in a Radio Shack
(#270-269) cabinet, includ
ing t he transformers. The fit
is pretty tight, but it does
work, and it looks nice .
Wood-grained se lf-ad hes ive
paper was used to cover the
bare aluminum.

The thumbwheel switc h
es provide BCD o utput. The
7485 comparators requ ire
BCD co mplement, so the
switc h ou tputs mu st be in
verted . As o nly the 1 and 2
outputs are used by the
hundreds d igit, one 7405
(U S) provides the needed 6
inverters.

The power supply as
shown in Fig. 4 is conve n
tiona l. U13, a n l M309K
regu lator, is mounted on
the rear of the cabinet to
dissipate the heat. No heat
si nk is needed for U14, a
7905 regul ator, which pro
vides - 5 V de for U9. Cl 0
and Cl1 are needed to pre
vent o scillation . They
sho uld be installed very
near the o utput terminals
of the regulators.

I used 6-volt relays for
motor o pera t io n and a
12-volt relay for brake oper-
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utes on all bands. 3-junction meter
s hows fo rward p e a k p o wer o n
t ra n s mit , S W R , a nd rec eive d
sig nal stre ng th . PTT o n ssb, full
break-in o n cw. PIN d io de a n
tenna switch. Built-in cw sidetone
with variable p itch a nd volume. ALC
control on "high" power only where

needed. with LED indicator.
Automatic normal sideband
selection plus reverse. Nor
mal 12-I4V dc operation
plus ac operation with op
tional power supply.
The right styling, the right
s ize. Easy-to-use controls,
fast-action push buttons, all
loca ted o n ra ised fro n t
panel sections. New meter
with lighted, easy-to-read
scales. Rigid steel chassis,
molded front panel with

matching aluminum top,
bottom an d bac k.

Sta inless steel tilt
u p bail. An d it's
only 4 " h ig h b y
9 1>" wid e by 12 "
deep (bail not ex
tended) to go a ny
w he re , f it a ny
where at home , in
the field, car, plane
or boat.
The right acces
sories- ali fro nt-
pa nel switcha ble .

Model 220 2.4 kHz
8-pole ssb fi lter $55 ;

Model 218 1.8 kHz 8
p o le ssb fi lter
$55 ; Mo d e l
217500 Hz cw
filte r $ 5 5 ;
Model 219 250

Hz cw filter $55; Model 224 Audio
cw fi lte r $34; Mo de l 223 Noise
blanker $34; Model 226 internal Ca
librator $39; Model 1125 Dc circuit
breaker $10; Model 225 117/230V
ac power supply $129; Model 222
mobile mount, $25; Model 1126 lin
ear switching kit, $15.

Model 525 ARGOSY $549.
Make the right choice, ARGOSY
for the right reasons and low price.
See your TEN~TEC dealer or write .

'liilfi.~.~,~J.~~. ',:~,....' ,,,,.__... ,-_... -

Other cw a nd ssb filters are availa ble
as options, see below. I-f frequency
is 9 MHz, i-f rejection 60 dB. Offset
tuning is + 3 kHz with a detent zero
position in the center. Built-in notch
f ilter has a better than 50 dB rejec
tion notch, tunable from 200 Hz to
3 .5 kHz. An optional noise blanker of

th e i-f type has 5 0 dB bla nking
range. Built-in speaker is powered
by low-distortion audio (less than 2%
THD)
The right transmitter features. Fre
quency coverage from 80 through
10 meters, including the new 30 me
ter band, in nine 500 kHz segments
(four segments for 10 meters), with
a pproximately 40 kHz VFO overrun
on each band edge. Con vertible
power: 100 or 10 watts input with
100% d uty cycle for up to 20 min-

Here's a Concept
You Haven't Seen
In Amateur Radio

For A Long Time-
L Price.

New TEN-TEC &rr~®~~

The right design - for all the right
reasons. In setting forth design pa
ram eters for ARGOSY, Ten-Tee engi
ne ers pursu ed the goal o f givi ng
amateurs a rig with the right features
at a price th a t stops th e a mateur
radio price spiral.

The result is a unique new trans
ceiver with selectable power
levels (convertible from 10
watts to 100 watts at the flick
of a switch) , a rig with the
right bands 180 through 10
meters including the new 30
meter band), a rig with the
righ t operational featu res
plus the right options, and
the right price for today's
economy- just $549.
Low power o r h igh power.
ARGOSY has it. Now you
can enjoy the sport and
c ha llenge of QRPp
operating, and ,
when you need it,
the power to stand
up to the crowds in
Q HM a nd p o o r
ba nd cond itions .
Just flip a switch to
move from tru e
QRPp power with
t he correc t b ia s
voltages to a fu ll
100 watt input.
New analog
read out design .
Fast , easy, reliabl e ,
and e fficie n t. Th e
m o d e r n new
readout on the
ARGOSY is a
mechanical de-
sig n that in -
stantly gives you all significant figures
of any frequency. Right down to five
figures (± 2 kHz). The band switch
indicates the first two figures (MHz),
the li near scale with lighted red bar
poin te r indicates th e th ird figure
(hundreds) and the tuning knob skirt
gives you the fourth and fifth figures
(tens and units) . Easy. And effi 
cient- so battery operation is easily
achieved.
The r igh t receiver features. Sen
sitivity of 0.3 J.LV for 10 d B S +N/N.
S electivity: the standard 4-pole
crystal fi lter has 2 .5 kHz bandwidth
and a 2.7:1 shape factor at 6/50 d B.
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Fig. 3. Control schematic. Afl circuitry must be insulated
from earth ground.
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Fig. 2. Readout and logic schematic. All circuitry mus t be
insulated from earth ground.
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Almos t an y general -pur
pose NPN switching transis
tors should work for Q1-Q3.
0 1·03 across the relay coils
hel p prevent voltage spikes
which occu r when the coi ls
are switc hed out.

If you build this project,
don't fo rget C7, a 120-140
uF unpolarized e lectrolytic
capacitor. It is necessary
for rotator operation. I got
mine from CDE.

There are only two ad
justments to make. R16
must be set to provide 2.0 V
dc at pin 2 of U9. R34 is ad
justed to provide a 360
reading at full rotation of
the antenna and will need
to be readjusted if the con-
trol cable length is changed.

All parts used in the con-
trol are readily available.
Except for the motor capac
ito r, I got all my parts from
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Fig. 4. Power supply and connections to rotator assembly.
Afl circuitry must be insulated from earth ground except oo
tentiometer wiper and motor in the rotator assembly and
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ation becau se they were on
hand. The motor relays are
not es pecially critica l as the
current is rel atively small.
The brake re lay must han
dle about 2 Amps plus the
amount required by t he mo
tor. Note that the motor
relay contacts a re in series
wi th the brake relay con
tac ts. Th is ensu res that the
moto r will not run unless
the brake is released.

My Svolt re lays would
not operate from the 5-volt
power supply. so I included
01 2. a b-volt zener, ahead
of the positive regulator
with R35 in series. The
power supply voltage
ahead of the positive reg
ulator was near enough to
12 volts to operate the
brake relay. Different re
lays will, of course, have
d iffere nt power req u ire
men ts.
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A print by a famous American space-age artist offers
you a chance to help launch the AMSAT satellite.

The response was great. A few months ago
JS&A offered a limited edition print by Amer
ican artist, Mark Rickerson, in a similar style to
the print shown above.

niE S UCCESS
There were only 300 prints avai lable.

Although we expected to get more orders than
we had prints, we did not expect the several
thousand responses we eventually received .

THE FAILURE
Another famous program, however, was not

successful. A satellite, built by world amateur
radio operators in 1980 and placed on a
European rocket , crashed into the ocean
almost immediately after lake-off. The AMSAT
satellite and the rocket were lost, along with
the hopes of amateurs who had worked for
years building their satellite.

The JS&A program was a success. BUI
JS&A's program and the AMSAT failure have
something in common- a great opportunity for
the public. let us explain.

AMSAT was a private venture based strictly
on donations. No government money was
used. In addition to the thousands of man
hours contributed by amateurs world-wide,
there was a total of $250.000 raised to buy
materials.

Why do amateurs even need a satelli te?
Amateurs or ham radio operators (not to be
confused with citizen band operators) are
always the first on a scene in a majo r disaster.
During the Italian earthquake, for example,
amateurs were first to direct relief efforts.

But occasionally a disturbance in the iono
sphere will interrupt this communication and
render all radio communications inoperative.
as was the case in the Alaskan earthquake.
That's only one of the many reasons for

AMSAT- positive communications in times of
emergencies and not dependent on the
ionosphere. JS&A thinks the venture deserves
the support of an Americans, and we are
providing our full financial and creative sup
port to a program to help raise funds to build
and launch a new AMSAT satellite .

THE PROGRAM
JS&A commissioned Mark Rickerson to

paint "AMSAT' - a painti ng to be used exclu
sively for this space effort. From this painting ,
JS&A has arranged with Rickerson to produce
limited edition prints signed by the artist. JS&A
will contribute all prints and the full costs to
produce these prints to the program. Only the
cost to run the advertisement in a magazine
will be covered by the initial proceeds.

Each print has a 26 " x 35" image size on a
34" x 42 " piece of museum-quality PH bal
anced 100% rag content paper, The print will
be shipped in a well-protected circular card
board double container. Your contribution of
$300 wilt also entitle you to a handsome certi
fica te suitable for framing to acknowledge your
active participation in the new AMSAT launch.
A certificate of authenticity will also accom
pany the print shou ld you wish to sell or donate
it to someone in the future.

Each color of this multi-colored painting will
be faithfully reprod uced in a special collotype
process utilizing a continuous tone print ing
process, several printing plates and the artist's
supervision and approval to provide an almost
three dimensional reproduction.

Dr. Tom Clark , a NASA scientist and presi
dent of the AMSAT organization, says, " We
need the cooperation of the American citizen
to make this program a success. I urge all
Americans to participate. Not only is the

reproduction a beautiful piece of art, but the
co ntribution is to a very worthwhile cause. In
addition to its use during emergencies, we will
be using AMSAT for educational purposes to
train many of the potential young scientists in
our co untry. "

The edition will be limited to those who
subscribe before the deadline date of June 30,
1981. The publication you are reading has
helped us in this program by giving us a good
position in their magazine and allowing us
every available discount to keep the expense
of this program low.

To order, send your check or money order
for $300 made payable to AMSAT to Dept. ST,
JS&A Group, Inc., One JS&A Plaza, North
brook, Illinois 60062. If for any reason you are
not satisfied with your print. you may return it
anytime this year for a prompt and courteous
refund.

JS&A had a success with its limited edition
print program earlier this year. The AMSAT
program suffered a failure. Why not join with
us to make their launch a huge success?
Order your Rickerson AMSAT print, today.

Dept. STOne JS&A Plaza
Northbrook, lit. 60062 (312) 564-7000

© JS&A Group,lnc.,1981
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Parts List

O.t -uF mylar~

o.t .c r ceramic disc
47D-pF ceramic disc
2.2·uF tantalum
120-140-uF ac electrolytic
22QO.uF electrolytic
lDOO-uF electrolytic
l-uF tantalum
1Ng1411 N4148, etc.
LED
lN4001
e-vott zener
FND-51Q
SPST I -A relay
SPST 3-A relay
2N2222 or equivalent
330 Ohms (all fixed resistors are 114 Walt)
56 Ohms
470k
25k trlmpot
10k
270k
2.2k
1k
S.6k
5k,1 ()..!urn trlmpot
100 Ohms
BCD thumbwheel swrtcn '
NO push-botton
S PST toggle
25.2V,3A
12.6V,lA
7447
7485
7405
7474
74175
7414
MC14433
7402
555
LM309K
7905

Fig. 6. Unmodified sens ing circu it of the Ham 1// rotator.
W iper o f control in rotator is con nected to earth ground.

this project was developed
to adapt my Ham Ill. Other
COE rotators have basically
the sa me circu it, so adapta
tion to other model s should
be possible . Fig. 6 shows the
sensing circuit of the Ham
III. If you have a different
model , you can check the
circuit shown in your own
er's manual to learn if any
changes are needed .

With thi s control , the an
tenna will have to be shift
ed 180 degrees. The stan
dard dial on CDE rotators
has 0 and 360 degrees at the
center of th e meter scale.
With the digital contro l de
sc ribed here , mid-rotation
provides a 180-degree read
ing. As I wanted to be able
to co ntinue using my CDE
control box as a backup, 1
changed the marking on the
meter plate. A south-cen
tered meter plate is avail
able from CDE.

I also provided both con
trol boxes and the rotator
cable with molexTM co n
nectors. This allows me to
switch co ntro ls easily. Inci
dentally, thi s qui ck-discon
nect feature provides a
safety fa ctor. When light
ning threatens and I discon
nect my antennas, r also
can disconnect the rotator
cable and remove one more
possible so urce of lightning
in the shack.

The digital rotator con
trol has been in operation in
my sha ck for se v e ra l
months without any prob
lems. It certainly is more
convenient to use than the
sta nda rd contro l. During
net or contest operation, I
can change the antenna
heading quickly by dialing
the new heading and press
ing a button. I can immedi
ately go on operating with
out waiting for the antenna
to co mplete its rotation.

There are probably bet
ter and simpler ways to ac
comp lis h the same results . I
will be interested in hearing
about your efforts. If you
have questions, write to me
and include an SASE. I will
try to an swer. •

Radio Shack, 73 advertisers,
and my junk box. Prices
vary, so it pays to do some
comparison shopping. Ex
cept for the timing of the
brake release delay and
the external components
around the AID converter,
nothing in the circuit is es
pecially criti cal. The 330
Ohm resi stors are typical
for TTL circu its, but any val
ue from 100 Ohms to 560
Ohms will work, although
lower values will increase
the power supply demand.
Diodes 01 -03 and 07-09
can be just about any gen
eral-purpose diodes you
have available.

Good TTL design re
quires liberal use of despik
ing capacitors. They are not
shown on the schematics,
but several O.01-uF ce ramic
discs were installed at vari 
ous locations where + S-V
dc lines were near ground
buses . There should be one
for every three ICs and one
at each place a supply line
enters a circuit board. Any
value from 0.01 uF to 0.1 uF
will work in a circuit such as
this one. Supply connec
tions for most ICs have
been omitted from the
schematics. See Fig. 5 for
connections required .

The readouts are FND
51 Os. They are large (OS ' )
and can be bought for $1 .00
or less. Almost any 7-seg
ment LEOs co uld be used .
The 510 is a common-anode
devi ce. If co mmo n-ca thode
displays are used , substi
tute 7448 drivers for the
7447s and co nnect the com
mon pins to ground instead
of to + S V dc.

As mentioned before,

P/lRT OF '-'"
CO'HROL

C/l8LE

- '" 1/84
..r" if;\-

w. , ICON

'"
, ' NS',

L/lMP , ROT/l

II Ho~r l-
, ,,,,

~ "
,,,,, K:F,, , ,, ,

l-, ,

"rhumbwheet sw i tc hes are
available from Jameco Electron
ics, 1355 Shoreway Road, Bel
mont CA 94002. This project
uses 2 SR21 BCD switches and 1
pair SREP end plates.

C1
C2,3
C4,6
C5
C7
C8
C9
C10,11
01·3,7·9
04-6
Dl0,11
D12
081-3
Kl ,2
K3
Q1 ·3
Rl·13,22-29
A14
A15
A16
A17
R18,32
Rl9-21 ,31
A30
A33
A34
A35
81,2
53·5
56
T1
T2
Ul,2
U3,4
U5
U6
U7
U6
U9
UtD,11
U12
U1 3
U14

Fig. 5. Supply connections
for integrated circuits.

Other:

Cabinet
Power cord
5-A fuse and ho lder
'·A fuse and holder
ro socket s
2-conductor shielded cable
g.pin molex connectors

(2 male, 1 female)
Despiking capacitors

(O.Ol.Q.1-uF ceramic)

r '

-svcc

1,.
•i. 1..,:" 1.... ,

""C' • • 33 HO~ 7..'
H H H e~7. '. H 015
7.02
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Asuperb frequency counter
is frequently not counted-just because

it doesn't have a high price-tag.

The truth is, our 8000B
1Gigahertz is an excellent counter. In
fact, it's preferred by many engineers,
technicians, and electronic enthus
iasts. Not a single competitor on the
market today can surpass our price!
performance ratio.

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

And about quality ...
Sabtronics frequency counte rs always
have the most innovative feature s
available. For example. our 8000B
1 Gigahertz Frequency Counter has a 10
Megahertz precision crystal timebase.
But most important, the 80008. using
the most advanced LSI circuitry, has a
guaranteed sensitivity of 30 millivolts
up to 1 Gigahertz, with 20 millivolts
typical. The three-stage diffe rential
amplifier IC makes this possible. Al
together. the 8000B uses only 6 IC's,
making the chance of failure virtuaUy
nonexistent.

, ~

Three selectable gate times pro- BRIEF SPECIFICATIONS:
vide the measurement speed you need F requen cy Range: 10 Hz to 1 GHz
- and greater resolution. The resolu- (ModeI8000B), 10 Hz to 600 MHz
tion is further enhanced by our count- (Model 861OB); Timebase:
er's 9-digit display. Frequency: 10 MHz, Stability: ± 1

Like the 8000B, Sabtronics' ppm (20 to 40Co.), Aging Rate : < 1
8610B is a high-quality precision fre - ppm/year ; Sens iti vity (adjustable):
quencycounter. It features only 4 Ie's, Input A< 15 mV to 100 MHz, Input B
and offe rs a frequency range up to 600 < 30 mY, 100 MHz to 1 GHz (Model
Megaher tz. 8000B), < 30 mV, 100 MHz to 600

MHz (Model 861OB); Ga t e Times: .1
The cases of both counters are 1 10 R I ' 0 1

S
sec., sec. , sec. : esc ut ion: .

high strength impact-resistant AB Hz to lOMHz, 1 Hz to 100 MHz, 10 Hz
plastic. Elegant but very rugged. to 1 GHz; Di splay: 9-digit LED 0.4 ";
Sabtronics doesn't believe in skimping Power Requirements: 4. 5 to 6.5
on the high quality construction that VDC (4 C-ceUs) or optional AC
brings excellent performance. But adapter; Dimensions : 8" wide X 6.5"
we're not about to charge a high price deep X 3" high (203 X 165 X 76 nun),
just because we could get it! 1.3 pounds (590 g) excluding battery.

Send in the coupon and order Making Performance Affordable
your new frequency counter now. b . ~

Credit card holders may call. sa tranlCs~
IN T E R N A T IO N A L INC~

,--------------------------------------------------~Satnrorucs International, tnc.. 5709 N, 50th Street , Tampa. FL 33610, (813) 623-2631. I
Please send me lhe fo llowing: I
_~Modei 8000[1 1 GHz F,equency Counle r(s). ASse mble d@$199 ,00 e aCh$ :

I
_~Model 86108 600 MHz F,eQuency Counle r(s) . ASSembled @5 149 ,OO each , ... , $ :

Shipping and hand ling , 5600 per unil ' . . ,..... . 5 :
10%de posilfo,C.O O.o,ders , ..... , ... ", , ", . . . . . 5 I
Flor ida -estoeote ecc 4% Sa les Tax " , . 5 I

I e ncl ose 0 c heck 0 money cruar (AllO WfWO 10 fh,e e weeks fo , pe , so na l checks 10 c le a , ) I
Charge , 0 Visa 0 Mas le r Charge :
Accoun t No. Exp Date _

I I
I Na me I
I
I Ad dress I
I I
I CIty Stale ZIP I
I 'U S . on ly. Ca nada $7.50: o ve rs eas ai ' ma il $25 ,00, I~ J
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SPECTRU/tf

---SCR1000VHF SCR4000UHF---
'JI 1I~"' 'JI/a-tet a- 74teta.4tit '1i?epea-te'l- el'l- .tite'

Sfl4tem - tJel 'JI/it~ t~e 7ltee4t

tJel 'JI/lt~ Sftee eelmm {

~ a''' '--u ;ti?..tu 7)""", 1__ 1.",,,,, ~W£,iiJ/ll
. 180 Dav Wdrr.lnt"' . /Iii. #

Call or wrne today and gel the delai/s ' Export Orders - Con tact our International Dept.
.....- 1055 W. Germantown Pk.,Dept. 56 ---------------



PCL300 40 WI.
Base Station

• Very allfacu"" wood'}' aon /lous '"9

• Bu' ll -on AC Powe' Supply
• Front Pa nel Sialus Ind,eal or lig hts

f 'AC PWR." , Transmit ," "RX BUSY")
• OpllOn,,1Rc.r Sca,,,,,ng FunChon A.a,lable

• FCC TYPE ACCEPTED-PARTS 21, 81, 90.

· "Super Rugged" Housing

Solid V. " Thk. Aircraft Aluminum !

. 6 Channels.
• 0.23 uV Rcvl. sens,
. 8 Pole Cryalal & 4 Pole C<'Iramlc

IF FUrs,

• Beautiful Audio-RX + TX,
• Provision lor CTCSS.
• Pa nel LEOs 10' MR, Xml; Busy
• Very Reasonable Pricel

PCL250 40 WI.
Mobile Unit

--COMMERCIAL MOBILE &----.
,~e...£ wBASE TRANSCEIIIER~ ..
''fI'\"' Spu eOffl-ffl- P~OHa1 .. It4 Lute

136·174 MHz 220.240MHz(e-. ",", &_ -'''-- )

7eatHU4

SPEC COMM REPEATER BOARDS {, SUB·ASSEMBLIES

Send 'or

Dara She.'s!

Control Board

TTC100 Touchtone

SCT410 XMTR. ASSY.

SCT110 Transmitter Assembly
• SCT1 1Q moun ted In ShIelded hOUSing
• Same as used on SCR 1000
• Completel y assmbld. wIF.T. caps. 50239 conn.

• 7.10 or 30 WI unIt

• 3dign ON,3d'gll OFF control of a SIngle repealer lune·
l ,on. Or, (opl lonal)2 !uncl,ons 12dlgl15ONIOFF eaCh)

e Can tle used 10 pu ll on a ,elay, !rlggef log 'c. erc
• TYPica lly used to- Rpll ONIOFF, HIILO Pw' ,

P L 0 ~'1I0 F F, Palch Inh ltl lliResel. e lC
• Slab le anI dOliSing deSign 5s L,m,l on aCCeSs
• For Add ' i Funcloon(sl -Add a " Pa,l,al He' Board

SCT110 VHF XmtrlExc iter Board
• 7 Or 10 Wt s Output 100' /. Dut ~ C~c le'

• in! ,n,te VSWR prool
• True FM lor e.c aud,o qua ll l~

e Designed specilicall y for coounuous rptr ser
vice
• Vefy low In " wh ' l e no,se
• Spuroous - 70 dB Ha,monlCS - 60 dB

• W,lh 0005% . ta l
• BA·IO 30 WI. Amp board & Heal Sln~. 3 Sec L,P

Fillef & ,e; PWf. sensor

CORP.

Fl.·6

Repeat• • Tone & Control Bdl .-For SCR100014000
& CTC100/I02SO only
TRA·' " Courl..y Tone Beeper" Board
e Puis cut a tone beep ap x. 1 sec. after RX sig,

droos-Ihus allowing time to r breakers

• aesets T,O. Timer atler "beep"

TMR·1 " Ke r<:hunke. Killer" or "TIme Oul Wern ing
Tone" ae,
• For One 01 above 2 func lions . J+Mk. . SCT410 UHF Transmitter Bd. or Assy.
• " Kerehunker Killer" provides adl. delay (0-10 ie"' .Similar to scr t to. to WIs. nom.

sec) to r mitial ,ptT, 8CC8SS. Aul o-Resel OIl end Oft!:-.: ...t:"
050. ; "Y""" • Avail. wi or wiD 05-18 S"P8'" High Steblllty C..,ste l

. T.O, Warn ing Tone provides alert ing " warble OscJOven.
lone" ap~. 10 SIl(:, betore " time out." • BA·40 3OW. min. UHF Amp. Bd, " Heal Sink.

Fl·6 RCVI. Front·End Preselector
. 8 Hi a ResonatOftl wllh Lo-Noin Transislor Amp 12M or

2OOMHz).
• Prowldes IremendOtl s ,ejecl ion 01 ·'Otll·ol ·band'"· signa ls

wlOtlt the usual loss! Can otten be used Instead 01 large.
expensiwe cawily hllers

• Exl'emllly help!ul OIl Slles wi lh many nearby VHF Iransmit·
ers 10 " l iIler·ouf' these 'out-ot-band' signals.

CTC100 Rptr. COR TlmerlConl.... Bd.
e Complete solid Slale oontrol for rptr. COR, " HaflQ"

Time<. "Time-out" rtrree, TX Shuldown/Reset, etc.
e lnc ludes Inputs & Outputs !or panel controls & lamps

PSM.1 Repeeter Power Supply Mod Kit
• For SCR.1000 or SCR-'4000

~ • Replaces Oarlinglon Pus n ._for improwed

1.\~~ reJi,bili/y
~ .lnCIUdea new overvoltaga " Crowbar" Shut·

down circutt.
e Complere kll , ..iasaembled PC board. $19.00

+ S2.50 SH.

ID250 CW ID & Audio Mixer Board
• Adluslabi, 10 Ion,. speed , level , limIng cycle
. 4 Input AF M..er " Locai M ie amp.
_ COR inpul" xmtr , hold e",euils.
. CMOS log IC: PROM memory- 2oo bl l s/channel,
• UP 10 4 dil fe,enl 10 channels'
• Many Ol her feal ures Faclory Prog rammed

TI,.sa .,. ProlesSion.1 "Comm.~;.J Grade" Unils-tHs;gnMl 10' flll'lIme Enwironma"ls t -: 30 10 +60 · Cj.

All equipment assembled I. tested. For 2M, 220 MHz & New 450 MHz!

RPCM Board

SCR450
BOARD

SCR450 UHF Receiver Bd. or Assy.
• Simolar 10SCR100,e xcept wllh 12 Pole IF FII •. & 8

Resonator Fron t End FIIL ' ~
• Drscnrrunatcr & Dev,ation Mt, . OulpulS e
• Torally N,.. AdY(lnced Des.gn! ~

SCR100 VHF Receiver Board
• W,de dynamIC 'ange ' Reduces o. e<load de

sense, and 1M
• $ens. 0,3 uVll2tJS SINAO typ
• $ei ·fid B 1> ... 65 KHz 110d B (" ... 30KHZ (8

Pole Crystal Fllf.) 10 Pole-Optional
• '5 Meter ' Oulpu l
• Exc. audio quali ty ! Fasl sque lCh! wlO.OOO5%

Crys ta l.

SCR100 Receiver Assembly
• SCA lOO moun l ed in shielded I>ousing
• Complele ly asmb;d wlF T caps, 50239 conn..

AF GAI N POT, etc.

• Used wlSCAP board 10 provide " Reve,se Patch"
and Land·L lne Conrrol 01Repealer

• Inc ludes land li ne "answe"ng" c "cw lry

SCAP Autopatch Board
• Provides all baalc autopalch funclions
e secure 3 Digit Accesa; 1 Au x On-Off l unct lon,

AUdio AGC; 8uill·in lime's; etc. Beaulltul Audio!
. 0/1 inhibi l bd . also aveuabte
• Wril e/ca ll for details lind a da ta sheet

COItlItfIJNICATIONS
Norristown, PA 19401 • (215) 631 -1710 - ~



The Doppler Systems DDF-3003
- a review of the latest in direction-finding

equipment from Doppler Systems

The Doppler Systems DDF-3003 radio direction-finder.

Paul Grupp KA 1LR

73 Magazine Sta ff

O ne rather unfortunate
by-produ ct of the

boom in repeater activity is
the large flock of wild

turkeys that has accom
panied it. For the uniniti
ated, a wild turkey is an un
civilized lout who mani
fests various and sundry
antisocial behaviors while
firmly clutching the PTl
switch on the microphone
of an FM transceiver. As an
avid FM operator, I have
developed a fairly well
tested hypothesis which I

call the wild-turkeys-per
square-mile factor.

In any given population
center, there will be a cer
tain number of wild turkeys
per square mile. The greater
the population density of a
specific geographical area,
the greater the number of
wild turkeys in that area . By
the same token, the wider
the coverage of a particular

repeater, the larger the
number of wild turkeys that
will be operating within its
coverage area.

Now, whatever the cov
erage of a particular repeat
er, it can only carry so much
traffic . A repeater with a
very small coverage area in
a location with a low popu
lation density will probably
be able to laugh off the fee
ble efforts of the .325 wild
turkeys within its coverage
area. The matter gets a bit
more serious as the
coverage of the repeater in
creases. A wide-area-cover
age repeater in a metropoli
tan area will have no more
hours in its operating day
than the rural repeater, yet
the flock of wild turkeys us
ing its time will be much
larger, causing a level of in
terference that often can
not be tolerated.

It is on this fertile ground
that sophisticated direc
tion-finding equipment has
begun to get a foothold in
the amateur market. At
some point, the operators
of a repeater grow tired of
the activities of the wild
turkey contingent, and they
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SUPERIOR
COMMERCIAL GRADE

2·METER FM TRANSCEIVER

INTRODUCTORY PRICE

$ 0
FREE TOUCH-TONE

PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
· e MHZ FREQ UENCY COVERAGE. INCLUDING CAP/ MARS BUILT IN: ee

ceive enc transmit 142,000 to 149,995 MHz in selectable eteceors or 10 kHz
COMPARE!

• SIZE: Unbel ievablal Dnty 6'110" by 2~" by 931'0". COMPARe
• MlCROCOMPUTEA CONTROL: All frequency control is carried out by a

microcomputer
• MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key IS

pressed, a bnet mue.caucoe mecetee coseve entry into the microcomputer,
COMPARE!

• PUSHSUTION FREOUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency IS selected by buttons on me front panel Of microphone.

• BC HANNEL MEMORY: Each memo/ychannei is repeoqrammabte anc stores
the frequency and offset Mem<lI'Y is backed up by a NtCAD battery when
power is rel'TlO\led

• INSTANT MEMORY 1 RECAlL: By pt'ess'ng a button on the rrncropocne or
Iront oanet. memory channell may be accessed immediately.

• MEMORY SCAN: Memory channels may be cont,nuously scanned 'or Qu ick
ceanco 0'a busy 01' vacant frequency,

• PROGRAMMABLE BAND SCAN: Any sectoo of the band maybescanned in
steps 01 5 Of 10kHz, Scan limlZs are eas,1y reprogrammed

• DISCRIMINATOR SCAN CONTROL IAZOEN EXCLUSIVE PATENn : The
scanner stops Dy sens,ng!he Channel cenfer, so Ihe unit always lands 00 the
correct frequency CCJt.APARe th,s w,1h other emts that c la,m to scan in 50kHz,-

• THREE SCAN MODES WITH AUTO RESUME: · Sampling" mode pauses at
busy chanl'lels. U'len resumes. · Busy mooe stops at a busy channel then
resumes shortly aner Il'equency cjears. •vecent" mode stoos at a vacant
channel and resumes wtlen sognal appears. If des,red, auto resume may be
Dfe'lleflted by presSIng one button COMPARE!

• REMOTABLE HEAD: The control head may be located as much as 15 feel
away from the ma,n uml US,"g tl'le oplionat coorecting cable CCl'MPARel
~,

• PL TONE OSCILLATOR BUILT IN: Frequency is ad justable to access PL
repeaters,

• MICROPHONE vOLUME/FREQ. CONTROL: Betti func tions may be
adjus ted from either the microphone or lront pane l

• NON·STANDARD OFFSETS: Three accessory offsets can be obtained IOf
CAP/ MARS or unusual reoeaiee sp lifs. CAP and Air Force MARS splits are
BUILT IN! COMPARE

• 25 WAnS OUTPUT: Also 5 watts low power to conserve banenes in portable

""• GREEN FREQUENCY DISPLAY: Frequency numerals are g'een LEOs for
superior visibl,ty

• RECEIVER OFFSET: A channel lock sw,fch encws monitoring o uee repeater
input frequency. COMPARE!

• SUPERIOR RECEIVER: SenS'ZlVIfy rs oener than 028 uV lor 2O-dB qu'etlng
ancfO,19 uV tor 12-dB SINAD. The squelch sensifivifyis superb. requ'ring less
than 01 uV to open. The reeerver audio cccues are designed lor mlll" mum
Iflleliig,bihfy an(llldehfy COMPARE!

• tLLUMINATED KEYBOARD: Keyboard backlighflflg allOWs il lO be seen al
nlghl

• TRUE FM, NOT PHASE MODULATION: Transmitted aooo qua lify is co
tllTlLled by the same high standard 01design and coostnctoo as IS lound in the
receiver. The mocrophone amplilier and compressionCltCu,tsolterinfelliglbillly
second 10 none

• OTH ER FEATURES: Dynamoc mlCJQPhone, bu'IHnspeaker.mobilemounfll'lg
bracket, elllernal femote speaker IoiiIck {head and tadQ and mud\ much more.
All cord s. plugs, fuses. mocrQPOooe hanger etc, induOed. Weight 6 ltls.

• ACCESSORtES: C5-ECK 15-fool remote cable .•. $39.95. C$--Ei R s-ame ac
power supply ... $59.95. C$-AS remote speaker ... $18.00. C$- TTK touch
rone- microphone k 'i (Wired and lesled) ... $39.95.

AMATEUR.WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

800-327·3102
8817 S.w. 129th Terrace. M lCim i. Florida 33176
Telephone (305) 233·3631 · Telex: 80-3356
HOURS: 9 ·5 Monday thru Friday
• U.S. D ISTRIBUTOR · DEALER INQU IRIES IN .... ITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



begin to cast about for
methods of silenc ing the
cretins. The FCC does what
it can, but a problem has to
ge t awfull y serious before
the Commiss ion can get its
ponderous machine into
motion . Enter the direction
finding com mittee.

For the DF committee to
do its job, it needs good di
rection-finding equipment,
and really good DFing
eq uipment has been neither
plentiful nor cheap. Some
of the best DFing units are
those that o perate o n the
Doppler prin ciple, but the
complexity and expense of
these devices has kept them
out of the reach of most re
peater groups.

Doppl e r Sys t e ms of
Phoenix, Arizona, is trying
to cha nge this situa tion.
The Doppler Syste ms DDF·
3003 is a rad io direction
finder that wo rks on the
Doppler prin cipl e using a
relatively compact antenna
a rray. It is designed to work
wit h a lmost any VHF FM re
ce iver and is suit able for
either mobil e of fixed oper
at ion. Doppler Systems has
been kind enough to pre
se nt co mple te engineering
data and construct ion info r
mation for thei r direction
finder in anot her articl e in
thi s issue. That article gives
you enough informat ion to
build a DFer o n your own,
o r Doppler Systems will se ll
you a complete un it, in kit
form or assem bled. This re
view will not repeat the ma
terial presented in the arti
cle, but instead will attempt
to give you an idea of what
the completed unit is capa
ble of and how well it
works.

Description

Doppler Systems offe rs
t heir DFing unit in three dif
fe rent configura tio ns. The
DDF-3OO1 is t he basic unit
and reads o ut the bearing of
a transmitter with an array
of sixteen LEDs spaced
22 1;2 degrees apart. Model
DDF-3OO2 adds a digital dis-
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play t hat gives a numeric
readout with one degree
resolution. The DDF-3OO3
includes all the features of
the other two model s and
adds a seria l AFSK interface
which can be used for re
mote readout, telemetry,
tape recording, etc. As this
is written, the price of the
3001 is $235 in kit form,
$335 assembled. The 3002 is
$295 kit, $470 assembled,
and the 3003 is $325 kit,
$470 assembled. For the tru
ly c a u t io u s ham who
doesn't rush into anything,
the assembly and operation
manual IS available for
$1 2.50.

For this review I obtained
a DDF-3OO3 and an antenna
built to the specifica tio ns
detailed in the manual. The
antenna can either be mast
mounted or mounted atop
a car - I opted for the mo
bile in stallation. New
Hampshire's mountains are
beautiful for everything but
direction-finding. Reflec
tions being so plentiful and
unpredictable, r thought I
would have better luck with
mobile DFing than with op
eration from a fixed loca
tion .

The Manual

The DDF-3003 1 tested
was supplied assembled, so
I really can't comment on
the assembly instructions
other than to say that they
appear to be welt thought
out and complete. The the
ory of operation, installa
tion, and troubleshooting
sections are some of the
best I've see n anywhere,
but the operation and use
se ction isn't too hot-in
fa ct, it IS almost nonex
istent! According to the
manufacturer, the DDF
3003 has seen a lot of ac
tion in competitive trans
mitter hunts. It would be
nice if the experien ce
gained in thi s activity could
be passed along to the cus
tomer. I'd like to see Dop
pler Systems add a sect ion
on how to interpret read
ings or at least suggest an-

other publication that of
fers general information on
DFing.

Installation and Use

Installation was fairly
simple, involving audio and
antenna connect ions to a
VHF receiver and a so urce
of 12 V dc . Four RC-174
cables from the antenna
atop the car a lso plug into
the back of the DDF-3003.
Audi o and power connect
through an Amphenol " D"
connector; antennas use
phone jacks and plugs.

Once everything IS in

stalled and connected, the
real fun begins. You fl at
landers have it easy! The
object of the game is to aim
the front of the DFer
equipped car directly at a
transmitter and have the
DFer read 0 degrees at the
sa me time. A multi-turn pot
inside the case gives a
so-degree range of adjust
ment. If proper ca libra tio n
is out of thi s range of ad
justment, you simply plug
the antennas into the DFer
in a different order. Calibra
tion isn't complicated, but
it can be annoying . It took
me severa l hours to get t he
thing aligned co rrect ly, be
cause of reflecti ons from
surro und ing mountains. I
would zero the display,
move the car ba ckwards or
forwards a few feet , and the
display would go totally
berserk . This unit can teach
you some good lessons
about multipatb!

1finally found a location
that was rel atively free of
reflections, and thereafter
things went smoothly. After
careful calibration, I drove
the car in a circle and the
display tracked perfectly,
always showing the loca
tion of the transmitter in
relation to the nose of my
car. Things were looking
up! I took a nice long drive
around the transmitter and
was soon reassured that the
DFer was indeed calibrated
correctly.Over the next few
days I spent a lot of time

taking bearings on several
different transmitters, and
it was quite an education.
The DDF-3OO3 is a t best on
ly a smart machine, a nd it
will occasionally display
the bearing of a reflection
of a signa l rather than the
signal itself . However, on ce
you get to know the little
beast, it will rarely fool you .
I found that when it was
tracking reflections, the dis
play would " box the com
pass," with the LEDs flick
mg around erratically.
When it was on to the real
thing, it would lock onto a
single head ing, occasional
ly flicking back and forth
between two 22 1;2 -degree
increments. O nly when 1at
tempted to track a very dis
tant transmitter while I was
deep in a va lley did r get in
correct readings that ap
peared to be co rrect.

Conclusions

The DDF-3003 will tell
you where a transmitter is,
but you somet imes have to
use a little common se nse
when interpre ting readings.
I didn't have another type
of unit to co mpare it with,
but it didn't seem to have
any serious shortcomings.
The accuracy was such that
a single unit installed in a
vehicle could be used to
track down a reasonably
long-winded wild turkey.
More units, handled proper
ly, will pinpoint the gobbler
far more qui ckly. A repeat
er group cou ld install a se t
of DDF-3OO3s to monitor
their repeater's coverage
area and use the se ria l
AFSK o utputs to feed the in
formation into a microcom
puter. Su ch a network
co uld accurately locate a
wild turkey in a very short
period of time. What you
do with him after you find
him is another story, but
thi s DFer will find him for
you!

For further information,
contact Doppler Systems,
111 E. Moon Va /Jey Drive,
Phoenix AZ 85022. Reader
Service number 479 . •
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BURST TONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

TOUCH·TONES:
697 1209
770 1338
852 1477
941 1833

,

TE·12PA

87.0XZ 85.4 YA 103.51A 127.33A 156.7 SA 192.87A
71.9XA 88.5 YB 107.21 B 131.838 162.25B 203.5 M1
7,uWA 91.5 ZZ 110.922 136.54Z 187.96Z
nOX8 94.8ZA 114.82A 141.34A 173.86A
79.7SP 97.4 ZB 118.8 2B 146.24 B 179.96B
82.5 YZ 100.01Z 123.0 3Z 151 .45Z 186.27Z

TEST-TONES:
600

1000
1500
2175
2805

TE·12PB

• Frequency accuracy, ::t .1 Hz maximum - 4Q·C to +85-C
• Frequenc ies to 250 Hz available o n specia l order.
• Continuous tone

• Frequency accuracy, ::t 1 Hz maximum - 40·C to + 8S-C
• Tone length approximately 300 ms. May be lengthened,

shortened or eliminated by changing value of resistor

426 West Taft Avenue, Orange. Californ ia 92667
(800) 854..Q547/Californ ia: (714) 998·3021

Stuck with a problem?
QurTE·12P Encoder might be just the solution to pull

you out of a sticky situation. Need a different CleSS
tone for each channel in a multi-channeJ Public Safety
System? How about customer access to multiple re
peater sites on the same channel? Or use It to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver
satile test equipment. Any of the cress tones may be
accessed w ith the TE·12PA, any of the audible frequen
cies with the TE-12PB. Just set a dip switch, no test
equipment is required. As usual, we're a stickler for
lday delivery with a full 1year warranty.

• Output level nat to within 1.5db over entire range selected.
• Immune to RF.
• Powered by 6-3Ovdc, unregulated at 8 rna.
• Low impedance, low distortion , adjustable s inewave o utput,

5v peek-to-peak.
• Instant start-up .



David Cunningham W7BEP
Doppler Systems
111 E. Moon Va lley DriVE.'
PhOE.'n i~ ,.,Z 85022

-
DF Breakthrough!
the "turkey" tracker we've all

been waiting for

A U.S. Patent is pending on the di rection·finding system described in this article. For further in forma tion, contact the author.

Photo A. Fully expanded version of the electronics available in kit form from Doppler
Systems.

Rad io direction-finding
(RDF) systems tend to

fall into two general cate
gories depending on
whether or not they use the
Doppler shift principle.
Most non-Doppler RDFs
employ directional anten
nas which produce peaks or
null s in the received signa l
amplitude as they are rotat
ed. Doppler-type systems,
on the other hand, detect
the phase modulation im
parted to the re ce ived
signal by trans lationa l mo
tion of the receiving anten
na. As a consequence of the
"capture effect" of the FM
receiver which detects the

phase modulation, Doppler
type systems generally are
less se nsit ive to site errors
than amplitude measu re
ment systems. The first
known RDF based on de
tecting the Doppler shift
was patented by H.T .
Budenbom and used a
motor driven antenna. Dop
pler RDFs today do not
mechanically ro tate an
antenna. but instead re ly on
seq ue nt ia l switching be
tween a se ries of antennas
placed in a circular array to
approximate t he continu
ous ly rotating single ele
ment.

In 1969, W7KWB and I

built one of the earliest
adaptations of this system
for amateur use. That sys
tem employed 16 switched
antennas housed in a
4-foot-diameter wooden
" hat box" and was used suc
ce ssfully in local trans
mitter hunts du ring 1970
1972 . The antenna itsel f
was heavy (115 pounds) and
the system required an ex
terna l osc illoscope for dis
play . DTL logic was used .
Other systems were subse
quent ly bui lt in the Phoen ix
area whic h operated o n
essentially the same bas is
but incorporated imp roved
mec han ica l const ruction

and utilized the more so
phisticated TTL and CMOS
integrated circuits then
becoming available.

A serious drawback to
these systems was the dras
tic loss in sen sitivity which
occurred du ring operation.
A second problem whic h
was equally vexing was the
appearance of mysterious
fa lse bearing vectors appar
ently due to off-channe l fre
quencies being shifted o nto
the received frequen cy by
something in the commuta
tion (electrical rotat ion)
process. Both of the above
prob lems would disappear
whenever the antenna com
mutat ion was halted , i.e.,
on-c hannel stations would
immed iately regain their
sig na l strength into the
rece iver and off-channel
carriers wou ld disappear.

Several techniques were
t ried unsuccessfully to
eliminate these problems.
Theorizing that the switc h
ing transients related to
turning on and off the
various antennas were
ca us ing receiver desen
sit ization and. in addition,
were modu lating off
cha nne l signa ls into the
receiver passband, several
methods were investigated
to smooth out the switching
transients. These included:

(1) overlapping the anten
na selection so that at least
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one antenna was a lways
connected to the receiver;

(2) ro und ing the antenna
switching waveforms and
using PIN diodes to create a
more gradual on/off transi
tion; and

(3) generating a complex
analog control waveform
matched to the gain charac
teristics of the PIN diodes
to further reduce switching
transients.

None of these solutions
produced espec ially note
worthy resu lts. In add ition,
it was fe lt that an antenna
array of the size being used
was impractical, espec ially
for mo bil e use. Redu cing
the number of elements
would hel p this problem,
but with discrete commuta
tion, the linearity of the sys
tem dete riorates as the
number of anten nas de
creases.

Photo B. Antenna mounted to a 1974 Blazer. The ground plane formed by the rad ials is par
ticularly useful with non-metallic roofs.

Fig. 1. Block diagram of the complete direction-finding system.
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cetver provides the audio
input to the Doppler signa l
processor via connection to
the external speaker o ut
put. Synchronous filte ri ng
removes t he normal voice
content leaving a si ne wave
having the sa me frequency
as was used to modu late
the antenna signa ls and a
phase angle eq ua l to the
bear ing angle . This sine
wave acts as a trigger to
latc h the ou tputs of count
ers fo r display of the bea r
ing in eithe r a circu lar LED
array andlo r a 3-digit deci
ma l d isplay. An optional
serial inte rface t ransmits
the bearing data displayed
by the unit o r receives ex
ternal bearing data as input
for the display.

recording the bearing data
on an ordinary audio tape
recorder, or connection to a
microprocessor. The li nking
of severa l remotely-l oca ted
direction fin de rs into a
common mic roprocessor
fo r automatic station tri
ang u lation and lo gg ing
should be stra ightforward.

A simp lif ied functiona l
block diagram of the com
plete system is shown in Fig.
1. The rf sum mer combines
the output of the four an
tennas in a manner which
phase-modulates the rf sig
nal to the receiver. As ex
plained on the next section,
the phase modulation con
tains the bearing informa
tion. A conventiona l FM re-

Depending on the appli
cation, three d ifferent o ut
puts are availab le. Fo r mo
bile appl ication, a circular
array of 16 light-em itting
d iodes (LEDs) prov ides a n
immed iate analog bea ring
re lative to the vehi cle's d i
rect io n. For more demand
ing mobile or fixed station
applications, a 3-digit pane l
display provides the bear
ing directly in degrees .
Finally, a serial interface is
available in a format suit
able for remote-display
(ut ili zing the same or simi
lar electronics for readout),

er. It is relatively broad
band and has been tested
over the frequency range of
135 to 165 MHz.

The solution which ulti
mately was discovered uses
only four antennas which
are located in a square pat
tern, the sides of which a re
typically 1/4 wave length
long. The received signal in-
duced into all four anten-
nas is contin uous ly mixed
. . . . .
In a precrsron sum ming cu-
cu it in suc h a ma nner that
the resu ltant rf voltage pro
du ced is very nearly ide nti
ca l to that whic h wou ld be
induced in a si ngle anten na
rotating at a uniform rate
arou nd the circle which in
sc ribes the square formed
by the four actual antennas.
Tests have demonstrated
that this system does not
possess the loss of gain or
off-channel susceptibility
problems of previous de
signs. Antenna size for VHF
applications is very com
pact. Electronic process ing
is relatively involved, but
considering the perfor
mance which is obtained, it
is justif ied for se rious direc
tion-finding applicat ions.
The syste m to be described
works with any FM receiver
to detect the Doppler-i n
duced phase modulatio n
and does not req uire any
mod ification of the receiv-
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at the problem is to consld
er the situation when t he
rotating antenna is at the
angle where it is directly ap
proaching the incoming sig
nal. The maximum rela tive
velocity causes an apparent
inc rease in the ca rrier fre
quency at th is point. Simi
la rly, when the antenna has
moved 180 degrees to the
point where it is trave ling
away from the transm itter,
the rel at ive velocity is a
minimum and the carrier
frequency appea rs to be
lower. This is the familia r
Doppler shift phenomenon,
but here the rotation of the
antenna produces a period
ic up/down shift, the phase
of wh ich is set by the bea r
ing angle between receiver
and transmitte r.

Fig. 3(a) shows Equation
(3) plotted against time fo r
an assumed bearing angle
of 45 degrees. Instead of
phys ically rotati ng a single
antenna, present-day Dop
p ler sys te ms discretely
switch between adjacent
antennas located in a circu
Jar array. To indicate graph
ically what so rt of wave
for ms are generated by d is
cretely com mutated anten
na arrays, the theoretical
aud io output for a system
of 16 and 8 anten nas is plot
ted in Figs. 3(b) and 3(c),
respective ly. The antenna,
of course, receives many
different signals in addition
to the channel of interest.
The phase modulation of
all of these signals by a
co mplex waveform such as
shown in Fig. 3(b) or 3(c)
may genera te a variety of
freque ncy co mpone nts
within the receiver pass
band. It is believed that
these spu rious frequencies
are responsible for the fa lse
bearing p roblems no ted
earlier.

The technique for elec
tronically producing the
phase modulation of Fig.
3(a) with four antennas will
now be described. Consider
the system of antennas A,
B, C, and D shown in Fig. 4
and assu me fo r the moment

antenna at the bearing +
shown. Then the voltage in
duced in the antenna can
be written as shown in
Equat ion (1), where A is the
rece ived amplitude in volts.
we is the carr ier frequency
in radians per second, t is
the time in seconds and is
selected to start with a zero
cross ing of ER at the o rigin,
and l4.I is the phase shift in
rad ians d ue to the anten na
being closer to o r fur ther
from the transmitter. If the
antenna is closer to the
sou rce, tp wou ld be posi
tive, indicating a phase
lead, etc. For the geometry
shown, see Equation (2).

Now suppose t he re
ceiving antenna is permit
ted to rota te with ve loci ty
wd in a circu lar path of
radi us RdA.. The n (J = Wdt
and the phase of the re
ceived signa l is as shown in
Equat ion (3).

Equation (3) indicates
that the rotating antenna
has caused the incoming
carrier to become phase
(and frequency) modulated .
The modulation frequency
is the same as t he rotation
frequency, Wd, so the fre
quency deviation which is
equa l to the rate of change
of the phase is as shown in
Equation (4) or Equation (5).

A standard FM rece iver
with de-emphasis will pro
duce an aud io output equa l
to the phase which is
modulating the received
signal (assuming the devia
tion is small compared to
the disc riminator full-sca le
ra nge). See Equation (6).

Thus the rece iver's aud io
o utput is a sinusoid having
a frequen cy equal to the
antenna commutatio n fre
quency, wd. and a phase
angle equal to the bearing
angle, +. The commutation
frequency shou ld be select
ed to be at the low end of
the receiver's audio pass
band to facilitate filtering
out the normal voice modu
lat ion of the rece ived sig
na l.

Another way of looking
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reference po sition. Assume
the incoming signal is locat
ed fa r (relat ive to the wave
length, A) from the receiving
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Fig. 3. Waveforms ilfustra ting the phase modulation im
parted to the received signal when the bearing angle is 45
degrees.

Fig. 2. Geometr y used to derive the signal received by a
rotating antenna.

Theory

Fig. 2 ill us trates a simple
ante nna located at distan ce
R1/.l and angle e from the
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Fig. 4. Top view o f a fou r-antenna array showing the interpo
lation of phase angle between opposite sides of the array.

Fig. 5. Theoretical gain variation forantenna "A" required to
produce an equivalent continuously rotating antenna
signal.

puted from that at A or D
and that at B or C by inter
polating along the Y direc
tion . Refe rring to the graph
to the le ft of the antenna in
Fig. 4 see Eq uat ion (9).

Eq uat ions (8) and (9) may
be combined to give a two
dim ensiona l inte rpola tion
of phase. From simila rity.
Equation (7) can then be
written as in Equation (10).

The mixing is not perfect
since rf voltages rather than
phase a ng les are bei ng
m ixed; the e rrors, however.
a re smal l. as disc ussed be
low. The gai n for a ntenna A
is given in Equation (11).
which is shown plotted in
Fig. 5 over o ne cycle of ro
tation in 8. Note that the
gain peaks. as would be ex
pected. at 45 degrees where
the imaginary antenna is
closest to antenna A. A sec
o nd sma ll gain inc rease
a lso occurs 180 degrees
from this lo cation. The
other antenna gai ns. KB. Kc.
a nd KD • ha ve identical
shapes to K". but are dis
placed 90 degrees in phase
(KB lags K" by 90°. etc.).

To evaluate the accuracy
of t he mixing given by (101.
the instantaneous ampli
tude a nd phase of ES was
computed fo r antennas of
different size with va rious
bearing angles. t . A typica l
resu lt is shown in Fig. 6 for
an antenna of d imension
2R ,IA.=1 /4 on each side. In

that the antennas a re not
coupled. i.e., the re is no
mutual impedance be
tween them. The signals
received by the fou r anten
nas can be summed e lec
tronica lly as shown in Equa
tion (7). where K". KB, Kc.
KD a re ga ins and E". EB. Ec.
ED are t he rf vo ltages
induced in the four anten
nas . We wish to find the
value of the four gains
which will create a voltage
Es equa l to that induced in
an antenna S loca ted on the
insc ribed ci rcle of rad ius
R,IA. at the angle Bshown in
Fig. 4.

If a n incoming signa l
were a rriving from the left
or right in Fig. 4. the phase
at A and B would be equal.
and the phase at C and D
would a lso be equal. As
long as the array is less than
112 wavelength on a side.
the phase at po int S may be
computed by interpolati ng
li nearl y between the phases
to the le ft and right as indi
cated in the plot directly
below the sketch of the
antenna array in Fig. 4. See
Equation (8).

For example. if S is mid
way between A and D, B =
0·, K, = 1/2, (1·K,) = 1/2,
and the ph ase is the simple
average of the p hases mea
su red at A and D. If we now
consider a signal originat
ing from the top in Fig. 4.
the phase at S can be com-

EQUATIONS

Equation (1): ER = A sin (wct + '¥)

EquaUon (2): '¥ = 2~R, cos (+ - 9)

Equation (3): lfl(t) = 21l.l.A, cos (+- Wdt)

Equation (4): woeetatton = 211R,Wd radtansrsecond
1

Equallon (8): Phase at S = If',, = If'C_ 0 + [(1 + sin 9) Rll.l.] (IV - IV )
~ ~ 2 R /.l. AorB CorD,

= KX""A orB + (1-Kx)""c or o
where Kx = (1 + sin (JjJ2

[
(1 + cos 9) R 11] clEquatlon(9): '¥s ='¥B or C + 2R,IA I I'VA or O- lf'Bor

Equation (5): tdevrancn = R,Wd Hz
1

Equation (6): Eaudio = KA2~Rl cos <+ -Wdl)

= KY'+'A or D + (1 - Ky) If'B or C
where Ky = (1 + cos 9)12

Equatlon(10): Es = KxKyEA + Kx(1 - Ky) EB + (1 - Kx)(1 - Ky) Ec
+ (1 - KxJ KyEo

equation (11): KA = KxKy = 1/4 (1 + sin 9) (1 + cos 9)
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Fig. 7. Use of impedance transformers to minimize the ef·
fee t o f mutual impedance coupl ing between array anten
nas.

Fig. 8. Rf summer circuit schema tic.

Fig. 6. Amplitude and phase modulation for an uncoupled
antenna array of size 1/4 wavelength and a bearing angle 01
o degrees. The dashed lines represent the ideal (co ntinu
ous/y rotating antenna) case.

ve loped across the ante nna
terminals . This is obvious ly
o bta ined by present ing a
high impedance load to the
antenna . An im ped a nce
match between line and
antenna is generally regard
ed as essential to proper
system operation, but that
is the case only for trans
mitting where the antenna
acting as the load deter
mines the line swr and maxi
mum power transfer occurs
when line and load a re
matched.

At this point. it might be
asked just how significant
amplitude modulation and
phase modulation di stor
tion are in thi s system. The
receiver provides limiting
which will remove most of
the AM, and the phase de
tector provides syn
chronous filtering which
will remove most of the har
monic distortion in the
phase modulation . Initially,
it was feared that any am
plitude modulation would
cause modulati on produc ts
from adjacent channel sig
nals to be fo rmed which
might appear on the se
lected channel and cause
inte rfe rence . Al so, distor
tion of the phase modula
tion cou ld lead to beari ng
errors at specific bear ing
angles. Ne ither of these
problems has been observed
in either the testing o r the
fie ld use of this system.
Therefore, wh ile a sol ution
is at hand, the need to
emp loy it has not been
evidenced and the design to
be di scussed in the re
ma inder of this a rt icle does
not incl ude im ped a nce
tra nsfo rmers. The subject

A detailed analysis has
been made which tak es into
account the ac tual cou
pling between elements
(m u t u al im p ed ance) . If
each antenna element is
term inated into a 5O-Ohm
load. the antenna currents
and hence the coupling be
tween elements are signif 
icant and the rf output vo lt
age to the rece iver is af
fected . For the 1/4-WdVe
length a rr ay, amplitude
modulation increases to
about 65% and the phase
modulation waveform be
co mes not iceably distorted.
The situation is cons ide r
ably better with sma lle r
antennas. For example, if
the array size is 1 /8
wavelength on a side, the
amplitude modulation is
on ly 19% and the phase
modulation is very nearly
sinuso ida l.

An alternate to redu cing
the array size is to increase
the effective load imped
ance across each antenna
element. This may be ac
complished using an imped
anc e s t e p-d o w n tran s
former a t the antenna and
a n impedan ce s t e p- u p
transformer at the rece iving
end of the transmiss ion line.
See Fig. 7. It shou ld be kept
in mind that in a receiving
application, the antenna is
acting as the so urce and the
receiver (or rf summer here)
is the load. We wish to min i
mize sta nd ing waves on the
transm ission line to prevent
rf p ickup other than from
the antenna . Therefore, the
line must be matched to the
rf summer. At the antenna,
we a re interested in having
the maximum voltage de-

'8~DC

degree s of bear ing . De
creasi ng the antenna size
improves the error cha rac
teristic ove r that shown in
Fig. 6, but antenna toler
ances become more critica l
and the magnitude of the
phase modulation (dev ia
tion) which must be de
tected decreases as given
by Equation (5).

The above results were
ba sed on an antenna array
in which the elements do
not interact with each
other -that is, a current
flowing in one antenna ele
ment does not induce a
voltage in one of the other
elements. This is generally
not the case for antennas
spaced at these distances.
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Fig. 6, the bea ring angle +is
o (signa l coming from top in
Fig. 4). The composite rf sig
nal contains some ampli
tude modula tio n (a bo u t
16% at twice the commuta
t ion frequency) in add ition
to the desired phase modu
lation . Note that the phase
modulation e rror relative to
an idea l (physica ll y rotat
ing) antenna is very sma ll
(l ess than 6% ).

At bearing angl es o f 22.5
and 45 .0 degrees, the ampli
tude modulation is lower
and the phase modulation
e rror is about the same
better than 6% . Antenna
symmet ry causes the ampli
tude and phase error char
acteri stic to repeat eve ry 45

36 73 Magazine · June. 1981



., -

•

co nverte r is used with a
CA3240 BI MOS operationa l
am pl ifier to minimize off
set and noise. The C04051
is an 6-cha nnel ana log de
mul tiplexer which d irects
the converter o utput into
one of the four d ua l-gate
MOSFETs. A sma ll RC filter
fo rmed by the f O kilohm re
sistors and 47o-pF capaci
to rs in the rf summer is suf
ficient to hold the demul ti
plexed co nt rol vo ltage be
twe en upd ates . NA ND
ga tes A and B are used to in
hi bit the demu ltipl exer ex
cept during that port ion of
the cycle when the D/A out
pu t is stable. They also pro
v ide t he synchroniz ing
pulse to the 74lS273 octa l
la tch.
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Fig. 10. Rf gain variat ion w ith control ga te vo ltage for four
t yp ical field-effect transistors. The curve is a seventh-order
polynomial fit to the measured data.

are modified by adding a 0,
1. 2. and 3 seq ue ntially to
eac h of t he PROM ad
dresses using a CD4008 full
adder . The resu lting ad
dress is hel d temporarily in
the a-b it 74 lS273 la tc h
whic h sy nc hro n izes the
otherwise skewed output of
the ripple counter.

Together. the two 74S287
PROMs provi de an 8-bit ad
dress by 8-bit output mem
o ry fo r the contro l wave
form . Each add ress corre
sponds to 360/256 or1.40625
degress of co mmutat io n,
while the outpu t is sca led
to cove r the ra nge - 2.5 to
+ 3.5 volts de whi ch pro
vides a resolut ion of 6.0/256
= 0.0234 vo lts/step. The
MC1408 d igital -ta-analog

Fig. 11. FET control vo l tage requ ired to produce the ampli
tude variation shown in Fig. 5.

Contro l Voltage
Waveform Generato r

Two inexpensive PROMs
are used to sto re the wave
form plotted in Fig. 11. The
PROM add res s is mult i
p lexed in multiples of 90
degrees commutation an
gie, and the PROM output.
a f te r conv e rs io n to a n
analog vo ltage, is demulti
plexed at the same time so
that the entire PROM mem
o ry is utilized to gene rate
each of the fo ur co ntrol
voltages. Fig. 12 shows the
sc hematic of the co ntrol
voltage waveform genera
tor.

The C0 4040 is a 12-stage
ripple-carry binary counter
that produces an 6-bit inc re
ment ing add re ss to the
PRO Ms. When driven at a
frequency of 1.228,8CXl Hz.
the PROM add ress will cy
cle at a rate of 300 Hz.
whic h is the commutat ion
frequency of the system. To
multip lex the PROM, t he
two most significant bits

(l ess than 6 d B) and could
easily be made up with a
prea mp lifier stage at the
output if desi red . The out
put vo ltage is the we ighted
sum of the four antenna
voltages with the we ight ing
determined by the trans
cond uctance of the HTs.
Si nce the transconductance
can be va ried by the second
gate control voltage. th is
pro vides the means fo r
e lect ro nical ly combi ning
the rf voltages.

Fig. 10 plots the measured
circuit gain (EoutlEirJ of four
randomly selected dev ices
togethe r with a 7th order
polynomial fi t to the data.
By combining the MOSFET
rf gain characteristic of Fig.
10 with the desired antenna
gain va ria tion given in Fig.
5, the control voltage wave
form for antenna A can be
found . This is plotted in Fig .
11. The contro l waveforms
for channe ls B, C. and Dare
ide n tic a l in shape , bu t
de layed by 90. 180. and 270
deg rees respect ively.

. ~.

c! f""U IlOU~{

Rf Summer

The circuit to be used for
antenna summing should
prov ide a low insert ion lo ss,
provide a stab le and elec
tronically-controlled gain
charac teris tic. have negligi
b le pha se-shift va ria t ion
with the control voltage, be
compatible with a 5(}.Q hm
unbalanced input, and lend
itself to opera t ing into a
50-Ohm unbalanced out
put.

PIN diodes and voltage
controlled FET resistor
dev ices were t ried and
eventual ly rejected for one
or more incompatibilities
w ith the above requ ire
ments. The du al-gate MO S
FET operat ing in a com
mon-source confi gu rat ion
was found to provide a n ex
cellent choice . Fig. 8 shows
the circui t configu ration.

The rf equ ivalent ci rcuit
is given in Fig. 9. Each
MOSHT acts as a current
source into a common out
put impeda nce. The si ngle.
tapped inductor is used to
cancel the combined out
put susceptance of the fou r
MOSHTs. Device input im
pedance is extreme ly high.
and the circuit is broad
banded by the use of rela
t ively low value resistors
for line impedance termina
tion at all inputs and the
output. Some gain is lost.
but it is qu ite acceptable

Fig. 9. Equiva lent circuit o f
the rf summer.

of antenna array opt im iza
t ion and coup li ng for th is
system is an a rea for much
additional experimentation
and develo pmen t.
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Fig_12. Circuit schematic of the control vo ltage waveform generator. Notes: Logic power is Vee = Vdd = + 5, Vee = - 6,
Vss = GND =WOp amp power is + 5 and -6 V de.

Audio Signal Processor

Fig. 13 shows the ci rcuit ry
used to extract the 3QO-Hz
Doppler modul ation fre
quency from the receiver's
audio output and generate
a logic signa l synchronized

to the phase of th is signal
fo r the display generator.
Threshold detectors are
also provided to give an
ove rloa d ind icati on to
assist in setting up the
audio gain of the c ircu it

and to blank the display
when no signal is present

Preamplifier A is ac cou
pled to the receiver and
contains a ga in ad justment
va riable over the range 0.2

to 10. Frequencies below
142 Hz are attenuated by
the input filter and frequen
c ie s above 664 Hz are
reduced by the feedback
compe nsat ion. Amplifier B
provides an additional ga in

~IO K
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.0 0 l l
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Fig. 13. .A.ud io signal processor circuit schematic. No tes: All op amps are 1/2 LM1458 except H, wh ich is 1/2 CA3240. Afl
diodes are 1N4148. Logic power is Vdd = +5, Vee = - 6, Vss = WOp amp power is +5 and - 6 V de.
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Select ion of t he system
clock freq uency and d ivid
e rs was made 50 as to pro
d uce com p ati b le bi nary
and BCD co unte r freq uen
cies . Ove r a comp lete com
mutation interval of 1/300
seco nd, the 4-bit binary in
put to register R will incre
ment through 2400/300 x 2
= 16 counts. Each of these
counts then corresponds to
1n 6th of a revolu tion on
the LE 0 ci rcula r dis play.
Over the same time inter
val, the clock input to the
BCD cou nte rs gene ra tes
108026.3736/300 = 360 .
0879 co unts , or approxi
mately one count per de
gree. Although the error is
very sma ll (less than 0.1
degree), it will accumulate
ra p id ly unless the BCD
counte r is periodically syn
c h ro n ize d back t o the
binary co unte r. The ci rcuit
consisting of flip-flop A and
t he su rround ing ga tes is
used to reset the three BCD
counters every com ple te
cycle (as def ined by the bi
nary co unte r) so that the
BCD a nd binary counts re
main synchronized .

".

p lace of Fig. 14. This ci rcuit
is designed fo r compatibil
ity with the optional se ria l
interface to be descri bed
below and uses a 4-bit data
bu s to transfer data be
tween temporary holding
registers and the di splay
latches. If the seria l inter
face is omitted, the two sig
na ls SEND a nd MS must be
tied to logic ground.

BCD counter latches H, I,
a nd J a re dri ven by a
108.026-Hz clock signal a nd
the ir contents a re la tched
into tr i-state la tches 0 , P,
and Q by the del ayed sync
pul se . Th e binary clock
count is simul taneousl y
st robed into latch R by the
same sync pulse . Since the
maximum co unt is (deci
mal) 359, the maximum
BCD co unt required for the
hu nd reds d igit is 3 (binary
0011). Since the two most
significant bits of this dig it
a re always ze ro, these bits
are used to transfer t he
overload (MS B) and the
disp lay enable (MSB-1) in
formation. A one-s ho t is
used to stabilize the ove r
load flag for sam pling.

.,

""" [>- --1

Fig. 14. Simp le LED d ispla y circuit schematic. Notes : All
LEDs are MIL32 R. Logic power is Vcc = Vdd = +5, Vss =
GNO = WNOR gates are 1/4 C0 4001. Inverters are 1/6
74C903.

".

Display

The ci rc uitry required for
a simple LE D display is
shown in Fig. 14. Two one
shot c irc uits are used to
co nve rt sq ua re wave sync
signa l S to a short positive
clock pulse wh ich is used to
latc h t he b in ar y cl o ck
count into the 74LS75 quad
la tc h. The first one-shot has
an ad justa ble de lay time to
permit ca librat io n of the
d isplay over a 9O-degree
bea ring angle. (Rota tion of
the fo ur antenna inputs is
used fo r greate r co rrection.)
The second o ne-shot gener
ates the 10-mi crosecond
latching pulse.

A 74154 decoder drives
the 16-LED ci rcu la r display
dire ctly. Two additional
LEOs are used to ind icate
aud io ove rload in the signa l
processing ci rc uit and the
power-on status.

.,

two stages, a nd a sma ll RC
filte r a t the ou tput prevents
extremely short sync pu lses
from being generated with
ze ro input.

Amplifier I generates an
overload signa l wh ich is
helpful in setting the aud io
gain of the system. Blanking
of the displ ay in the absence
of aud io input (when the re
ce ive r is sq ue lched) is ac
complished by the half
wave rectification of ampli
fier J and the co mparator
o pera tion of amp lifie r K. A
blank ing del ay of approxi
matel y 100 mill iseconds is
provided by the electrolytic
capacitor.

When bo th LED and
three-d igit decimal bear ing
readouts a re required , the
circuit of Fig. 15 is used in

of 10 and further filte ring
above 724 Hz.

Amplifiers C and G are
identical second-order low
pass filters tuned to a fr~

quency of 469 Hz with crit i
ca l damping. These fi lters
and the commutative filter
descr ibed below were d~

signed using the methods
given in "Get Notch Qs in
the Hundreds," by Mike
Kaufman, Electronic Design
16, Augus t 2, 1974, p p.
9&·101 .

The 8-sec tion commuta
tive filter, composed of
mul tiplexer 0 and fo ll ower
amplif ier E, prov ide s a
300-Hz bandpass sync hron
ized to the antenna wave
form frequency with a Q of
7540 RC where R is the
series input resistor and C is
the value of each of the
switc hed capac itors. In Fig.
13, R = 1 .2 megohms and C
= .047 uF, provid ing a Q of
425. Since the Q of this ci r
cuit de term ines the speed
of response of the system as
well as the selectivity, a
trade-off can be made in the
selection of resistor R. The
val ue shown provides a
good com prom ise, but indi
vidua l users may prefer a
so mewhat faster or slower
responding displ ay . Th e
o n e-s h o t form ed with
NAND gate L is used to in
hibit s wi tc h ing o f t he
multipl exer during transi
tion of its logic-select in
puts.

Ampl ifier F provides an
addi tiona l ga in o f 10 and
helps to a ttenua te harmo n
ics produced in the com
mutative filter above 796
Hz. Ac coupling is used to
attenuate frequencies be
low 169 Hz because the
commutative filter do es
pass de. Amplifier H is used
as a compara to r to produce
a sq ua re wave sync signa l
fo r t he display genera tor. A
CA3240 opera tional amplifi
er is used here instead of
the LM1458s used e lse
where for its very high slew
rate. Ac coupling is em
ployed to remove any d e
offsets from the previous
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At a rate of 2.34375 t imes
per seco nd (eac h 426.66 , ..
milli second), da ta is trans
ferred from tri-sta te reg is
ters O-R to la tching regis
ters $-V. Timing for the data
transfer is obta ined from
the 12-bit counter, F, a nd
t he sequence is as fo llows
fo r the case where a seria l
interface is no t used. At the
begi nni ng of each tra nsfe r
cycle (output of F a ll zeros),

the input to reg isters O-R is
disabled us ing the 0102
cont rol inpu ts. These inpu ts
rema in disabled during the
first quarter of t he transfer
cycle (106.66 . . . milli sec
o nds). Du ring t his same
qua rte r cycle, the 1-of-4
decoder, Y, places the tri
state o ut put of reg isters
Q-R seq uent ially o nto the
bus using their 0 0 0 2 con
trol inputs . The o rde r of

selection is Q (overload!
blanking/hundreds), P (tens),
o (units), and R (binary).
Each register is connected
to t he bus fo r 26.66 .. . mi l
liseconds. Whi le a tri-state
registe r is connected to the
bus, a correspo nd ing dis
play registe r (S-V) is strobed
by a short pul se genera ted
by one-shot K-L a nd steered
to the correct display regis
ter via a second 1-of-4 selec-

tor (Z). The data tra nsferred
to the d isplay registers is
he ld unt il the next update
(426.66 . . . m il liseconds
later). Consequently, the
d isplay appears stab le, but
is still reasonably respon
sive to changes in the bea r
in g data. Also, the data dis
played is consistent (i.e ., the
bina ry and BCD data d is
played are sampled simul
taneously even though they
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Fig. 15. Schematic o f the circu it used to provide circular LED display and a thr~digit decimal display. A data bus tech
nique is employed which is compatible with the optional serial interface. Notes: Connect 4-bit data bus *. All LEOs are
MIU2 R. Digital logic power is Vdd = Vcc = + 5, Vss = GND = WAll NOR gates are 1/4 C04001 . All inverters are 1/6
CD4069 excePt~ are 1/6 74C903. Schematic is drawn for operation with serial interface. For no serial interface, add
jumpers SEND toW MS toW
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proceeds as usual except
that the UART supp lie s the
data. The first data charac
ter is clocked into displ ay
register U at 13.333,
milli seconds following data
reception . Therefore , a
large skew can be tolerated
between local and remote
c loc ks without affecting
syste m operation.

In the local data display
mode, digital data at 300
baud from the UART se ria l
output is used to se lect
which of two clock frequen
cies, 9600 or 19200, is ap
plied to the 4-bit Johnson
counte r, E. The counter o ut
puts are applied through
summ ing resistors to invert
er F configured to work as
a n operational amplifier.
The weighting of the three
summ ing resistors is chosen
such that the filtered out
put of F approximates a
sine wave of frequency

,
)1

ec«
, .'

szs
">-r-~. f(-•• SPEAKER

00 .-1/

se nt every 426.66 . . . milli
seco nds. At 300 baud, it re
quires (5 + 1-1 /2),1300 sec
onds o r 21 .66 . .. millisec
onds to se nd each c ha rac
ter. Since data is taken from
the bus each 26 ,66 ...
milli seconds, thi s c rea tes a
gap of 5 milliseconds be
tween co nsec utive c ha rac
ters.

When display of remote
data is se lected, the timing
c ha nges somewhat. All of
the tri-state registers are
removed from the data bus
using their DOD1 control
inputs, and the UART tri
sta te received data output
is connected to the bus
(ROE = 0). When a first
c ha ra c te r has been re
ce ived (bit 5 = 0 and UART
data a vailable), a pulse is
generated at MS whi ch
resets 12-bit counte r F in
Fig. 15. Data transfer into
the di splay registers then

The universal asynchron
ou s receiver transmitter
(UART), A, is shown pro
grammed for five data bits,
no parity, and 1-1 /2 sto p bits
per character. The first four
data bits of each character
are simp ly the four data bus
bits transferred to the dis
play registers S-V in Fig. 15.
The fifth bit is used to signa l
the first c ha rac te r of the
four-character message; a
zero represents the first
character (overload/blank
ing/hundreds).

When locall y re ceived
data is to be displayed, the
UART operates in its trans
mit mode. The data transfer
across the data bus oper
ates exactly as explained
above, and the data bus is
st ro be d into the UART
transmit buffer whenever
any of the display regi sters
is clocked. Thus, a four
c ha racte r word of data is

Serial Interface

An optio na l se ria l inter
face is shown in Fig. 16
whi ch permits remote trans
mission or reception of the
displ ayed data using sta n
dard 300 baud audi o fre-
quenc y shift tones. Thi s
data rate and the FSK tones
used are compa t ib le with
data recording and play
back using an ine xpe nsive
tape recorder so that this
interfa ce may also be used
whene ver unattended ope r
a t ion is desired .

are transferred seq ue ntia l
ly}.

Registers Sand Tare
( D4511 BCD-tOo7-segment
latching drivers which drive
the units and tens displays
d irectly . Latch U is a hold
ing register which provides
the 2 bits of hundreds data
to the third C04511 driver
(W). The blanking informa
tion and overload data are
a lso available from outputs
C and 0 of latch U. Quad
latch V provides the binary
LED data to the 1·of-16
selec to r X.
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Fig. 16, Optional serial interface circuit schematic, Notes : NOR gates are 1/4 C04001, Inverters are 1/6 74C903. Digital/ogic
power;s Vee = Vdd = +5, Vss =CND =\9" Amplifier H power is + 13 switched (sw); ground isW
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Electronics Construction

If you wish to build the
electronics from scratch,
your best bet is to use wire
wrap sockets for all of the
DIP integrated circuits and
the discrete components
(resistors, diodes, and small
capacitors). Individual wire
wrap pins may be used for
the larger components such
as the electrolytic capaci
tors. All circuitry except the
rf summer may be con
structed on open perforated
board with 0.1 " spacing to
accept the wir e-wr a p
sockets . Be sure to bypass
the + 5 V dc using .047- or
.1-uF disc ceramic capacr
tors near each of the TTL
ICs and t he CD4511s .
Mount the 7805K regulator
on a good heat si nk. Be su re
to use 5% resistors and
ei ther my lar or dipped mica
capac itors for a ll of the
au dio fil te rin g and digital
one-shot c ircuits .

The rf summer ci rcuit
must be mounted in a
shielded enclosu re using
construction practices con
sistent with the frequenc ies
involved . Phono jacks work
well fo r the antenna and

mately - 8 V dc at the in
put to a 7906 reg ulator. The
-6 V de is used as the
negative analog supply
voltage.

Operational amplifier K
generates the +2.0 V dc
refere nce used for D/A con
version and threshold com
panson.

11105 _ ., .~. ••
'35"

,
0 '55 "

,
0

• ,
, ~r ~' • ~..

74lS197 is used to divide
the 9.8304-MHz clock fre
quency by 8 to gene rate
1.2288 MHz fo r the antenna
control waveform genera
tor and binary disp lay. Two
74lS193 counters are con
nected to divide the clock
frequency by 91 to generate
108026 Hz fo r the BCD dis
play. Cates F and C and the
74lS74 flip-flop are used to
load a count of 256-91 =
165 into the two 4-bit count
ers. If the BCD display is not
used, ICs 0 , E, and H may
be omitted.

A 7805K regulator pro
vides + 5 V de for the digi
tal logic, operational ampli
fiers , and the displays. The
7608 regula tor provides + 8
V de for the MOSFETs used
in the rf summer.

Negative voltage is gen
erated by a switching in
verter/voltage doubler cir
cuit that produces approxi-

.,

coupled through the RC ci r
cuit shown to the second
channel for sim ultaneous
reco rding . O n playback,
this audio is amplified by
the lM380 (amplifier H) to
drive a loudspeaker so that
bearing data can be easily
correlated with the re
ceived signa l.

Power Supply and Clock

The entire system is de
signed to operate from a
single unregulated supply
voltage between 11.5 and
14.5 V dc negative ground
for mobile operation. Total
input current is approxi
mately one Ampere with
the display enabled. Fig. 17
shows the power supply
and clock circuits .

Cates A and B are con
nected for linear operation
and form a crystal-con
trolled oscillator . The
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1200 Hz when the UART
output is "0" or 2400 Hz
when the UART outpu t is a
"1", Sine-wave distortion is
below 5% with thi s arrange
ment, and the FSK frequen
cies are as accurate as the
system clock (which is
crystal contro ll ed).

When the system is in the
remote data display mode,
FSK input is demodulated
in the XR2211 decoder, C .
The c o m po ne n t values
shown are optimized for
300-baud, 1200/2400-Hz op
eration using the procedure
given in EXAR's specifica
tion shee t for the XR2211 .

The audio c irc u it ry
shown at the top of Fig.16 is
included as a convenie nce
when using the system with
a two-channel tape record
er. FSK data can be placed
on one channel, and the
received audio out of pre
ampli fie r A in Fig. 13 can be

Fig. T7. Schematic of the power supply and clock circuitry. Notes: Power to LMT458 is +5 and -6 V dc. Logic power is
Vee = +5. GND =\17
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Fig. 18.
quired.

Construction detail of the long radial. Two are re-
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Fig. 19. Construction detail of the short radial. Four are re-
quired.

-~

machine screws
(24)-No. 6 fl at washers
(32)- No. 6 split-type lock
washers
(40)-6-32 hex nuts

(8)- No. 6 locking-type solder
lugs
(4)-8-32 x 1/2" round head
machine screws
(4)- No. 8 sp lit-type lock
washers
(4)-8-32 hex nuts
'(4)-114-20 x 2" eye bo lts
' (8)- 114-20 hex nuts

'(8) - 1/4" sp Iit -t Ype lac k
washers
'(4)-1/4-20 x 1-112" bolts
'(4)- 1/4" f lat washers
' (4)- 114-20 inser t suction

cups
' (4)- adjustab le straps with
gutter c lips
• ' (1) - 511 6 x 2" cen ter-to
center x 3" long U-bolt
• ' (2)- 5/16 sont-tvoe took
washers
"(2)-5/1 6 hex nuts

r-v

Aluminum Stock

(1)-6' x 1-1 /2" x 1·1/2" x
1/8" ang le
(2)-12' x 3/8" o.d. x .035"
wall tubing

Tellon
(1)-1' x 1-1'2" x 1/8" rec
tangular bar

Hardware
(16)-6-32 x 1/2" round head
mach ine screws
(16)-6-32 x 3/4" round head
machine screws
(4)-6-32 x 1" round head

are spaced 1/4 wave length
apa rt at 2 meters. Radial s
exte nd an addit iona l 1/4
wavel ength beyond the e le
ments, givi ng t he anten na
compact and st urdy cha r
acte ristics. All ma te ria l
should be available from
local supp liers. Alte rnative
ly, spec ific items may be
o rdered from Doppler Sys
tems.

Fig. 22. Center support detail. Only one is required.

Fig. 23. Side arm construction detail. Two are required.

1 ' ¥

,>to

f n ' --- -- ---- - - - - - ---
11M 'I" 3

1
M ''$;''-

#It I r" -<11' c $'. .+;.. .$'. • •, -# - ... ....•
• •

v,_ I-- ~ 10-
r 1-,- 1-,-

• 10-, Sto 10-- , ~l'-• • ,/2 - 1---. 112c, , ,
I TI'

10 . 11

1
"I

ORILL HOI.
'132
1 1t6~

'1t6~,n

especia lly important; how
ever, each of the four lines
must be of the same electri
ca l length . For this reason,
and to prevent excessive
signa l loss, t he a nte nna
shou ld not be located too
fa r from the e lectronics.

Element le ngth may be
inc reased to provide great
e r capture area and may be
e it her balanced o r unbal
anced using a ground plane
composed of rad ials. Me
chanical stab ility is impor
tant, however, especia lly in
a mo bile application.

A good basic design suit
able fo r eithe r fixed o r
mobil e use is given be low.
Elements a re app roximate
ly 1/4 wave length long and

------,,-------

Fig. 21 . Suction cup spacer.
Four o f these are required
for mounting the antenna on
a car roof.

Fig. 20. Vertical element dimensions. Four are required.

T"E"w,., .

rece iver connectors. Keep
all leads sho rt and arrange
the parts symmet rica lly.

A professional ly des igned
unit utilizing double-sided
printed wi ring boards with
plated-through holes and an
a t t ra c t ive enclosu re is
avai lable fro m Doppler Sys
tems in e ither kit fo rm or
fully assembled and tested .
Photo A shows the interio r
const ruction of the fu lly ex
panded ve rs ion of the sys
te m (digita l readout and
se rial interface).

Antenna Construction

The antenna a rray must
contai n fo ur identica l e le
ments located in the co r
ners of a square array hav
ing sides less than one-ha lf
wavelength. Ana lysis shows,
however, that the best pe r
form ance can be expected
with an array size between
1{1 6 and 5/16 wave leng th .
Each eleme nt must be ver
t icall y polar ized and non
dir ect ional in t he hori 
zontal plane . Antenna im
pedance and matc hing to
the transm ission li nes is not
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Fig. 24. Oril/ guide dimensions. Make this tool from stock
left over from the center support and side arms.
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Fig. 25. Teflo n insulator con
struction. Use the drill guide
and a block of wood when
drilling th is materia l.

Fig. 27. Vertical element installation on the antenna side arms.

Fig. 26. Assembly of center support and side arms.
mounting.

The U-bo lt is required only for mast

cut to the same length.
Assemble the two arms

to the support bracket us
ing the 8-32 hardware as
shown in Fig. 26. Use a
square to align the arms
perpendicular to the sup
port before tightening the
screws.

At each end of the two
arms, assemble a vertical
element using the 6-32
hardware and teflon insu
lator as shown in Fig. 27.
Check that the element is
perpendicular to the arm
and that the element
mounting hardware does
not touch the aluminum
arm. Tighten the screws suf
ficiently to compress the
lockwashers, but do not
overtighten so as to crush
the tubing or the teflon
insulator. Connect the coax
cable and tie it as shown as
a strain relief.

Attach the short and long
radials to the ends of each
arm using the 6-32 hard
ware shown in Fig.28. If the
antenna will be used on a
car, also mount the suction
cups and eye bolts as
shown. Align the "eyes" so
that they face outward
from the suction cups.
Photo B shows a typical in
stallation.

pieces 1-1 /2 " long as shown
in Fig. 25. Clamp the four
teflon pieces together be
tween a piece of wood and
the end of the drill guide.
Drill the six 5/32"-diameter
holes through all four
pieces .

Prepare four lengths of
coax cable by soldering No.
6 solder lugs to both the in
ner conductor and the
shield at one end, and a
phone plug at the other. Be
sure that the four pieces are

RG-'T4 /V COAX

piece 57" long, two pieces
20-1 /4" long, and two pieces
19" long. If you are making
the antenna for mobile
mounting, cut four addi
tional pieces 11/16" long
from the remaining short
length of tubing. File all
ends smoot h after cutting.

Mark and drill all of the
holes shown in Figs. 18
through 24. Use a counter
sink to deburr all of the
holes aft e r drilling.

Cut the teflon into four

Electrical
RG·1741U coax cable (length
depends on installation)
(4)- phono plug s (shie lded
type)
"Required for mobile mount
ing.
"Required for mast mount
ing.

Cut two pieces 20-1 /2"
long and one piece 18-5/8"
long from the aluminum
angle. Save the rem aining
short length for use as a
drill template with the
teflon. Be sure to file al l
ends smooth after cutting,

From each of the 12-foot
pieces of tubing, cut one
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Fig. 29. Antenna top view showing marking of phono plugs
requ ired for proper calibrat ion.H E BOLT
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Fig. 28. Radia l element assembly. The eye bolt and suction
cups are required only for car mounting.

Fig. 30. Basic system connection to antenna, power source,
and FM receiver. If a transceiver is used, be sure to disable
the transmitter to prevent inadvertent transmission into the
RDF electronics.
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The direction-finder bear
ing control should then be
adjusted so that the correct
bearing is displayed for a
known transmitted signal.
Do not use a nearby handie
talkie for this calibration as
local reflections are sure to
result in an error. A repeater
station which is within the
l ine of sight of the antenna
makes the best calibration
source. Changing channel s
will have very little effect
on system cal ib rat ion, so
any convenient stat ion
within the band may be
used. The display shou ld be

DIRECTI ON
FINOER
El ECTRONICS

12VDC POwER
SUPPLY

' [7 n I I
I I : I I : rl'I I I I I I I

iii I I I I:
I I I I I i I L_~~.~I I I I L
I I I I I I --
I I I I I II I " I L 8
" ', ,1..:_ C:I I I .! I l L ~ ~

, , '"
I L t:;1..:=____________ ~

Allow the receiver and di
rection find er to warm up
before making final calibra
tion adjustments, however.

After setting the re
ceiver's volume contro l, the
directi on-finder gain adjust
ment is made. Increase the
gain until the overload LE D
flashes on voice peaks. (If
this adjustment is very low,
the display will remain
blanked.) Setting is not criti
cal, but the overload LED
should blink with a duty cy
cl e between about 10 and
50 percent during normal
speech.

indicated in Figs. 31 and 32.
Bearing data and receiver
aud io may be recorded si
multaneously as show n in
Fig. 31. Virtually any audio
tape recorder is adequate
for this application becau se
of the low baud rate and
wide FSK shif t used for
serial data transmission. A
stereo system is recom
mended so that the normal
receiver audio (vo ice) infor
mation may be recorded
with the bearing data.

Two systems may be con
nected as show n in Fig. 32
for remote data display. A
sw itch could be installed at
the cent ral site to enable a
single mon itor point to
display t he bearing data
received at two or more
remote sites for triangula
ti on. The possibilities for
more complex system inter
connects using digital pro
cessing for automatic trian
gu lat ion and logging are ex
cit ing.

Cali brat ion adjustments
are very simp le and shou ld
not be required after initial
setup unless the antenna
orientation is changed or a
different receiver is used.

System interconnecti on
without the serial interface
is particularly simple as in
dicated in Fig. 30. Whi le the
external speake r co nnec
tion can be used , you will
probably find a more con
venient connec t ion to be
the high and low ends of the
receiver's volume cont ro l.
Thi s will enable the listen
ing level of the receiver to
be adjusted without affect
ing the audio input level to
the direction finder.

The serial interface can
be used in several w ays as

Mark the ph one jack
ends of the coax cable " A",
" B" -c- and "0" acco rd-, ,
ing to Fig. 29. Mark antenna
"An also for ease in aligning
the system later.

Installation and Adjustment

Primary power require
ments for the electronics is
11 .5 to 13.5 V de negati ve
ground at 1 Ampere maxi
mum. Ordinary 12-V de
automo b ile battery power
may be used. or, for fixed
operation, an inexpensive
12.6-V de power supply
may be used, such as Radi o
Shack Model 22-127.

73 Magazine. June, 1981 45



.IR,AC 0.... OUT. UT
~. ,"""'

SER" L .,.,TO ' ~PUl

e~ " OUn Ul
O, .ECT'O N S TE. EO
n NO" " EM01I ""0 '0 ""' U.E

eM • 'NP UT .ECOROE.

.EMOTE "UC'O ' .
eM • OUT.Ul

. .... E.

Fig. 31. Serial interface connection for tape recording and
playback.
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Fig. 32. Use of serial in terface for remote display of bearing
data .

calibrated to d isp lay bea r
ing relative to magnetic
North in a f ixed stat ion set
up and should correspond
to stra ight ahead in a
mobi le application . The
cal ibration range of the
bearing control is approxi
mately 90 degrees. If the
system needs fu rther cor
rection, either rotate the an
tenna physica l ly or switch
the antenna inputs to the
electronics. Be sure not to
reverse the order of anten
na rotation, however, The
acceptable combinations
for inputs A, B, C, and Dare:
Ant. A, Ant. B, Ant. C, Ant.

D; or Ant. D, Ant. A, Ant. B,
Ant. C; or Ant. C, Ant. D,
Ant. A, Ant. B; or Ant. B,
Ant. C, Ant . 0 , Ant. A. See
Fig. 8 for definition of an
tenna inputs to rf summer
and Fig. 29 for the def in i
tion of antenna eleme nts.

If the seria l in terf ace op
tion is to be used, the
receive frequency adjust
ment can be made by re
co rding a few minutes of
data, t hen p layi ng it back in
the Remote Display Mode
while making this adjust
ment. Note the control set
t ings where invalid data oc-

cu r, t hen set the control
midway between these set
tings. If va lid data is re
ce ived up to one of the
ends of the cont rol adjust
ment, use t he end point as
the inva lid da ta point. The
setting of t his contro l is not
very critica l.

Accu racy tests have been
performed using fixed-sig
nal sources and a f ixed-re
ceiving site to eliminate
changing ref lect ion paths.
The antenna was rotated on
a ca librated turnst i le and
errors measured between
the t rue bearing and the
displayed bear ing. These

were generall y we l l with in 5
degrees except when the
transmitted audio was un
usua lly l o u d o r deep
voiced . Even in those cases,
better bearing data could
be obtai ned by mental ly
averag ing the d isplayed
data.

Field testing has occured
over t he past year using the
system competitively in lo
ca l transmitter hunting. The
success record achieved to
date has been very impres
sive cons ideri ng the high ex
pertise in t ransmitter hunt
ing w hich exists in the
Phoenix area.•
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see you nex t monlh!

DONS CO RNER
Be st new buy in HF AC Transcei vers-Kenwood TS83O$.

Reports are great , fa ilures low, deliveries steady.
Best used buy- Co tl ins KWM 2. Excellen t backu p rig or

prima ry station at c heap p rices If yo u look hard. Suggestion;
buy Ro und Emblem if possible, they were built in the 70's.

Try the new Mini RG -8 from Be ld e n or other quality
b rands. Good for a KW to 3OMHZ. RG -59 o u ter di ameter.
Flexible and dearer tha n RG-8. 95'X. b raid, foam , easy to put
connectors on.

Be sure to try Coax-Seal. New product on market for
w rap ping coa x connectors. Works g reat o n air leaks on m y
truck !

New ite ms/ id e as. Watch for radios w ith more features at
cheaper price s to co m e alon g. Example; T58205 replaced by
T58305 which is a better se t.

O ne notable ex ception , the Ro ckwell KWM 380, the
quality is there re gdrd le ss o f p rice.

Come see you r farorile m ,mul.lcturerfde aler in H ouston,
August 2-4. 1981.
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Eric Shalkhau5er W9C1
527 Spring Creek Road
Wa5hjngton IL 61571

The History of Ham Radio
-part xv

Reprinted from QCC News, 8 publication of the Chicago Area Chapter of the a CWA.

Table 1.1926 frequency allocations.

cided upo n by the Fo urth
Nat ional Radio Confe rence.
(See Table 1.)

Mounting Listener
Resentment

The li sten ing audiences

Broadcaste rs ha d 95
ava ilable freq uencies with
ten-kc separation, wit h six
re se rved excl usive ly fo r
Canada.

Licenses and freq uency
assig n ments for radio
broadcasting, as well as a ll
other associated regul a
t ion, still rested with the
Department of Commerce,
with Secretary Hoover in
charge. As more confl icts
arose, the Department's au
thority was se rious ly ques
tioned. Several broadcast
e rs, notably WIAZ in Chi
cago, chal lenged the lega l
ity of t he regulations pe r
taining to "time on the air"
ass ignments. They asserted
t hat The Freedom of the Air
gave everyone the right to
choose .. . where and when
he operated ... that the peo
ple of the country were the
ones who had The Freedom
of the Air. In consequence,
the div ision of t ime among

opment . so they oscillated
a nd prod uced spurio us
signals . By 8 pm every
night, when t he squea lers
and howlers started, the
time fo r receiver shutoffs
had arrived. Enjoyment of
radio listening began to
wane.

ge nera lly agreed th at there
we re too many high-pow
ered broadcast stations op
erat ing in the lower wave
ba nds with too little infor
mati on a nd ente rtainment
of hi gh-class va lue. In addi
t ion, the problem of regen
erative whist les from neigh
boring radio sets was a bug
aboo. The rece ive rs on the
ma rket in 1926 lacked good
des ign and circu itry deve l-

Service

CW, ICW, phone, aircraft
Broadcast
Amateur phone, CW, ICW
Aircraft, polnt-to-polnt, mobile relay
Amateur, army mobile, navy
vessels wi th aircraft
Public toll, mobile, point-to-point,
relay
Amateur, army mobile
Polnt .to-polnt, relay
Amateur
Public toll, mobile, government,
point-ta-point, experimental
Amateur
Experimental
Amateur

42.8·75

37.5-42.8
21.4-37.5
18.7·21 .4
5.35-18.7

Meters

545-600
200-545
150·200

85.7-105
75-85.7

4.69·5.35
.7496-4.69
.74770.7496

7,000-8,000
8,000-14,000

14,000-16,000
16,000-56,000

Kilocyc les

500·550
550·1 ,500

1,500·2,000
2,000-3,500
3,500-4,000

56,000-64,000
64,000-400,000

400,000-401,000

There had been no chang
es in radio legisl at io n in

fourteen years, and by 1926
there were ove r 700 appli
cat ions on file with the De
pa rtment of Commerce for
rad io broad cast station li
censes and about 16,000 l i~

censed rad io amate urs op
erating in the United States.
Of specia l interest to all
was the a llocation of fre
q uen cies above 2000 kc de-

4,000·7,000
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lheHD-73
R Dr

byAlliance
A precision instrument

built to last.
The HD-73 combi nes Dual-Speed rotat ion

and a single 5-position swi tch wi th the c lear
v isibili ty of a backlit D'Arsonval meter. So

you get prec ise control for fast and fine tuning.
And the advanced technology of HD-73

is backed by quality construction. Heavy
duty aluminum casings and hardened steel

drive gears. Lifetime factory lubrication that
withstands ·20°F. to

120°F. temperatures.
The superior design

of the HD-73 mast
support bracket. with

optional no-slip positive
drive. assures perfect

in-tower centeri ng with
no special tools.

Automatic braking
min imizes inertia

stress.
Easy to install. a
pleasure to use.
The HD·73 is on

your wavelength.
Write for perform-

ance details
today.

r----------------,I I want to tune in on HD·73. I
I 0 Send complete details I
I 0 Give me Ihe name of my nearest dealer. I
I NAME I
I I
I ADDRESS I
I CITY STATE ZIP I

I
I ~ The Alliance Manufacturing Company. Inc.. II

• Alliance , Ohio 44601 ".
0' ... •

~--~-------------,

HAl. 2JOt -.. db _ ~'w .. . _ , 1\ll)~ .._ _ . , ....

, ..... 2XIl _ n ,...... __ I$.~ 2:Joo _ ~ • • tor..
.... ""'" _ _ .. ZlIDO _ ... . . COIOWOll ...- ' Nl .,. __ . ...
__ 00b ""- ... _ o.rr. _ ..... • ....cu' • • doOCMI __
1'*""'1' lot .. <II .... _ $110 • • .
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'''ff: 11-PilGE ....._ Wfnl UCH ~rr

FREQUENCY COUNTERS

SUMMER SPECIALS

COMrun InSI CONSISTING OF eVEI'lY ESSENTIAL PART NEEOEO TO
MAKE YCU R COUNTER COMPLETE HAL ·IOCIA 10lGIl COUNTER WITH FRE·
QUENCY RANGE OF ZERO TO 600 MHz FEATURES TWO INPUTS. ONE FOR
lOW FREQUEN CY ""NO ONE FOR HIGH FREQUENCY, AUTOM" TIC 1 £RO
SUPPRESSIO N TIME 8 ,," 5 £ IS 1 0 SEC OR 1 SEC G.... TE WITH OPTIONAL ' 0
SEC GATE ... V.... IL\8lE ACCUR.... CY ~ 00 101•. UTILIZES l O-IIIMl CRys r .lL ~...
COII PLETE KIT. . . . . . . . . . . . . . . . . . . . . . . . . • • .. . . . • • . . . . . . . . . . . . . . . . . . . _. 1 121
MAl·lOO" 1 DIGIT COUNTE R WITH fRE QUENCY RANGE O F ZERO TO ](J()
1,1"" FEATURES TWO INPUTS ONE FOR lOW FREQUE NCY 0 ONE FOR
HIGH FREOUE NCY ...UTO... ...TlC lEROSUPPflESSIO", TI"'E e SE IS 1 OSEC
OR 1 SEC GA.TE WIl.. OPTIO"' L 10 SEC G...TE ....V... IL.... eu .... CCUR....CY
% 001 .... UTILIZES 10. ... 1'1 1 CRYST L ~ PPtol

CO" " LETE KIT. . . . . . . . . . . . . . • . . . . . . . . ...• . _ _ __' 101
HAl·~OA 8-01(>1T COU"'TE R WITH ~REQUENCY R NGE OF lE FIO TO·!IO
" HI OR BETTER ...UTO... .... TlC OEC' ......L POI"'T. ZEFIO SUPP'fllESSION UPON
OE "' ''NO FE"TURES TWO INPUTS O"'E FOR LOW FREQUEN CT I"'PUT. "''''0
O"' E 0 '" P"' '''EL ~OR USE WITH ""'V U'lTERN"'LL V "'OUNTEO H"URONU.
PflE SC"'LER FOR WHICH PAQVISIONS H"'VE "'LRE"'OT BEEN ......OE 10
SEC "NO I SEC TI"'E GU ES " CCuR"'CT % 001.... UTILIZES ' 0 "'1'11
CRVST.\ L 5 P9...
CO" " LETE KIT, . . . 1101

PlI.SCAlIa Ins
HAL l OO ral ... . • .. • • . • • • • .. •.... ... . • .. • • • • • ••... . . . $14.95

(P,@,,,,, ,led Gl01)O,,,,, a nd a llcompone nlSl
HAL )00 Alral....• . • • • • . ..• ....... . ... . •• , •••• . . . . • $24.95

ISa me as eecve .. ,n, p'eampi
HAL 600 ral.... .. . . . . . . . . .. . .. ... .. . . . . . . • . . . • • •.... $29.95

IP'@-d"lIf1d G ' 0 boa'd a nd. a ll com pon@nlSl
HAL 600 Alral...•. . . .. •. •...... ... ... •• •• •. • . •..• .• . $39 95

«Same as allO.e !Ju1" ,'n ~"ump i .

TOUCH TONf DfCODfl KIT
HIGHL V ST...e LE DECOOER IUT COfr,IESWIT.. 2 SIDEO , pt...TEO THRU "''''0
SOl..OER ~ LOWEO G-IO PC eco o. 1 561 s. 2 1~, "NO " LL ELECTROH IC
CO"'PQNENTS 8O...RD ""E"'SURES ] '1, • $ '1 , I"'CHES H"'S ' 2 LINES OUT
OI'iLY $1'.'$

DELUXE U eU TTON TOUCH TONE EN CODER KIT ,,111<, ,"9 I,... "",.. IC"" 72Qlj
c n,p PYo• .oe-s llOln VISU"'l "'NO "'UOIO ,ndoC a llon , ' Comes ...,1'1 ' I ' 0" " 1" 0
lone anod" «1 a ,um,n" m ca Oo...1 ""ea , ,,' e s 0'''' 2 3< a • 3]1a Comp'e l@.. ' ln
Touc.. Tone pa" boa'd c.,sla l CI'I,P anO a ll .-.ssar, com-.-.lS 10 I,n.,,,
11'1. k'T
PII ICED " T, _. . . . . . . . . . . , .•............ n, r..
~or '''''Ie .."" sn ' 0 mo"n, ' h. encoder ,n a "anO I'I.ld un ' l, Ihe PC board
mea,,,,. , Onl y !lo 16'" • I ]l a ' Tn" pa " 'a l . ,1 .. ,In PC l)Oa ' d c ' y" a l, CI'I.P a nd
com pane n lS
PRICEO T_ _. _ . _" a ' 5

...<tuu n l _ MtMOl:' (lf11()N lIT TI·llS " CCUKEYE R "'E"'ORV KIT PRO
VICES A SI", PlE, l OW COST "'ETHOD QF ADOIN G ...E...ORY CAPABILITY
TO THE WBaVV~ ACCUK EYER WHILE DES'GNED FOR OIRECT ATTACH
"'ENT TO THE "BOVE ACCUKEYER. I! CAN ALSO BE ....TT...CHED TO ANY
STANOARD ACCUKEYER BOARD WITH LITTLE OIFFICUl TY 'I'.IS

...(tM n l ' Il lTl TH'S ACCUKEYER IS A REVISED VERSIO N OF THE VERY
POPULAR W8<! VVF " CCUKE YER OR!GIN Al l Y DESCRIBED BV JA"'ES GAR
REn , ' N OST "'AGAZINE AND THE 1915 RADIO ... ......TEURS H"'N0 8OOK

'''.• $
...ttUKU II_ Ml /IIIoer 0f"TJ()frI KIl _ TOGETHER ONL Y $11 .00

6-DIGIT CLOCK • 12/24 HOUI
CO"'PlETE KIT CONSISTING OF 2 PC Gla PflE ,DAILLEO PC eo...RDS I
CLOCK O'l IP. 6 FNO m RE"'OOUTS, 13 TR...NSISTORS, a C"'PS. 9
RE SIS TORS . S mooes 3 PUSH B UTT ON SW I TC H eS . POWE R
TAA NSFQAMER "'ND INSTRUCTION S
OON T Be FOOLEO BY P...RTI"' l KITS WHERE YOU HAVE TO BUY
EVERvTHI "'G EXTR...
rtKllI ...' •••• .• ..••• •••• ••• • •••.... . . . . ••• • •• • • • • • • •. • . •.... ... . III . ' ~

u oc. c ...w. .....' Iab...nd .. ,II " , an, one 01 Ihe a llO>1I ClOCks Reg.. la .
PY ,ce S6 SO_CWyU.M_......... _ . ....

!oIx·lIIlOn L..... UOCK K" lor 1'Iome. c . moe<. RV. or "eld -d.y ..se Opet .T.'
On ' 2"01' e or DC. • nd nas ," O..n 60·1'11 10m. bas. on Ihe Doa,d Compl."
..,In . 11 e l"';lIon'c co mpo n. n t, and t..o-p,,,.;e, PII 'd"lIed PC boa ,dS Boa' d
SOl. a" • ] " Com pleTe .. ot~ $pe. ~ e' . nd s..," I'Ies II o pe , . led on DC. t".,e '.
no t",ng mo,e 10 b"1 '
"1(111"" •• . . . • . . . . . ... . .. . ... . . . . . . . . . . . •• • •. .• •. . •••.•• . . . . . • • •• '16.'$
T..el>1l'WlI1 ....e Ii...., cord lor tho... ..-no " '51'1 to oper.te 'he c lock I rom 11o.. 01T
...C n .'s

$l11" "'NO INFOIll.." TION
DAOeRS O VER $2000 WILL BE SHIPPED PQSTP... ID EXCEPT ON ITEMS
Wt1(RE ...QOITION"'l O'lMIGES ...RE REQUESTED 0I'i ORDERS LESS TH"'N
S20oo Pl( "'Se INCLUDE ...QOITIO...... l $ 1.50 FQA H...NOLING "'NO .......llING
CH ARGES SE...D S...se FOR FRU FLYER • :E:

-:~. HAL-TRONIX ~ "
• • P O , B O X 1101

SOUTHGATE. MICH _ct! 195
.o. <'_ -

~HAl" HMOlO C NOWlAND P HON E (3 13) 285- 1182

WU XH
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t he powerfu l stations,
known as Class 8 stations,
was challenged and legal
action resulted.

The New Radio Bills

The radio legislative situ
ation in Congress brought
about important stipula
tions through the enact
ment of two long-overdue
bills. The House's White
Bill. H.R. 9971 , one of many
previously co nside red by
committee. was finally
voted on favorably March
15. 1926, placing the con
trol of radio in the Depart
ment of Commerce. In the
Senate, the Dill Bill, 5.4027
(Fig. 1), introduced April 19,
1926, provided for an inde
pendent regulatory com
mission . These two bills
went to a joint co mpromise
conference committee. but
were not acted upon until
the 70th Session . The new
law emerged in fina l form
February 23, 1927, after be
ing signed by President Ca l-

vin Coo li d ge a nd des ig
nated The Radio Act of
1927.

Henceforth, ava ilable li
censes were granted to li
cense-seekers on request on
the basis of priority of de
mand. The new Rad io Act
prov ided for dividi ng the
United States into five radio
zones to facil itate parcel
ing out avai lab le rad io
channels as applications fo r
licenses and renewals were
received . It was implied
that the Secretary of Com
merce should make an eq
uitable distribution of fre
quencies and power among
the zones and issue licenses
accordingly. Also provided
for in the Act was the ap
pointment of a five-mem
ber commission, one mem
ber fo r each lone. to consti
tute an advisory body to aid
the Secretary in the desig
nation of channe ls, etc .
President Coolidge made
the com mittee appoi nt
ments on Ma rch 1, 1927.

With rad io and other as
sociated regul a tio ns still in
the hands of the Depart
ment of Commerce, Sena
tor Di ll had the following
remarks to contribute:

The question has arisen
during consideration of the
bill as to whether the regula
tio n of radio should be en
trusted to the Secretary of
Commerce, or to any other
one man. It is my belief that
at the present stage of
development the details of
administration should re
main with the Department
of Commerce. but that a
nonpartisan commission
should be established with
authority to pass finalfy
upon questions which ma y
be referred to it by the S~
retary of Commerce or any
one else. The decision of
this commission should. of
course, be subject to review
by the courts.

In all the fourteen years
of radio control under Sec-

retarv Hoover, no serious
crit icism was aimed at his
method of administration
... referred to in a passing
remark by Dill. During the
debate in Congress, there
emerged criticism concern
ing one-man control with
t he observation that "such
arra ngement would give
the President the final say
while political opposition
would be deprived the use
of the ether! Control must
be non-partisan! l"

The severa l committees.
in their long debates before
reaching compromises , rec
ognized the need for exten
sion of broadcast into the
higher frequencies , but did
not want to encroach upon
the major bands used by
the amateurs. The extensive
progres s continuously
made by amateur and ex
perimental "wire less" was
clearly exemplified in the
assignments made to the
frequency bands for ama
teur use . •
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Isn't it time for you to change? Check the DELTA rig at your dealer
or write for full details.

'
r.:.~~EN _TEC .~C.111I'11 ~(Y I Ul Y l l Ll . TUINUSU 31112

'''')In "" lIHCO<' ov" ""'<AGO.'" _

Power up or down. Adjustable threshold ALC and drive let you
choose power levels with full ALC control.
DELTA accepts what you have, what you want ... from se parate
antennas to linears. transverters, remote VFO, 12 VDC, keyers and
more-just plug in.

For The Change In Economics.
These days. everyone wants more value for his money. And
DELTA offers it. More features and performance per dollar. Quality
that's America-n-made. Service you can count on. A solid
warranty-one year on the transceiver plus an extra five year
pro-rata warra nty on the amplifier transistors. And low prices!

39.00
79 .00

Other Optional Accessories

Model 670 S ingle Paddle Keyer , .... •.
Model 227 Antenna Tuner .

For The Change In Lifestyles.
DELTA moves with you. "At home" anywhere-on your operating
desk. in the field, on a boat. plane. camper. wherever. Its neat small
size (4Y4Hh x 11~HW x 15 Hd ) and light Weight (12 If.llbs.) make it a
good traveling companion. Yet compact as it is, DELTA panel size
and knob spa.cing make it comfortable to use hour after hou r in
your home station.

The DELTA Rig
Model 580 DELTA Transceiver , •• . . . . . . . . . $869.00
Model 283 DELTA Remote VFO . . .. . .• • 189.00
Model 280 DELTA Power Supply , . 169.00
Model 282. 250 Hz CW Filter .. • • ,....... . 50.00
Model 285. 500 Hz CW Filter 4 5.00
Model 234 RF S peech Processor ........• , 139.00
Model 214 Electret Microphone , , . . . .. . . . . 39.00
Model 645 Dual Paddle Kever . . . .. . . . . . . . . 85,00

DELTA-symbol of c ha nge-and the first HF transceiver
with all nine bands-offers more of the features you need
for these c ha nging times .

Tennessee Technology Leads The Way.
Todey's operating demands the changes a DELTA station offers. All
nine HF bands in all solid-sta te design with optimized receiver
sensitivity and selectivity. 200 watt. 100% duty cycle no-tune
transmitter, QSK. VOX, PIT. ALC, Notch. Offset. and more. All in
a compact. ready-to-go-anywhere functional design that offers light
weight, thorough shielding, and opera ting ease. And a price that
permits affording the full complement of accessories. TEN-TEC put
it all together-in DELTA-for you.

For The Change In Bands.
DELTA with all nine bands-another TEN-TEC "fi rst." 160
through 10 meters, including the new 10. 18 and 24.5 MHz bands.
(Crystals optional for 18 & 24.5 MHz). DELTA is ready.

For The Change in Band Conditions.
Optimized design for the ideal balance between sensitivity (O.3I-tV
lor 10 dB S +N/N ) and dynamic range (85 dB or better) plus
switchable 20 dB attenuator that puts you in control of even
extreme situations. No metter where you live or whet power your
neighbor is running, DELTA can handle it.
Super selectivity permits narrowing DELTA bandpass to sui t the
crowds. The four-position switch se lects the standard 2.4 kl-iz SSB
fil ter, adds a section of the 4-stage active audio fil ler, cascades an
optional CW filter (for 14 poles of filtering), and cascades both
filters with 4 stages of audio filters to give you the pa-ssband window
you need with the virtually ultimate skirt selectivi ty required to knife
through strong adjacent signals.
Built-ins to quiet the world. A variable notch filter is sta ndard o n
DELTA. Vary from 200 10 3500 Hz to notch out inte rfering carriers
or CW signals 10 a depth of 50 dB or more. Offset tuning for
movin~ the receiver Irequency e 1 kHz to reach that DX or to fine
tune. ' Hang " AGe to give you smoother receiver operation .

For The Change In Operating Styles .
Variety is the word for today. and DELTA offers it.
For a rag-chew with an old friend, 200 watts of ssa to the proven
solid-slate amplifier (designed by the leader, TEN -TEC) with
built-in VOX and PIT.
For the fun of operating 200 watts CW with QSK-full, fast
break-in that makes CW a conversation, saves time, and opens a
window on Ox.



- 30 Watts out from a mighty small package

•

Alyson Grupp N1BEJ
73 Maga zine sutt

VoCom 's 2eOl>2 2m amp.
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hrough the wonder of
integrated circuits, you

can now buy a hand-held
two-meter transceiver that
will do almost everything a
larger rig will do. Today,
many hams are using the
new synthes ized hand
helds in their cars. The only
drawback to this arrange
ment is the limited power
output of the hand-held 
sometimes you need those
extra Watts! YoCom has
come up with an idea l solu
tion. The 2C025-2 two-me
ter power amplifier will pro
vi de you with thirty Watts
out for a mere two Watts in
and is small enough to fit
almost anywhere.

The amp is housed in a
classy gold-colored metal
case, measuring 3.37" X 3"
X 1.56" high (2" high in
cluding the bracket). The
br a cket is a typi cal
U-shaped strip of metal
wh ich can be positioned ei
ther over or under the am
plifier. Finding a place for
this little gem is not too dif
ficu lt, even in a small car.
Exce llent instal lation in
st ruc tio ns are given in the
manual. Any questions that
a rise co ncerning what to
use to hook the amp up are
easily answered by consult-

ing the complete charts
provided which list proper
ties of va rious sizes o f
stranded hookup wire and
coax. Al so covered in the
well-written manual are the
se lect io n of a proper loca
tion and the vital impor
tance of adequate heat d is
sipat ion.

The front panel has an
o n/off togg le switch for
power and a power-status
LE D. The switch is on the
horizontal axis rather than
the usual vertical ax is,
which takes so me getting
used to . The back panel
spo rts two 50-239 coax
co nnecto rs, one fo r the an
tenna and the other to hook
the amplifier up to the
t ra nsceiver . Exiting the
back panel via a gram
meted hole is a short, heavy
power cable, a reminder of
the relative ly high current
requirements of suc h an
amplif ier.

Being insatiably curious,
I had to know what was in
side the box, and getting in
side proved a bit difficu lt.
The screws are apparentl y
secured with so me sort of
shellac and require a lot of
torque to remove. Opera
t ion of the amplifier does
not requ ire o pening the



case, but two of the six
screws that hold the case
together a lso hold the
bracket on, These, natural
ly, mu st be removed fo r in
sta llation.

Once you do get a peek
inside, it is o bvio us that the
amplifier is carefully
planned and well laid o ut.
Its kick is supplied by an
MPSA13 whic h is bo lted to
the thi ck a luminum plate
that se rves both as a heat
sink and as the bottom of
the cabinet.

I tested the amplif ier on
a 12.25-volt power supply ,
which is some 1 .55 vol ts
less than the recommended
13.8 volts. Even at thi s low
voltage, the amplifie r per
form s above the manufac
turer's rating. Specifically,
with an input power of '12 a
Watt, the output is 7 Watts;
at 1 Watt, output jumps to
2S Watts. Either 1 Yi o r 2
Watts will give you about
27 Watts out, while a t S
Watts in (the maximum tee-

ommended by the manu
facturer), the output was 31
Watts.

Gripes? O nly o ne. The
cabinet is not rf-tight, wh ich
may or may not be a prob
lem in you r insta lla t ion.
Otherwise. I found the am
plifier to be a superb per
former. TjR switching is fast
and sil ent, and use of the
amplifier had no effect on
the audio quality of my
transce iver. The model I
tested was de signed fo r a
rated drive o f two Watts;
there is a lso a model avail
a ble that ac hieves full out
put with a battery-saving
200 mW. If you'd like to
give your hand-held a little
more punch. a t home or in
your car, take a good look
at the YoCom amps!

For mo re information,
contact VoCom Products
Corporation, 65 East Pala
tine Road. Suite 111, Pros
pect Heights IL 60070; (3 12}
459-3680 . Reader Se rvice
number 480. •

GROVE FTR·2 SCANNER FILTER
.. . WORT H A CLOSER LOOK !

FOR PRODUCT INFOR MATI ON AND CATALOG, WRITE :

bROVE E N TERPRISES INC
DEPT. K

Br;'S5town, North Carolina 28902

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

P.O. Box 5103 Tacoma, WA 98405
/2061 759-1611 .... 89

Orga n ize you r s h ack u ,jth a

CLUJTERFREE MODULAR
CONSOLE $179.95

• Large, 42" H x57" W x29"0
• Strong groove-construction
• Mar-resistant wood grain finish
• Options, drawers & lace plate
• For ham or home computer
• Visa and Master Charge

CLUTTERFREE
MODULAR
CONSOLES

.... 418

201-469-121 9

Rolin Distributors
P.O. Box 436 Department 7
Dunell en, N.J . 08812

WE'RE ROLIN
IN CRYSTALS!

. . . at last. ..
your shack organized!

A beautiful piece ot furniture _ your XYL will love it!

$16450 S-F RADIO DESK
Deluxe ~ Ready to Assemble
Designed with . ngled rear shell lor your
yiewing comfor1 and elise 01 operation.

f iNISHES: Walnut or Teak St. ln. sq
f lool SpM:e: 31- woo. br )OMDMII

" c)d'lION1 l lnlorma l 'on on Ae.q....1. •

CheckS. Moner O,,'e~ , Ban~"_nc:ard

'1'Id Masle< Charge "",",,ad ....~

"I!oO ".a.'- f 0 8 eulWr C<ty . 11ft cali!. Add 6% Sa.. T,x.l
~Ioot Space. SI - Wtdet>r)O" Oeep ._DE"LER I ~OUIRIES I~YITED_.

$192.50 $-1" Amclo' rul RMiCIhfm.,
43&4 KEYSTON E AVENUE · CULVER CITY, CALIf. 90230 - PHONE (213) 837-4870

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

(We Also Accept Orders For Custom Crystals,)

.... Reade' Setv,ce-see p<!ge 7 ' 4 73 Magazine· June. 1981 53
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Arlhur Gillman KIVIC!l
14 Pine Street
Princeton NJ 08540

The Solid-Copy RTTY TU

•

- state-of-the-art performance
you can afford

RTTY can be one of the
most enjoyable as

pe ct s of am ateur rad io .
Tho ugh o utw ard ly it may
seem com plex to the un-

in itiated , the concepts in
vo lved are easily mastered
by anyo ne acq uainted w ith
CW. The September. 1977.
issue of 73 is probably the

best introduction , and it
was after read ing it that I
became interested . RTTY
had a lways seemed rather
m yster ious and unto uch-

.,.

able. but a clear explana
tion was a ll that was need
ed to remedy that situat ion.

I will descr ibe here the
top-quality term inal unit

••
I. I, I. , I.
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Fig. 1. The WHIT RY generator.
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Photo A TV with Baudot/ASCIf co nverter on top.

TPUT
''' uOO''.SCII

• • [IITH

The left-hand side is fi lled
with the + 12-volt supplies
for the demodulator and fil
ter and t he +S-vo lt supply
for the RY generator and
code converter. The tu ning
meter on the front is useful ,
but not nearl y so much a~

an exte rna l sco pe. Original
ly, I had planned on includ
ing a sma ll scope in the
sa me chassi s, but things got
a littl e too c ramped . The
sco pe outputs can be seen
in the rear view, Photo C.
They a re the BNC connec
tors. Also shown in that
photo a re the plugs for the
code converter and the TTY
outlet.

The receiver here is an
NC-303 whi ch I use in the
SQO.-Hz bandwidth position.
The bfo is offset so that the
passband is cente red about

..
-

•-

vert the se ri a l code to paral
lel code which can be pro
cessed by the converter.
The UARTs prov ide signa l
regeneration and possib le
speed co nve rsion as a side
benefit. The TTY is much
more re liabl e when operat
ing on a regenerated signa l.
In add ition, the converter
in clude s the unsh tft-on
space feature which inserts
a letters cha rac te r after a
space if you are in the fig
ures mode. This helps the
copy very much when con
dition s are bad .

A block diagram of the
TU is shown in Fig. 2. A bot
tom view is shown in Photo
B. On the right a re the
DM-1 70 and P$-1 70. In the
cente r near the front pane l
is the RY generato r, and be
hind it is the relay boa rd .

Fig. 2. Block diagram o f the TV.
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e r without the necessity of
using signa ls from the re
ce ive r, For this purpose, I in
c luded in my termina l unit
an RY generator. The cha r
ac te rs RYRY . a re se nt
continuous ly until the Re
turn/line Feed switc h is de
pressed. This a llows any ad
justments to be made off
the air. The RY genera tor I
used is extremely simple; it
was described in 73 Maga
zine. I I have included a
sc hematic in Fig. 1.

My teleprinter is a Model
33 ASR and uses the ASCII
code. A code converter is
used with the 33 to convert
to Baudot code . The code
conve rt e r a lso was de
sc ribed in 73.J One very
nice feature of this setup is
that the code converte r
utilizes two UARTs to con-

The heart of my TV is the
Flesher OM-170. The price
of $39 .95 a nd e xce lle nt reo
views ' made thi s t he logical
cho ice for the best low-co st
demodulator. The DM-170
has easily-tuned active fil
ters (fo r 17Q-Hz shi ft), au to
sta rt, a tun ing meter, and an
osci lloscope out put

In use , it is somet imes
nice to be abl e to test the
demodulator and teleprint-

After usin g it for a while.
I dec ided to try the Flesher
PS-170 bandpass filter. The
whole filter is contained on
a 2" x 2-3/8" PC board and
consists of four stagger
tu ned active filters, I was
skep t ica l about any in
crease in performance. but
in situat ions of heavy QRM,
the filte r reall y help s .
Watching the signa ls on a
scope with and witho ut the
PS-170 switc hed in is con
vincing evidence that the
unit really performs. The
output of the filter can be
taken before o r aft e r a
stage of hard limiting, pro
viding even more flexibility .

Having the Flesher de
modulator and filt er up and
running, I added a n auto
sta rt relay board to the se t
up. Actually, since I do lit
tle VHF RTTY work here, I
haven' t used th is feature.
but since t he Fleshe r ha s
a n autostart o u tp u t, it
seemed easy enough to in
clude it. The re lay will turn
on the ac power to the TTY
in the presence of a RTTY
signa l and tu rn it off in its
absence. The delay time for
turning on the power is
abo ut 3 seconds and the de
lay for turn ing it off is ad
jus tab le by an exte rna l pot.
Flesher a lso sel ls a relay
board kit. inc identally, but
it is simple e nough to home
brew o ne.

that I have been using with
excellent results for over a
year now. It is simple to
assemble and provides real
st ate-o f- the-a rt perfor
m ance.
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DIPLOMAT 150

BATTERY PACK CHARGER

HF/SSB
PORTABLE

RADIO STATION
100 WATT
1151230V

50/60 HzAC
OR12VDC

IS AVAILABLE

CUBIC

-

••.'••.'" ._--
" t o!";;"

General Frequency Range
160 Meter Band- 1.8-2.4 MHzt
80 Meter Band- 3.0~4.5 MHz
40 Meter Band-6.0-8.3 MHz
20 Meter Band-13.8·16.0 MHz
15 Meter Band -20.8~23.0 MHz
10 Meter Band- 28.0-30.0 MHztt

t Model 151 only
tt Model 150 0nly

ASTRa 150 $975 .00
MATCHING POWER SUPPLY 179.95
MATCHING ANTENNA T UNER 169.95

WAVE MAG
LIST 24.95
N&G PRICE 15.00

-~

BIRD 43 142.00
All Bird Prod. in Stock

~"", •.~, _ ."". ...... . .... : : :::

20AMP Reg.
LIST 129.00
N&G PRICE 79.95

MA25B
LIST 279.00
N&G PRICE 249.95

.. _ _ .. 0

•
_~ ~w~..!: _

35 AMP Reg. P.S.
LIST 250.00
N&G PRICE 149.00

BIRD WATT METERS & ACCESSORIES
LARGEST SELECTION IN THE EAST

6 AMP Reg.
LIST 89.95
N&G PRICE 39.95

ST2TUNER
ASTRa 150
PSU 5 POWER SUPPLY
1500ZAmp.
LIST PRICE 3000.00



--------------------------------1

Photo B. Bottom vie\\ o f the TU. DM-1 70 is on the far right.
~\ irh PS-1 70 o n us left. The RYeeners ior is behind the meter.

2200 Hz from zero beat of
the incoming signal. Thi s
a llows full adva ntage to be
ta ke n of the se lec t ivity
offered by the receiver.
Audio is coupled into the
TU through a small transis
tor o utp u t t ra nsf o rm e r

References
1. New Products, 73 Magazine,
september, 1977, page 14.
2. E. H. Sommerfield, " RTTY
Test Station," 73 Magazine, Sep
tember, 1977, page 104.
3. J . G. Mills, " Baudot to ASCII
Converter," 73 Magazine, sep
tember. 1977, oaoe 80.

$100 (e xcl ud ing the code
co nv e rte r) , the p e rfo r
mance is outstanding.

Build one a nd see!.

Photo C. Rear vie\\ . BNC iad..s are for the tun ing scope.

cond it ions. So me times a
totally unrecognizable sig
nal (to the hum an ear) will
provide perfect copy. Un
der marginal cond it io ns .
copy becomes garbled. oc
casiona lly. but only a t the
point where the signa l is
either buried under the
noise or a n interfering sta
tion is too close in fre
quency. Conside ring that
the total cost was und er

I

whic h matches the 8-Ohm
aud io to the lDOO-Qhm in
put impedance of the
0"·170

Th is co mpact TU has
shown itse lf to be very sen
si tive, easy to use, and re
li ab le under real operating

n•

ASSOCIATED RADIO 913·381·5900
B0 12 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

We Want to DEAL-Call Us-We'll Do It Your Way.
WE'RE #1

NOTE: SEND 51 .00 FOR OUR CURRENT CAT ALOG OF NEW AND RECONDITIONED eQUIPMENT.

* ALSO WE PERIODICA LLY PUBLISH A LIST OF UNS ERVIC ED EOUIPMENT AT GREAT SAVINGS.
A BONANZA FOR THE EXPERIENCE D O PERATOR

TO OBTAIN TH E NEXT U f'JSERVICED BARGAIN LIST SEND A SELF ADDRE SSED STAMPED ENVELOPE.
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is only for UPERHAMS

DEALER INQUIRIES WELCOME

Ayde. Jorden, 12 - BARCELONA-35
tel. 3-212 00 16 Til. 50023 SPAIN.

Main Specifications BRAVO FINE

MP-20 MP-21 I MP-22 HM·20

Element Type DYNAMIC

Im pedance From 50 to 100 K Ohms.

Gain (*) 50 dB 46 "dB

Compression (*) 20 dB at 30 microba 16 dB at
30 mbar

Cable 4 condo (1 shielded} for connector
f rom 3 to 7 pins

-
Meters 0 1 I 2 0

Switch Normal/vox

R't'~(°1 Adluftlbl.

New desk and hand microphones from SPAIN.
SADELTA mics have a longer range and are designed
for amateurs who want the best.

SEND FOR FREE CATALOG OR SEND FORSAMk ES
(check $ 50 each-freight prepaid)

(desk I and (hand) offer you more features
for less money. If you try them, you'll fait in love w ith their
performance, their texture and attractive color. Finally you'll fall in
love with their special TURBOCOMPRESSION.

Once you try them, you'll shout:

·~VO. THESEAREc:f'ine)MICS '

"'(""
'5 •

O . all (toY
s\a\'O~olla\ pe

\lase teSS'
••, toY pYa

RUSH ME YOUR FREEDISCOUNTCATALOG I

NAME: _

ADDRESS:
CITY: _

STATE: ZIP: _

CLIP AND MAIL COUPON TODA V TO:
POLY PAKS. INC. ..-58
P,O. BOX 942. ST6
S. LYNNFIELD, MA. 01940 (617) 245· 3828

.... Reader SerYice-see p;Jge 114 73 Magazine. June, 1981 59



~~lIbDDks

Handful
of
POWER

•••

When it comes to

AMATEUR
RADIO QSL's

it's the

ONLY BOOKI
us or ox Listings

Even More
POWER

• .2 01 2 Witt _ illal ~riv, (sp, cify)
• 2 Witt mod,l ~tliurs 15·20 WIn,; with only

0111 Witt 01 driu
• 10 MHr bllldwidth 101 CAP or MARS
• M,tts I. 1P~liclltIl FCC splcificttiOIll
• 200 mW ~riu model pllmits epeUlinglcem

IC-2A er Vu su fT -201R on their blttery-saving
lew·pewil mode

• Only $84.95 1$99.95 fer 200 mW drin l

Give y(lm low·pnwer 2·mllll rill rul punch by
delivering a poltnl 2S,wl u signal Wi th only lwo
watts of drivi (also avai lable set up 1(11 200 mrlli
watts drive ), Compacl and C(l nvenienl te mount,
VoCom 's Modl l 2C02 S is Ideal lor car, boal (II
anywhere you 've 1I0t a 12 VOC source At (l nly
$84, 95 ($99, 95 tor 200 mW drive), it's lhe
perfect eempemcn for yo ur Dra ke , Encomm. Henry.
teem KenW(lod. MOI (lro la. Slandlrd. Wils(ln,
Vaesu or (llh" l ·mel" FM port.ble!

Gi~e y(lur z-merer hand ·held 50 watts (If punch
wllh the Model l CO SO. or 100 watts wllh the
Model 11: 100 amplifiers Or use the M(lde121: 100
wllh your 25-watt output z-merer rig. by plUIIlIlllll
III lhe appr(l priate drive,plogramming module

Compact and reliable. all YoCom pO_I amplifiers
Ieature frolll·panel oil-aU switching for COIIven·
rem shut down MIen lhey 're not Ileeded for s/lOrl

hauls. plus an lED status indlcal (ll

See YOtlr d" l" Of COll tlCl YoCom led. y lor •
copy 01 our Itetlbd fou, -, .ge Cllallll ,

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

" UGLY DUCKLING"Provides nearly l D-dB gain over a
rubber ducky when extended to Its tun Only 4 'Io N short .yet performs like a "fu ll
47". yet telescopes to only S" for listen- size" ducky . Ava ila b le for either BNG
ing or carrying Wo rks with any BNC or threaded mounts ,
equipped radio... Only $24.95 Only $14.95 (BNC), $12.95 (thread ed)

Available now from you r local amateu r radio dealer or o rder direct :

\ '0 . 1 ~.,~om 65 East PaI,tin, Road. $IIit,111, Prospnt H.i,llu.ll60010

PRODUCTS CORPORATION :r. (312) 459-3680

E•• $hkp plIIg T,,,I

[j US CilIOOO' $17.95 $2 .5 5 $20 .50
o Foro'On

CIII_ $16.9 5 $2 .5 5 $19.50

Order fro m your dea ler or directly from
the publiSher. All d irect or den add $2.55
f or sh iPping. il lino is resi dents add 5'"
wles tu:.

~~ SPECIAL LIMITED OFFER!
1ft Amateur Radio

, Emblem Patch
--..-> only $2.50 postpa id

...... ..'''UlI16 kca DO INC.

l4. Dept. S
•••• •

925 Sherwood Orlve
uke Sluff , IL60044 , USA

Pegasus on blue held. reo lenering. 3· wide)(
3· high , Great on jackets and caps. Sorry . no
caueners .

O rder bO t h bOOkS at the same t ime f o r
$Jl.4 5 Incl udln ll shi pPing.

ORDER TODAY!

Here t hey . re, T he latest edi t i ons. World 
famous Rlldlo Amateur CallbaokS, t he
m ost respected and com ple te listing 0 '
rad io amateurs. Lists calls, license classes,
addU'SS In for mation. L oaded with special
leat ures su ch as call changes , prefi xes of
the world , standard tim e ch arts , world·
wide QSL bureaus, and m ore. The U.S.
Ed l tlon fea tu res over 400,000 listings,
With over 100 ,000 changes from last
year . The For eign Ed i t i on has over
3 0 0,0 0 0 listings, over 90 ,000 ch lln ges .
Place y our o r der f o r t h e new 1 981 Radio
Amateur c aueccs c. Ivailible now.
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Design your o-wn HF mobile
from a full selection of top
quality; U.S.'made stotrsess
steel boll mounts. quick d is
connects, masts. springs, and
reso-ojoe.You ca n cover a ny
6-to-8~mefer bond, Ctccse
from medium or hig h power
re sona tors w ith b roadest
bondwidth and IowesI SWR for
cpfimum performance en any
bond.Eosy bond d"Iongeand
garaging with Hustler's fold
0191' rrcet. too,

Hustler Hf antennas deliver
outstanding signal reports
wherENer you're mcbile!

H
HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

I

•

er
a J

Transmits perfect Moue Coae • B Ui lt -in 16 •
en•••c te r buffer • tn te rn. ' speake. a nd s ide
to n e • aeee relay o u l Pul elimln.tes keying I
I)roble m s * All so l id state ci rcuits a nd sock e ts •
lor , eliabili ty • Speed r an ge 5-45 WPM. Perfect
compan ion t o o u r M ORSE-A-WORO CW code I
r',der.-

Now-the
industry's
first truly

•

•

•

I

I

I

•I MORSE ·A.KEYER KIT , mOde l MAK_K . Com p,. te k it o f par ts & m anu• • • • • • • $1 59.95 I
M OR SE·A.KE VER, m odel MAK-F. FaCl ory w ired & t est ed .. • • • • • • • • • • • • 5 205.00

• M QRSE.A.KE VER ESSENTIAL PAR T S KIT , mod el EPK.K. .. • • • • • • • • • • S 69.95 •
(Essen t ial parll k it f or home-brewe rs (pn si i a Of PC boua, bO • •(l parU and ma nu. 1. I
Y o u SUp pl y ASC II keyboard, cab inet. power suPDIY & miscella neo us parts. )

• Send check 0 . m oney o ec er . Use Y O U1 V ISA Or MasterCard . Add $ 5.00 Vllp p in9 and I hand li n9 f or Contin en t al U .S. Wisc onsin .",Idents add 4 '11> Wisconsin S I ,lt e Sa les Ta><.

~'Z4{t
1 ----

!i\oFFOiioAOiE- C-W-KEYBOARDo~
I ~o -. . <{of

BR

. _~c•• __...

3275 No rth " 8" Avenue
Kissimmee. florida 32741

Asj( any hom - the best HF
mobiles on the rood come
from: Hutfler - still the
standard of performance.

HI G~
1285 _ 12\t1 51_
u..m.f_ 33126
IXIS) !i92-\I6lI:5, 163-al ro_.-
,~ ....
a.- CCu1l'f "'-' tpOI1
Or~, ""'" yon. 13ol~.
(3151 13&-1)110
1 ·~."'9J.3t1

Ray'. """""" Radio
1~90 U.s H.,._ V 19 S<>Jl!1
ClBa""'.ter. Flor,," 33516
(ll t3)S~14 16--12llO "'" Or""
r.., """"'9 CI'lI:I .3068
(fiU) 1l66-o426 /

Best of .11. $ 45000
still only

EO.B. Factory

•

• CO & DE special keys on ali modes
• Keyboard control o f all lunctlOns
_ 4 row keyboard el iminates figuresJlertElfS

shming on RnY
_ Many more features

~1Jr'

DIGITAL ELECTRONIC SYSTEMS, INC.
1633 WISteria Cow'! • Englewood. Florida 335J:l • 813-414--!!i18

Mor.. F••tur••: ,...........- ;~
. 4 to125 W P.M inl WP.M,

Increments
_ 9 adjustable we ight levels
_ relay keying
_ sidetone wit h tone and level

adjustments
_ special keys: AS. BK. BT, AR.

SK. ca. DE

RTTY Futur••:
_ 4 speed,
- 2 shi", (110 & 850 hz )
• buill in AFSK
• buill in CWlD
• buill in RY generation

ASCII F•• lur••:
. , 10 & 300 Baud
. 2 sMts (110 & 850 hz)

Other F••lur••:
• Builllfl quick brown for generalor on all modes
• AutomatIC CR/ l F
• 700 Character Running Buffer
. , 0 recallable, user programmable message

memories 01 120 characters each

INFO-TECH M-300C
TIll-MODE KEYBOARD

A microprocessor controlled keyboard
that generates: Morse. RTTY. & ASCII .
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Paul Crupp KA 1LR
73 Magazine Staff

The CES Simplex Autopatch
- some hot new hardware for two

CES Model 500SA simp/ex autopatch.

O ne of the most centro
versial devices in a

well-equipped repeater is
its autopatch . Some hams
use autopatch fa ci lities fre
quentlv. as part of their da i
ly life, while others are very
uncomfort able with auto
pa tc h usage for ro utine
communications. Many re-

peater groups permit thei r
autopatch to be used only
for emergency calls or se t
strict time limits for rou t ine
ca lls. Whatever you r views
on autopatching are, you
have to admi t t hat in con
gested areas where re pea t
e rs receive heavy use, auto
patching can create prob-

lems. Users trying to carry
on a conversation grow
tired of being interrupted
by people need in g the
patch, and many a st randed
motorist has inc reased his
blood pressure to da nger
ous level s while t rying to
brea k into a long-winded
monol ogue to ca ll for help.

Communicat ions Elec
tronics Specialties, Inc .,
best known in amateur cir
cles fo r thei r mic rophone
mounted tone pads and au
tod ialers , has come up with
a fascinati ng solution to the
a utopatch prob lem, t he
CES SOOSA The SOOSA is a
s imp lex a utopatc h u n it
which interfaces an ama
teu r transceiver to a stan
dard p ho ne line. No cavities
or other hardware are re
qui red . You access the
patch just as you wou ld ac
cess the patch on a re
peater: " .. .. brings the patch
up and "#" disconnects it
from the phone line. Now if
you think about th is for a
moment, you m ight get a
little confused. How in the
world can you operate an
autopatch o n a single fre
quency? It 's not as difficult
as it first seems.

How It Works

When the autopatch is
not in use, it sits there wait
ing, patiently li stening in
the receive mode. When it
receives a .... ", it connects
the patch to the phone line
and switches the transceiv-

152 73 Mag aZine. June. 1981



er over to transmit. You
hea r a d ial tone just as you
wou ld with a norma l auto
patch, with one importa nt
d ifference . O nce per sec
a nd, the patch samples its
receiver for a "window" of
anythi ng from 5 to 100 milli
seconds, depend ing o n the
squelch characteristics of
the rece ive r. If there is a
ca rrier present during this
sampling window, the logic
locks the system in the re
ceive mode a nd doesn't
switch back to transmi t un
til the carrier d rops . This e n
sures that the party on the
other end of the phone line
can't captu re the transmit
te r.

It doesn't take mu ch of
an imagina tion to conclude
that the constant switching
between receive and t rans
mit will be audible, and in
deed it is . How audible it is
depends on how long it
takes the autopatch's trans
ceiver to switc h from trans
mit to receive and back
aga in, and how good the
squelch is on the transceiv
er you use to access the
patch. CES provides infor
mation o n how to modify
you r own transceiver to
work with the patch, or they
will se ll you a Clegg FM-88
sy nthe sized two- meter
tra nsceiver that is already
modified. The most impor
tant change requ ired fo r a
transceiver to work with the
500SA is a si mple mod that
allows the receiver to stay
o n all the t ime. Using the
modified Clegg FM-88 on
the patch end and a stan
dard Kenwood TR-7600 in
the car, we found that the
sampling window is audi
ble, but neve r interfere s
with inte lligibi lity. The sam
pling window makes the
500SA sound d iffere nt than
repeater autopatc hes, bu t
in practice it works just as
well.

In the past, some hams
have put together systems
that used a VOXc ircuit a nd
stayed in the transm it mode
whenever the person on the

telep hone wa s talking.
When they stopped ta lki ng.
the system switc hed back
to rece tve. allowing the
ham to talk . These systems
were not legal. The person
o n the other e nd of the
phone line was clearly in
cont rol of the transmitter,
and if that person chose to
talk about thi ngs that made
you uncomfortable. you
and every othe r ham on fre
qu ency had no cho ice but
to li sten. With the CES svs
tem, the ham is in control o f
the autopatch transmitter.
because he can cause the
patch's transmitter to shut
down whenever he c hooses,
in one second or less .

Advantages of
Simplex Autopatch

The advantages of a sim
plex au topatch are pretty
obvious, but they are worth
mentioning anyway. Fi rst of
all , the patch o nly occupies
one frequency, rather tha n
a pair. In o ur increasingly
congested amateur a lloca
tions, this becomes an im
portant consideration. The
ability to use a normal syn
thesized transceiver with
the patch is positively e ntic
mg. Since the costs In
vo lved are negligible com
pa red to a complete repe at
er, an ind ividual o r sma ll
group could eas ily put such
a system o n the air, or a re
peater group could move
autopatching activities off
the repea ter and onto a si m
plex frequency, free ing the
repeater for normal QSOs.

A sim p lex au topatch
could be extremely useful
in an emergency situation
when telephone communi
cat ions fail . Just plug the
500SA in to the phone sys
tem outs ide of the affec ted
a rea , and po lice, fire, and
medical teams can be given
access to the phone system.

As it is presently config
ured. the 500SA cannot be
accessed through a re peat
er, but the manufacturer is
developing some modifica
tio ns to allow that use.

Many repeaters are located
in remote areas where it is
impossible to bri ng In a
phone line, and the 500SA
could provid e auto patc h
facilities for these systems.

While the concept of a
sim plex a utopatc h is revo
lutio nary, it is o nly fai r to
mention that a similar sys
tem is presented in Bill Pas
ternak's and Mike Morris's
epic tome, The Pract ical
Handbook of FM and Re
peaters, and has probably
been discussed e lsewhe re
as we ll. Simplex auto
patches have been in use
for several years. bu t the in
troduction of this commer
cial ly-bu ilt un it by CES wi ll
certa inly increase the popu
larity of the si mplex auto-
patch. With no furthe r ado,
let's ta ke a good loo k at the
SOOSA.

Description

Ph ys ic all y s p eak ing,
there is n' t mu ch to the
5OOSA. It is a well-finished
meta l box t hat measures
1-1 /2 inches high by 9 inch
es deep by 1Q.1/2 inches
wide . The front panel is a
model of simplicity. O n the
far right-hand side is a tog
gle switc h marked "Toll Re·
strict, " and it does just that.
Inside the patch is a circu it
boa rd with 10 spaces avail
able for the insertion of di
odes. Our un it had diodes in
the "0" and "1" slots. Num
bers starting with a 0 or 1
are conseq ue nt ly ignored
by the decoder when the
Toll Restrict switc h is o n.

Next to the Toll Restric t
switch IS a two-position
rota ry switch ma rke d
" Base" and " Patc h". This al
lows you to completely by
pass the patch e lectronics
and use the transceiver as a
norma l base sta tion. Next
to this switc h are two mo
mentary-contact push-but
tons marked " Disconnect"
and "Co nnect" for ma nual
testi ng of t he patch. The
last item sharing the front
panel is a row of LEOs, to
kee p you informed of the

status of the sys tem 's
va rious functions .

Inside, construc t ion IS

un iformly excellent. The
glass-epoxy ci rcuit boa rd,
high-qual ltv compo ne nts,
and ca refu l layou t all serve
as reminders that CES pro
duces a wide ra nge of
equipment for the commer
cial radio se rvices.

Moving to the back of
the patch, we find a neatly
grommeted hole with te le
phone wire exiting it. The
wire IS equipped with a
standard modular phone
plug, so interfac ing the
patch to the phone line is
no t traumatic. Also o n the
rear panel are two mul ti-pin
connectors fo r interfacing
the unit with transceiver
and IDer.

Installation and Use
We used a mod if ie d

Clegg FM-88 as the trans
ce iver for the patch, and
sett ing up t he syste m
couldn' t be simpler. CES . _
thoughtfully wired up all
the necessary functions to
the accessory socket of the
Clegg and provided an in
terface cable as we ll. In
sta lla tio n co nseq uent ly
took less than five minu tes
and consisted of hooking
up the transceiver to a 12 V
de power supply. an anten-
na. and the autopatch. and
plugging the autopatch into
a phone jack. Power is sup
plied to the patc h through
the interface cable from the
t ransceiver. The patch can
be configured to work with
either pulse or touchtonet
phone systems; touchtone
is a fa r-off dream In our
area, so we had the optional
pu lse d ia ler install ed.

O perat ion of the si mp lex
autopatch is even less cha l
le nging than its insta ll ation .
As with any phone intercon
nect system that is not full
d uplex, you have to rem ind
people that if they ta lk at
the sa me time you' re talk
ing, yo u won' t he ar them.
Beca use of the o nce-per-
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ORBIT is the Official Journal for the
Radio Amateur Satellite corporation
(AMSATl, P.O. Box 27, washington, DC
20047. Please write for application.

The only disadvantage is
t ha t you need to have a
transmitter for 220 o r 430 as
well as two meters to use
the patc h, since control
functions cannot be per
fo rmed on two meters. The
obvious solution is to put
both the patch and its con
trol receive r on the same
band, say 220 MHz. Insta ll
a 22o-MHz transceiver in
your ca r or use a ha nd
held , and the one ri g can
handl e both control and op
e ra ting fu nctions. Dial in
the cont ro l freq uency,
bri ng up the patch, and
then flip to the patch's
operating frequency to
place your cal l.

Conclusions

However you use it, the
CES 500SA is a versatile and
innovative new prod uct.
The concept is a logica l
one, and CES has produced
an autopatch system that
shou ld give dependable.
trouble-free operation at a
fraction of the cost of a re
peater and its associated
autopatc h eq uipment.

Th is app roac h seems
ideal for the individ ual or
sma ll group with a closed
system in m ind. If the group
grows or dec ides to make
its facility available on an
open basis, the patch could
be left on all the time, as
long as a control ope rator is
monitoring the frequency.

If you o r you r group has
ever wanted to have an au
topatch system, as a conve
nience or for emergency
use, you owe it to you rself
to c heck out the CES
SOOSA!

For fu rt he r information,
contac t Communications
Electronics Specialties, fnc.,
260 W. New England Ave
nue, Winter Park FL 32789.
Reader Service number
478 .

vantage of grvmg instant
accessibi lity , yet it stays
well within the letter and in
tent of the law.

The other thing you'll
need if you want to be legal
is an IDer. CES offers one as
an option for the 500SA,
and at about 50 doll ars, it's
well worth the investment.
The reverse autopatc h fea
ture ? As mentio ned above,
the lega lity of reverse auto
patch is doubtful at best, so
you might as well disable
that featu re right away.

Applications

So how is the average
ham go in g t o u se t he
500SA? Well , the poss ibil
ities a re a lmost end less!
You could just plug the
thing in at a good site and
hope that the FCC never
catches you operating it
without a control operator.
That's just asking fo r trou
ble, and besides, t he re a re
some fa r more intri guing
poss ib ilities that a re still
within the capabil it ies of an
individ ua l ham.

Insta ll the SOOSA at a
good site, hook up a 22l}- or
43l}-MHz control receiver,
and bring in a phone line .
Desi gnate a nybody yo u
wish as a control o perator,
and leave the patch normal
ly disabl ed. Whenever one
of the cont rol operators
wants to use the pa tch, he
o r she can activate it via the
control link and then use it
normally. This has the ad-

patch to be legal, simplex
or otherwise, a control op
erator has to be present at a
control point for the t rans
mitte r. This rather dashes
any ho pes of simply plug
ging the thing in at home
and having your own pri
vate auto patch. A ham will
e ither have to be present in
the room with the patch, o r
you'll have to a rrange a
control link to turn the
patch o n and off that is in
dependent of the input fre
quency of the patch. If you
monitor t he patch when
ever it is up an d can sh ut
the thing down if a wild
turkey brings up t he system,
you'll be we ll o n you r way
to being legal.

that you may not wish to
use is its reverse autopatch
capability. When someone
ca lls the autopatch. it tr ans
m its a beep to le t you know
that a call is wa iting. If you
wish to ta lk to the caller,
you simply press the " *" on
your tone pad to connect
the phone line to the patch.
Since this system does not
allow a control operator to
screen the call before the
caller goes on the air, it is
dou btfu l that the reverse
autopatch funct ion is legal
under present FCC rules
and regul a ti ons. If you
choose not to use thi s fea
ture, it is easily disabled .

Legal Considerations

Many peop le I have
talked with about the sim
plex autopatc h have q ues
t ioned t he system's legality.
After several pho ne ca lls to
the FCC, I came to the con
clusion that within the fo l
lowing limitations, the
SOOSA is legal. For any auto-

The SOOSA is equipped
with a time-out timer that
gives warning beeps after
80% of timeout. The timer
can be programmed to re
set with a carrier a " .11 or, ,
no reset at a ll. O ur un it was
programmed to rese t with a
'" :", which seems a good
comprom ise.

For a FREE SAMPLE COPY please
send 51 to cover First Class postage
and hand ling to: Orbit, 221 Long
Swamp Road, Wolcott, CT 06716.

One feature of the SOOSA

seco nd sampling of the
patch's receiver, you al so
have to be careful not to
cut off the first part of a
t ra nsmiss ion, particular ly
when dialing. If you have a
fancy tone pad or autodial
er with automatic push-to
talk. you'll have to forego
the pleasures of that partic
ular feature. Cood operat
ing practice with a simplex
autopatch requires the
transmitter to be keyed a
couple of seconds before
the fi rst tone is sent, to al
low the patch's logic to
lock into the receive mode.
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SPRING
SPECIAlSI

STANDARD C7800 synlhesized
440-450 MHz Xcvr wilh
memory/scan inlro $399.95

COLLINS KWM-380.., call for
Erickson's superb cash price!

DRAKE TR-71DR-7... call for
great spring price

TENTEC Della 580 9-band super
Iransceiver _ only $759.95

KENWOOD TS-830S new all
band (including WARC) Xcvr:
Now in stock... call for price!

APPLE Disk Based Syslem:
Apple II or II Plus with 48k
RAM inslalled and DOS 3.3,
only $1849

APPLE Game Paddles available
Ouantities limited ... allprices subject to

change without notice
Erickson is accepting late model
amateur radio equipment lor service:

full time technician on duty

CALL TOLL FREE
(oul.lde illinois only)

(800) 621-5802
HOURS: 9:30-5:30 Mon., Tue• ., Wed. " Fri.
r~ 9:3()'9:00 Thursda y •
~ 9:0G-3:00 Salurday

FOr the best deal on
-AEA-Alli anee-Amee a-A 11111 e-ASP
-Av anli-S et den- Sen eher- Sird-CllE
-CES-C 0 mmunieati ons Spee! ali sts
- Co IUns- Cusheraft- Dai 'ilia_ DenTron
_lIrake-Hustler-Hy·Gain_leom_IRL_KLM
_Ken wood- La rsen- Maerolronies- MFJ
_Midla lid- Mi ni ·Producls- Mirage-Mosley
_NPC-Newtronics-Nye-Panasenle
- Palomar Engilleers_Regency_Robol
- Shure-Sta nda rd- SWB 11_ temce
_Ten-Tee- Transcom- raeeu

CALL
TOLL
FREE

ERICKSON
COMMUNICATIONS
Chicago. IL 60630
5456 North Milwaukee Ave.
13121 631 ·51811.,lh'n "linoisl

1021

1021

1021
10,21

$10.21

OSCillator
(l ess Crystall

Price

:,: 015%

:!: 0035%

:,:0035%

,

201).600 KHz:,: 01%
61»-5,000 KHz :,: 0035%

EXAMPLES
OT-l 1 Catalog Number = 4 1 128 4

(75 KHz', CS, F·13 Holder. 24PF)
OT-1 4 Catalog Number ,.- 4 3 3 2 1 3

(10.5 MHz' , CS, F-605 Holder.
2OPF)

OT-114O Catalog Number = 4 74 2 1 0
(120 MHz' , CS, F-605 Holder,
Series)

'AII4" Senes Catalog Numbers require crysral Ire'
quency specified by Cusromer

70·150 KHz

OSCillator
Range

150-400 KHz
400-5.000 KHz

2.000-12.000 KHz
10,000-20,000 KHz

OT·12A
OT·12
OT-1 3
OT-14

OSCIllator
Type

035206
035207

035205

035208

005209

Oscillatol
Ost,H~lor OSCIlialor Temperature Tol (Less C~lal)

Tvpe Range - 40°F 10 150~ Price

035200 01-124 20·40 MH, ... .0035% 510.21

035201 01-146 40-60 MH, + 0035% 10.21

035202 OT·161 60-100 MHz "' 0035% 10.21

035203 01-1 140 100-140 MHz "' 0035% 10,21

035204 01-1 160 14~ 160 MHz ~ OO35% 10,21

LOW FREQUENCY (70 KHz- 20,000 KHz)
• Band Edge Markers
• Frequency Markers For Oscilloscopes
• Portable Signal Standards
• Accessory Cases
Four transistor oscillators covering 70 KHz 
20,000 KHz. Trimmer capacitor for zeroing crys
tal. When oscillator is ordered with crystal the
standard will be ± .0025%. Oscillator output is 1
volt (min.) across 470 ohms. Power requirement:
9 voc (u ' 10 maomax.

FOR ADDITIONAL INFORMATION WRITE:

HIGH FREQUENCY (20 MHz -160 MHz)
• Signal Generators For Receiver Alignment
• Quick-Change Plug-In Oscillators
Five transistor oscillators covering 20 MHz-160
MHz. Standard 7JOF calibration tolerance ::!:

.0025%. The frequency tolerance is ± .0035%.
Oscillator output is .2 volts (min.) across 51 ohms.
Power requirement: 9 vdc (r.i lOrna. max.

SUPPLEMENTAL CRYSTAL ORDERING INFORMATION
FOR ICM OSCILLATORS

Please refer to the "4" Series Crystal OT·124, OT-1 46. OT-161,
Specification Sheets. (Available on reo OT·114O, OT-1160 . . . , . . SERIES@
quest.) Prices on crystals will vary With AliGNMENT OSCILLATORS.
frequency being ordered. Modets 812, 814 32PF @
CALIBRATION TEMPERATURE: /Vole Cirded rn.onbe~ reler to numbers on Crystal

Customer's choice, usually 26"C. Specificarion~
RANGE: Depends on crystal frequency
being ordered,
TYPE: CS @ is recommended ,
HOLDER:

F-605 CD for all except crystals below
160 KHz,

F·13 ® required for crystals below
160 KHz,

LOAD:
OT·11,OT-1 2,OT-12A 24PF ®
OT-13. OT-1 4 20PF Q)
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WHAT WILL YOUR NEW

RIG BE LIKE?
Read 73 and Find Out

The magic of digital electronics is coming to ham gear ... and you'll be able to read about these
developments in 73. 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 articles than any other ham magazine .. .often more
than all the others combined.

When sideband got started, it was moved along by the many pioneering articles in 73. In the 60s
it was solid state, with several times as many articles on the subject than in all the othe r magazines
combined. When repeaters and FM got going about ten years ago the re were over five times as
many articles on the subject published in 73 as in all other ham magazines combined . .. and you
can see what changes that brought to hamming. Now we're looking at exciting developments
such as narrow 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 station tuned in .. . and even the development of self
tuning receivers.

Will stereo double sideband techniques make it possible to have up to 30 times as many stations
within a given HF band as is now possible? Hams will be experimenting and reporting on these
developments in 73. 73 is an encyclopedia of hamming ... present and future . .. and just a bit of
the past, too.

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

Name _

Address _

316 86

Without the endless fillers on station activities and club news, 73 is able to
publish far more information ... valuable information . .. on hamming and
ham equipment.

You mayor may not be a pioneer, but you certainly will want to keep up
with what is happening and w hat the new rigs are going to be like. And, frank
ly, your support of 73 is needed to keep this type of information coming.

Canadian $27/1 year Orfy, US funds. Foreign $35/1 year only. US funds
Please allow 4 to 6 weeks tor delivery

73 Magazine _PO Box 931_Formingdale, NY 11737

M '"'''''0 $2 00U "-""~ 10' bill me for 1year of 73 Magazine at 5.

Citv State --LZ,p _
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Thomas R. Sundstrom WlXQ
Bo~ 175
Vincentown NI 08088

About the Beverage
- When you say longwire, mean it. Use the

remarkable beverage!

OIUII .,~[

10, " SnU 'G "T L,II[
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_ '00' - ' 000'-

Fig. 1. Instaflat ion of the beverage antenna.
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WK BW, 1520, Buffa lo, New
York. Daytime reception of
centra l and no rthern New
England stations on the re
gional and local frequen
cies is commo nplace.

The results on 75 meters
have been equally satisfy
ing. In the fall and winter of
1980, more than 20 new
co unt ries ha ve been added
to the log just because I can
hear them! The best o nes in
clude Faroe Islands, Mal 
dive Islands, Reunion, and
Djibouti .

Under normal cond i
tions, the beverage scrubs
at least 25 dB and some
times as much as 40 dB off
signals to the sides and to
the rea r of the antenna. In
no-signa l conditions. the
typical atmospheric noise
drops from an 56 or 57 on
the d ipole to an 52 on the
beverage.

What is a Beverage '

The beverage is a very
long longwire run in the di
rection in which you intend
to listen . To be effective, a
beverage should normally
be at least two wavelengths
long on the lowest frequen
cy on whic h it will be used .
For example, two wave
lengths at 1 .8 MHz is 1100
feet; at 3.5 MHz, 600 feet.

At less than two wave
le ngths, the property of
high di rectiona lity will be
lessened . At less than a
wavelength, signals to the
sides and rear will not sig
nificantly be reduced . The

OI'T' ON" L " ' - ••VE
GO!OUII O " .l.O...l.CS
166' .OR 60 " [TE" ' )

8 -001 - '0 .OO~

GOI OUNO 01 0 0 I

DO lO OT
U .... , ..AT[ 8HU","[ '."- "000\l.- ...Uf.... OE$1"fO

chang ing fro m a random
wire to t he beverage, SO--kW
4Q D in Queensland, Aus
tral ia, complete ly took over
the frequency! As it was
late r expla ined , normal
daytime reception included
regional-f requency sta tio ns
from Texas and Oklahoma,
and twil ight reception nor
mally included Ca lifornia
and Hawaii stations.

It was not until my wife
and I moved to a new loce
ton in 1980 that I had the
room to put up a beverage.
Despite summertime static,
St. Pie rre et Miquelon on
1375 kHz was readable
most even ings on the bever
age, yet t he re was no trace
of a ca rrier on a random
le ngth 120 ' wire. Europeans
on the standa rd medium
wave band were present
most evenings throughout
the fall , and Saudi Arabia
on 1521 kHz often put a
strong heterodyne on

-•

nee rs (Vo lume 42, 1923,
page 215 ff). Other writings
on the subject a re found on
ly periodically thereafter as
an editor o r writer " red is
cove rs" the antenna . The
seve ral Radio Engineering
Handbooks edited by Keith
Henney and pub lished by
McGraw-Hill al so ha ve di s
cussions of the antenna .

Results

As a medium-wave DXer
in the late 1950 s and
through the 1960s, I had
heard of beverages. Severa l
National Radio Club DXers
used them to good advan
tage , Probably the most
spectacu lar example was
Jerry Conrad's 1 500' bev
e rage In an orange grove In

so uthe rn Florida . I heard
one tape of 15S0 kHz on
which sovw CBE , Windsor,
Ontar io, normally is the
dom inant North American
clea r-cha nne l sta t ion, but,

c.',n!OOo
T"[ lI[~[~"[ ..
"OR "f:Ct1VI"G O"L '

N O, a beverage is not a
drink! This beverage is

a super longwire receiving
anten na that is absolutely
worth all the time and ef
fort that it takes to put it up

The advantages of a bev
erage antenna are that it is
highl y d irectiona l, has ex
treme ly low noi se p ickup.
and produces excellent sig
nal-to-no ise ratios . Its di sad
vantage is that it requires a
lo t o f ground to put it up in
the direction that you want
to li sten .

The beverage antenna
was invented in the early
1920s by Haro ld H. Bever
age. It was fi rst discussed in
a paper titled " The Wave
Antenna -A New Type of
H ighly Directive Antenna,"
writt en by Beve rag e .
Ches ter W. Rice . and Ed
ward W. Kellogg for the
journal of the American In
stitu te of Electrical Engi-
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Y POPULAR REQUEST..
The Best Features Of Two Proven HAL nrrv Models

Are Now Avai lable In ONE Convenient New Unit
The

DS2050KSA
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052050-$649.00
(Available April 24, 1981)

• Self contained RTTY and CW terminal
-RTTY demodulator is now Internal!

• Best features of BOTH the OS2000
and ST5000 In one package.

• Simplified connections to your trans
celverwith standard phono connectors.

• Front panel tuning meter (rear panel
scope connectors).

• Both 170Hz and 850Hz shifts for receive
and transmit.

• Full high voltage loop' compatible lor
printers, keyboards, and tape trans
millers (TO's).

• Full length 72 character IInes-24 line
screen.

• Pretype either 255 character transmit
buller or the lull 1728 character screen.

• Two programmable HERE IS messages
with CW 10.

• Keyboard Operated Switch (KOS) for
automatic TXlRX control.

• Bright·dlm display 01 received or trans
milled texl.

• 1·100wpmCW;60,66,75,100,133wpm
Baudot RTTY; 110 or 300 baud' ASCII
RTTY.

• Word wrap-around, Unshllt On Space
(USOS), and Synchronous IdleTransmil.

• Edit as you type with WORD transmit
mode.

• Built-in demodulator Is a proven ST5000
demodulator, not asimple compromise.
'Use your own high voltage loop supply.
ZExtemal modem recommended for 300 baud.

WHEN OUR CUSTOMERS TALK WE LISTEN

HAL COMMUNICATIONS CORP.
BOX 365 , '"
URBANA, ILLINOIS 61801

217-367-7373

052050 $649.00
MR2000 $169.00
E5M914 $169.00
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Fig. 2. A homemade 4:1 balun.

advantage of improved sig
nal-to-noise ratio will be re
tained , however .

Increasing the number of
wavelengths on t he wi re is
not no rm a ll y effec t ive
when the number exceeds
eight to ten . The front ac
ceptance angle also be
comes sma lle r. That was ex
emplif ied here by back-to
back QSOs on October 5,
1980, with XT2AW. Upper
Volta, o n 40 and 75 meters.
W hereas my beverage. run
ning northeast, o ffered no
advantage over the dipole
on 40. o n 75 it wa s signif
icantly better and provided
solid copy. XT2AW was just
barely audible on the di
pole.

At certain times. pa rtic
ularl y in the twil ight hours.
the beverage will not ap
pear to be function ing. The
chang ing, tilting ionospher
ic layers in t ransition tend
to produce high-angle sig
na b without any wort h
while low-angle co m po
nents.

How 11 Works

The long ante nna wrre
pointed in the direct ion of a
passing radio wave has a
high degree of expos ure to
the horizontal co mpo nent
of the wave. This induces a
cont inuously building se
ries of vo lta ges that are
propagated a long the an
tenna from one end towa rd
the receive r. The effects are
cumulative over the long
length Energy co llec ted
fro m a radio wave traveling
in the opposite direction is
d issipa ted in a termina ting
resisto r and so does not
enter the rece iver. RadIO
waves arriving fro m the
sides have re la tive ly littl e
effect on the rece iver.

Installation

Installi ng a beverage is
re la tive ly simple. As a m ini
mum, you will need anten
na wire, a 4:1 ba lun, a
ground rod, a 5OO-Ohm 1· or
2-Watt carbon resistor, and
coaxial cable to feed the
rece iver.

I used a surplus 1000' roll
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of insulated #18 hock-up
wire. Others use co ppe r
weld; almost anything will
suff ice. The wire should be
insta lled at a more-or-less
unifo rm height 3' to 12' off
the ground. Mine averages
about 8' so that deer walk
ing through the area won't
snag the wire and pull it
down.

Run the wire - at least
400' and preferabl y 600'
1000' - in a straight line. A
few d egrees of bendi ng
ove r the cou rse is accept
ab le but anyth ing more
than a 10- o r 2o-degree
bend should be avoided .
Run the antenna wire in the
direction of pri mary inter
est.

At the fa r end , insta ll an
8' o r 10' ground rod. Con
nect the end of the bever
age to the ground rod with a
nominal SQO-Q hm resistor
in se ries. Use a non-induc
tive res istor if one is read ily
ava ilab le, otherwise a sma ll
ca rbo n resistor will be fine .
The va lue of the resistor is
sub ject to experimentat ion;
va lues ranging between 200
and 600 Ohms are normally
found to be best .

If you need to improve
the effectiveness of the
ground because of poor
co nd uc t ivity at the point of
the ground rod, connec t
some 66 ' radial s to the
ground rod. Run one of
the m away from the ground
rod, cont inuing in the direc
tion that the beverage was
pointed.

A terminated beverage is
unid irectional in the d irec
tion that the beverage runs,
i.e., from the receiver end
to the te rmina ted end. If
you want the antenna to be
bi-direc tional a long its axis,
leave the fa r e nd unterml
nated .

The beverage is a high
impedance antenna. It will
perform by connecting the
receiver end of the bev
erage antenna wire to the
inner cond uc tor of the
coaxia l cable feed ing the
receiver. I'll leave it to the

re GIlOU~O eoe "'~ O

5 "'f~0 O' COA ~I "'L C...Kf

TO C f ~ Tf "
CO~OUCTOII O'
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._ GIIOU~OfD f .. D
01' ....~u ..

enginee rs to do the ca lcula
tions o n exact impedances
and tell you to insta ll e ither
a comme rcia l o r home
made 4:1 ba lun. Almost
any thing to get the Im
pedance match into the
ball park will do.

I wound 24 turns of hook
up wire onto a surplus 2"
toroid, tapping it at 6 turns
for the coaxi a l center con
ductor (see Fig. 2); it works
just fin e. If the beverage is
only for amate ur band use,
i.e., above 160 meters, one
of the small antenna tuners,
such as marketed by Den
Tron or MFJ, wil l perform
eq ua lly well. A fixed ba lun
shou ld be mounted at the
receiver end of the bever
age wire, whereas an anten
na tuner should be placed
by the receiver.

Although this beverage
antenna is a receiving-onfy
antenna, some users will ad
jus t the antenna tuner for
max im um by load ing a
small amount of power (less
than 5 or 10 Watts) into the
beverage. Don't forget the
term inating resistor!

At the receiver, install
switches or relays to listen
with the beverage and
transmit on your normal an
tenna(s). If you have a sep
a ra te receiver and trans
mitter, that task is simple.

If yo u have a second
ground rod available, in
sta ll it at the end of the bev
erage wire. Tie the ground
side of the fixed balun and

TO IfYfUGf
. .. r f ..... ""M

the co axia l sh ield to grou nd
with a short p iece of wire.

Some fina l insta llation
notes are in o rde r here. An
ohmmeter connec ted in
se ries between the rece iver
end of the beverage wire
(te mpo ra ri ly di sconnected
from the bal un) a nd the sec
ond ground rod sho uld read
10k to 15k Ohms, assuming
the far end of the beverage
is terminated . The circu it is
c o m p le t ed t h ro ugh the
earth. An infinite reading in
dicates a break in th e
beverage antenna wire .

If you install multipl e
beverages for multiple lis
tening directions, the an
tenna se lec t io n devi c e
should ground th e bev
erages not being u sed .
Otherwise, signals built up
on the other beverages (or
random wires) in the area
will be induc tive ly co upled
to the beverage in use ,
causing extraneous signa l
pickup and blunting of the
nulls .

Conclusion

The beverage has opened
new vistas for me desp ite a
very modest sta tio n insta l
lation . The abil ity to hear is
of paramount importance,
and I attribute some ex
cellent OX on 80 and 40
meters to that antenna . If
you have the room to install
a beverage, go ahead and
do so. You'll be surprised at
what comes out of the
noise levels!.



Compact

Low Wi nd Resistance
Weather Ti ght Case
Chromate Coated Al
Resists Corrosion

/

/
0 0
0 0

H.P. Hot Carrier Mixer Diodes
Voltage Tuned Oscil lator
Easily Installed

COMPLETE - ASSEMBLED AND TESTED - READY TO INSTALL - NOT A KIT - ONE FULL YEAR WARRENTY
AMAT EU R TELEVIS ION

MICROWAVE RECEI V ER DOWNCONVERT ER

Cavity Tuned Front End

H.P. Low Noise Transi s t or

ELECTRON IC HOB BY INN OVATI ONS is proud to present to the Amateur Radio Market
a high gain. low no ise. modern technology S-Band Microwave rece iver converter. This
converter wil l l et you explore the unknown frontier of Amateur and comme rcial radio ,
for your personal enjoyment. In this region of line-of-s ight reception, tune i n t he
band of Amateur. digital, FM , AM. or TV modes of transmission using the downconverter
and your own telev ision set.
Caut ion: Th i s uni t was des i gned for Amateur use, recept i on of other TV signals is the
respons ibility of the owner.

• • , •

•

• •
• •

•
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SPECS :
Preamplifier: guaranteed 10 dB @2.5 dB noise f igure
Mixer: Hewle tt-Packard 5082 -2835 qua lity Hot Carrier Diodes for optimum performance
IF Amplifier : 25 dB minimum ga in @1.5 dB noise f igure
Output Impedence : Nominal 75 Ohms or 300 Ohms (matchi ng trans forme r supp l ied)

Guaranteed Superior Performance : Your choice of guarantee
1) Return for re fund less 10% restocki ng fee or
2) Show us a better commerc ial converter within 2 weeks of receiv ing unit and ret urn

order for a full refund plus a $20 .00 gift certificate, good towards next purchase.
AMAT EUR SPECIAL $179.95 Includ ing sh ippin g ( UPS)

V ISA and MASTERCA RD charges accepted ,cal l ( 804) -489- 2156
Virg inia residents please add 4%state sales tax , COD orders 20%deposit required
Coming soon 900 Mhz. and 1296 Mhz. versions - Parts avai lably separate ly
Specia l pricing for club projects .

ELECTRONI C HOB BY I NN OVATI ON S .... 447

7510 GRANBY STREET SUITE 207

NO RFOL K, V IRG IN IA 23505
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Eugene f, Ruperto WJKH
RD #1, Box 366
West Alexander PA 15376

Design-a-Dish
- produce a proper home-brew parabola

with this BASIC program

Fig. 1.

UOSED
~~D OF
~U IOE

1/ 4 '

L
~CO~~ECTOR

orv. saving a few bucks by
using my SSTY monitor in
stea d of buying Radio
Shack's monitor.

After a few hours on the
manuals, I was off and run
ning. Then , after a couple
of hundred games of " l u
nar lander" and " Black
jack," I put something in
the machine that ran more
along my lines of interest: I
wanted my TRS-BD to he lp
me construct a parabolic
dish and feed system for re
ce iving t he geostationary
weather sa t e llit es that
transmit fac simile on 1691
MHz . Amateur interests
(incl ud ing my own) range
from m oon bounce to
Cunnplexers and even to
domestic sa te llite TV re
ception (TYRO), so it ap
peared that the ham with
o ut a dish would be missing
out on a lot of fun .

If you like to roll your
own, you can save a few
bu ck s, learn some t h ing
about dishes , and not have

r-l'~GTH OF GvIDE ('I J2)------j

r
•

1L-------"~
DIA",HR
0' GUIDE

,~-----+-- X AXIS"l JDEPTH-0' CuRvE - ,

Y AXIS,- -------------

PARABOL IC
'" CVR\{~,
•••
o

e

A fte r months of chatter
on the club repeater, I

decided last week to join
th e co mpute r nuts. They
seemed to be having so
much fun with their micro
processors that I didn't
want to be left out. 1
bought a TRS-BD with level
II BASI C and 4K of mem-

1 PR lNT"DISH fltl[l FEEDtUN DESIGN~ * Rl..f'f:RTO IoGKH 4/79"
2 Ciif,:JJEGOO
10 PRHIT"F'fiRl1En.IC DISH OCSIGN F~:OCP.fft "
1S PRINT .PRIrH
20 INPUT "DESIRED DIAMETER IN FEET:";D
30 INPUT "DESIRED F/t! RATIO"; Z
40 PR INT .PR1NT "THE FOCUS IN FEET IS";Z*D.F=ZtD
45 PRI NT -neur RATE OF FtOT fLCffi ~'ftXIS. EYERV ? INCI£S·. INP1JT 11
50 PRINT PR I I-iT "C-«~ IUATE \ffLL{S m.: HftF DISH sra ~ f6 FCtLo.IS: "
60 PRI NT TA8(15)"V', TAB(}O)"X"
70 FOR V=0 TO . S*D*12 STEP I1 :X=V*V/(4*(F*12»)
~ PRI NT TRB( lS)¥iTRB(10)X
90 ~XT V
180 S=(D!2)(2i(4*F)
11e PRINT "n£ Sf(,lTTf! (f THE DISH 15";5; "FEET "
114 It-rol":tf'lJT DISH OPERflTltll FREQ IN rtIZ FOR !)lIN FI~" ; T
115 l=l1S11/T
116 G= 59*(iO. 14159*(l*12)A)[2)
117 HFlOG([')(~OG(10) *le

118 PRINT,PR INT"THE Cil lN AT", T; "IS"H, 'DE:'
119 GCISlI: JOO
201 PRI NT:PRINT 'HUS PROIl<fII1 caruarrs H£ P~TER5 FeF: A"
m PRI NT'CIRCI.lff: I.fIYEGUIDE TO COOi< TRilNS ITlOO I:£VICE. "
2Il3 PRI NT PRINT'fU oc,'TPUTS ft\E NETRIC. "
208 INPlJT"IUPUT DESIGN FREQ (f (fERflTIOO IN l'tlZ. "iF
210 0=}OOOO*i ll:m6l(F*(Hl)[6)
212 ()1=0/1. 71.D~'1. 31
214 CS=(D1+D2)I2:D1=CS*1. 71
216 G=O!($QR(1-({0ID3)[2»)
218 PR INT"CUTOFF Dlft, FOR OCtlI~T J100E IS:"i D1.; "CIt "
2213 PRINT.PRINT"CUTCfF DIMTER FOR NXT LloJ: exe ."; D2; "CI1, •
22S PRWT PRI NT"OOII:£ Dl/f'lETER Stnl.D E{ E{TlolEEU'JD2; '-!'D1
228 PRI NT"fMRfl(£ IS"; CS
z..'il PRI NT :PRUWTHE PHVSICfL GUIDi: LENC;TH, ([,12) IS : -, Gi2; "CM. "
235 PRINT:PRI NT"THE FREE-SPACE WAVELENGTH AT";F;"MHZ, 15"; 0; ' eM. '
240 PRI NT ,PRI NT"THE PROBE lEN(jTK IS, "; 0*1l1'4, "j" •
245 PRINT"THIS IS fLSO Tff DISlfflCE FRO"I mEtE TO CtOSED E/li " 'CiOS/£Jt..:l
246 F1HHT"TO Fll{) Tff CUT(fF FREQ (f il CIR(tl~ WIDE'
247 INPUT"INPUT DI~TER IN CIt MiX ' Z=X/2, S4
260 Y=X*1. 71:PRI NT 'CUTCfF F~ DIA"; X; "CIt IS"; V; "CI'\ ~'j VI2, 54; "IN·
~'61 PRINT"FREQ. IS :"; 3\:Q10/-/"ttQ. "
300 PRINT "INPUT AF~ DISH Pff:ILB FOR fUN OCSIGN,[: F~ DIA ','5ct1TOFF FREQ"
3a1 IIf'UT At: IF FI$="A' TI£N10 ElSE 3IJ2
302 IF fI$~"B· TI£N 2M ELSE31J3
3113.' IF fi$~ " C " TI£N 246 ELSE 3131
394 RETlJ:N

Program listing,
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to worry about t ransport
ing a surp lus ten-foot dish
across town o n the roof o f
t he fam ily Volkswagen .
Many good d ishes have
been const ructed usi ng
plywood ri bs and screen or
formed aluminu m tubing,
but most articles written in
the amateu r journals us
ual ly specified one size of
d ish and o ne or, at t he
most, two frequencies of
operation. If after read ing
t hem you found that your
pa rticu lar app lication
did n't fal l in this category,
you looked up a m icro
wave expert or did a lo t of
readi ng on t he subject.

This program, wri tten in
Rad io Shack level I I
BASIC, takes the d rudge ry
out of the calcu lat ions.
The hardest th ings it per
form s are square root and
logarithm conversions, so
it shou ld be applicab le to
l evel I BASIC o r any other
langu age with li ttl e or no
m odi f icat ion. It requ ires
the user to select one of
three options: A - pa rabo l
ic d ish des ign, B-feed
horn des ign, or C - cutof f
ve rsus fr eq uency for a
spec ific diameter o f wave
gu ide. The program va ri
ab les are shown in Tab le 1.

Program A

Program A (lines 10 to

119) al lows the user to
select dish size and fld
rati o indepe ndent ly. Then
it prints out t he X and Y co
ord inates in inches and the
foca l lengt h and depth of
the d ish in feet. This allows
you to select a specific
dish diameter and play
around w ith d if ferent fld
rat ios while plotting X and
Y coord inates for eac h
change. This was always a
pa in even w ith a calcu la
tor. It t hen asks the user to
specify the desi red fre
q uency of operat ion for a
gai n f igu re at t h is fre
quency. The computer wil l
give a gai n figu re in dBi
based on a 56-percent dish
efficiency; this may be a
bit optimist ic but i t is a
good ballpark f igure. It
may be changed by enter
ing your own percent fig
ure at line 116.

The curve form ula is de
ri v e d fro m the basic
y2 = 4AX defini tion of a
parabol ic curve where, in
this case, the known Y axis
represents o ne hal f of t he
d ish size (t he other half o f
t he d ish is t he same curve),
4A is a constant where A
represents t he focus, and X
is our unknow n. X repre
sents the depth of t he
curve along the Y axis . We
appropr iatel y substituted F
for A in t he p rog ram. The

program asks the use r for
the nu mber of p lots along
the Y axis by saying, "I N
PU T RATE OF PL O T
A LONG Y AX[S EV ERY 1
INCH ES" . Depending o n
t he cu rve pe rfect ion
desired o r your sk il l wi th
the sab re saw, use what
ever va lue you t h ink neces
sary. I used every four inch
es for large d ishes and
sca led i t down for the sm al
ler d ishes. See Fig. 1 for
cu rve design .

Program B

Program B (li nes 201 to
245) speci f ies the diameter
and length of a ci rcular
wavegui de-to-coax tran
sition device ' used by a
number of amateurs with
grea t success. Basica lly, i t
takes the form of a tin can
open at one end and cl osed
at t he ot her. A quarter
wavelength rod is mounted
approx imately a quarter
wave length from t he
closed end, perpendicu la r
to t he longitudinal ax is o f
the ca n and mounted o n a
connecto r su itab le f or
coax ca b le. The dom inant
mode (the one we' re inter
ested in) is the TM" mode;
it Iies between 1.71 d and
1.31d, where d is t he gu ide
d iameter, 1 .71 is t he cutoff
for t he dominant m od e,
and 1.31 is the cutoff fo r

t he next mode to develop
(the TE01 mode). The diam
eter is based o n the Hl 1
and TEal limit s for the
desired frequency of use
w hich is input to t he com
puter by the user. Th is is
done by the prompt, " IN
PUT DES[GN FREQ OF
O PERAT[ON [N M HZ."

For examp le, we type in
" 1691", hit the enter key,
and t he computer pri nts
out "CUTOFF OIA. FOR
DOM[NANT MODE [5,
10.535 CM ." "CUTOFF
D [AMETER FOR NXT LW R
MODE, 15.21 2 CM." Aha,
m y 'l z-c m diameter la rd
ca n wi ll do the t rick !

These l im it s are m at h
ematically depicted in the
form u las. The program cal
cul ates and prints both
lim its and their average in
cm, thereby giv ing t he user

Formulas Used In Calculations
By the Computer

.l.o = 30,OOOIF
Whe re F = Frequency In MHz;
.l.o is the tree-space operating
frequency in centimeters (cm).

D = .l.o11.71 to 1.31
Whe re D is the diameter of the
guide expressed in ern, Ao is the
tree-space operating frequency
expressed in ern, 1.71 is the cut
off for TM 11 mode, and 1.31 is
cutoff for TE01 mode expressed
in cm. Thisgives the limits of the
guide diameter.

Table 1. Program variables. Notice that some variables are duplica ted, but due to user in
put the y do not conflict in the program.

Program
Line /I

20 D -
30 Z -
40 F -
70 Y -
70 X -
45 M -

100 S -
114 T -
115 L -
116 G -
117 H -
212 Dl -
212 D2 -
21 4 CS -
210 0 -
216 G -
247 X -
260 Y -
247 Z -
3O<l A,B,C -

Program Variables

Diameter of dish in feet.
lid ratio.
Focus of dish.
Vertical axis; half dish size , in inches.
Horizontal ax is; plot points of dish depth along Y axis, in inches.
Input variable to plot a point every (?) inches along t he Y axis.
Dish depth in feet.
Operating frequency of dish in MHz.
Operating frequency in inches.
Gain calculation (dBi).
Log multipl ier for dB. (RS Level II uses only natural logs.)
Cutolf calculation for TM 11 wave in cm (dominant mode).
Cutoff calculation for TEOl mode in cm.
Wavelength limit average of 01 and 02 in cm.
Alpha character denoting operating frequency calculation in cm.
Physical length of guide calculation; (G/2) gives actual printout in cm.
Input diameter of gu ide to computer for cutoff and length calculat ions in em.
Output to user: frequency of cutoff in cm.
Conversion of Y f igure to inches.
Program selection variables.

Ag = "01'1 , - (1,dAco)2
Wh ere A.g is t he lengt h of the
guide in ern, ace is cutoff wave·
length expressed in em, and Ao
is the operating wa velength in
em.

Aco = 1.71 to 1.31(D)
Where -co is t he cutoff frequen
cy expressed in cm. See Fig . 2.

y2 = 4AX
Where X is the x-axfa plot of dish
and Y is the v-exte plot of dish;
both are expressed in inches. Y
represents one hal f the dish
diamete r,lnput to the computer
in feet. Output to the user as "X"
and "Y'', in Inches. See Fig. 1.

GdB = 10 log (.59 [1 2nD/AoJ2l
Where G = ga in of the dish in
dB, D is dish diameter in feet,
and Ao is the operat ing frequen
cy in inches.
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CALL TODAY 406-259-9554
CONLEY RADIO SUPPLY

318 N. 16th SI. Billings, Montana 59101

References
1. Vilardi WA2LTM, QST, March,

1973, "Simple and Eff ic ient Feed
Systems for 1296 and 2304."
2. Griem DJ1SL, VHF Communi
cations, Vo l. 8, April , 1976,
"Tubu la r radiator for parabolic

antennas o n the 13 cm band."

3. FAA manual DFR·33, "Trans
mission lines and wave guides."

know the operati ng fre
quency in ce ntimeters and
inches, depending on what
type of ruler he has in his
pocket. I was too lazy to
program the in put for both
inches and cm, so th is pro
gra m looks fo r on ly o ne
th ing: " IN PUT DIAMETER
IN CM," All outputs are as
advert ised. The program
begins at l in e 246.

In iti all y, after the com
puter has requested t he
user to select program A, B,
or C and has performed it s
task, i t returns in th is con
figuration fo r another pro
gram selection . Th is is
done at t he subrout ine on
line 300.•

TC-1 Transm itter /Converter . . . .
Plug in camera, ant., me, and TV
and you are on t he air. Contains
A C supply . T/R sw, 4 Modules
belo w $ 399 ppd

PUT YOUR OWN SYSTEM TOGETHER

TXA5 ATV Exciter conta ins
video modulator and xta l on 434
or 439.2 5 mHz. All modules
wired and t est ed .... . $ 89 ppd
PA 5 10 Watt L inear mat ches
exci te r for good co lor and sound.
Th is and all modul es run on
13.8 vee $89 pdd
TVC·2 Do wncon vert er tunes
420 10 450 m Hz. Outputs TV
ch 2 or 3 . Contains low no ise
M RF901 preamp $55ppd

~
_._- P.C. ELECTRONICS a--Maryann 2522 PAXSON Tom . ,

WB6YSS ARCADIA. CA 91006 W60RG

PAC KAG E SPECIAL all FM A5 Audio Subcarrier adds
fourmodules $249ppd st.andard TV sound to the

Pict ure $ 29 ppd

SEN D Sel F-ADD RESSED ST AMPED ENVelOPE
FO R OUR LAT EST CA T A LOG INCLUDING :

Info on how t o best get on ATV , modules for the builder.
comp lete units. b&w and colo r cameras, antennas, monitors,
etc . and more. 20 years experience in ATV .
Credit card orders call (2 13) 447 ·4565 . Check. Money
Order or Credi t Card by mail.

WHY G ET O N F AST SCA N A TV?
• You can send broadcast Quality video of home movies, video

tapes, computer games, etC, at a cost that is less tha" sIOSC,lI'\_
• Really improves public service communications for parades,

RACES, CAP searches, weather watch, etc.
• OX is about the same as 2 meter simpte~ - 15 to 100 miles,

AL L IN ONE BOX

some leew ay on d iameter
fo r t hat par ti cul ar fre
quency . The guide length,
however, is based on the
com puter-derived average
of these limits . The actua l
guide leng th is one ha lf t he
theoret ical guide length,
wh ich gives a broader fre
q uen cy response when t un
ing the vert ica l rad iato r.
This was based o n work
done by D j1SL. 1 It also
pri nts out the free-space
operating wave le ngth in
em for reference and gives
the probe length and d is
tance from the closed end
of the gu ide in mi ll imeters.
The program begins at line
201 . See Fig . 2 for a sche
matic o f gu ide and d imen
stons .

Program C

Th is progr am (lines 246
to 261) is des igned for the
guy who always wanted to
know the cu to ff frequency
of a tomato paste can in
the TM 11 mode and also to

FAST SCAN ATV

Brings you the
bruakthroughs!

MODEL MM·1
MORSEMATIC

COMPUTERIZED KEVER
GREAT FOR CONTESTING,
DX OR CODE PRACTICE.

$199.95

•

I

CK·1 CONTEST KEYER $129.95
MK·1 STANDARD KEYER $79.95
MT·1 MORSE TRAINER $99.95
KT·1 MORSE KEYER/TRAINER $129.95
ME·1 MEMORY EXPANSION
BOARD FOR MM·1 KEYER $59.95
AC-1 600 Ma. A.C. SUPPLY
FOR MM·1 KEYER $14.95
AC·2 350 Ma. A.C. SUPPLY
FOR ALL OTHER KEYERS $9.95

WRITE FOR COMPLETE SPECIFICATIONS
WE STOCK KENWOOD, ICOM AND YAESU.
WRITE FOR COMPlETE CATALOG

HAND HELD TRANSCEIVERS:
YAESU FT·207R 2 METER $269.95
ICOM IC·2AY 2 METER $242.50
KENWOOD TR·2400 2 METER $375.00
TEMPOSIT 2 METER $275.00

1S0POLE..VHF ANTENNAS
ISOPOLE·144 JR. BASE ANTENNA $39.95
ISOPOLE·144 BASE ANTENNA $49.95

NoSalesJax ='W"h=:e=::
in Montana. reasonable cost. Raise more repeat.

ersor increase yoursimplex distance!
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LS SERIES SPRING MEMORY SALE
RAMS ,_. EPROMS

2101 (4SOns) 2.49 2.29 ,_.
2102·1 (4 SOns ) .99 .95 1702 ( lU I ) 4.95 4.75
21L02·1 ("SOns) 1.29 1.15 2708 (4SOns) 4.95 4.75
2111 (450ns) 2.99 2.49 2758(5v) (4SOnsl 9.95 Call
2112 ("SOns) 2.99 2.79 2716(5v) (4SOns) 7.95 6.95
2114 (450n s) 2.95 2.85 2716·1(5v) (35On5) 12.95 10.95
2114L·2 (200n5) 8129.95 3.10 TMS2516 ("SOns) 9.95 9.50
2114L·3 (3OOns) 8124.95 2.95 TMS2716 (4SOns) 9.95 8.95
4027 (25On 51 4.95 3.95 2732 ' 4SOns) 29.95 Call
4116·15 (l 5On s ) 8121.95 2.65 TMS2532 (450nsl 21.95 Call
4116·20 (:lOOns) 8119.95 2.35 TMS25L32 ,"SOns) 29.95 Call
4116·30 (JOOns) 8118.99 2.29 TMS2564 (SOOn s) 179.95 Call

NEED YOUR ORDER
SHIPPED TODAY?

THEN CALL TOLL FREE

800·538·5000
IN CALIF.

800·662·6233
(effective 4·14·81)

BEFORE YOU BUY, CALL US.
WE WILL BEAT

ANYONE'S PRICES

6800 8080
MOO It 15 .,." as
"" " ""'" '" ""'. """" .." 8212 z r

"" ." "" '""'" "" "" 215

"'" 515 "" '""" '"
,,,. ] ( 9

"" ." 8228 .",,~ ''''"" '""" 12.95

Z80 "" .'""" ""6259 """" '" ""
.,,,

,." 12% " '" 1595
zeo.crc 7,65
ZSO·OM" 18 00
zso.eto "" T.V.Z80-S 10 12 2750
Z80,$ IOI9 "' ''' CIRCUITS

MISC. MC1330
MC 1350

l111-BOl 2495 MC 1358
3242 995 LM380
AY5-1013 '" l M565
8126 249 LM74'
8128 249 LM1310
8191 1,69 l M1800
8198 169 LM1889

7400 SERIES IC SOCKETS VOLTAGE REG's
10/1 ,00

,ecc " ..'" " 14 123 " 8plnST 1011 .29 8 pln WW sa '''''' as zsosr "
1011.00

7402 " 7H2 " 14 15 1 " 14plnST 1011 .49 14 p ,n WW " 18121 " 1912T "
10/100..'" " '''3 " 74153 " 1I!I pinST 1(1/1.69 16 p ,nWW " 78151 " 1915f '" "..'" " 7414 " 74 154 .., 18 p in sr 1(){1 .99 18 pmWW " 7824 f " 79241 '"'W " 7415 " 741 56 " 20pinSf 1012.89 2Op,n WW r o

'''''' '" '''''' 1,49..'" ,. 7416 as 74157 es 22p,nSf 1012.99 22pm WW r a
1410 " " OJ es 74 161 " 24 pi n sr 1(){2.99 24 p,nWW 149 78 12K '" 7912K ..,
"", " ,eee as 74163 " 28 pi n Sf 1013.99 28 p,nWW 1 69 78105 " 19105 ",,,,,

" '"'' " 14164 as .to pm Sf 1(){4.99 .tOp,n WW '" 78112 " 7911 2 " LEDS
'''' " 7491 " 74 173 '" $f _SOLDERfAl l ....'.... - .... I ll f .... II ..., 18115 " 7!111 5 """, " 7492 " 14174 es Jum bo Red HilI 00
1442 " 149 ) " 14 175 es J umbo G,een 61 1.00
7445 ss "" " 14176 es Jumbo Ye llow 611 ,00

"" es 14100 1 19 14 192 " LINEAR 5082·7760 43'CC 79
7441 es 14 10 7 " 14193 '" tJlAN14 .3"CC "7448 es 14 121 " 14 196 '" CMOS tJl AN72 ,3"C A "l tJI30h 34 l tJI556 69 l tJIl4$8 139

""" as "',. " "''''
., l tJI3Oll• 98 l tJI 565 99 l tJI l4-8':l '"l tJI3091\ 1 49 l M566. 149 l tJI l800 ' "74S00 SERIES """ " "'" " "'''
.,

l M31h 64 l M56h 129 l Ml689 '"""" " "''' es "'''
.,

l M3171 229 l tJI 723 49 l M3900 " DIP""" ., "''' '" ece " l M318. 1 49 l Ml33 98 15<15 10 ".."" ec 14$ 124 3 ~ 745268 "''' " -, " """ " l M32310 4 95 l tJI14 h 29 MCI 3JIOoo 1 89 SWITCHES
74S02 ec 14$ 174 1 49 14$381 "''' " "'" '''' "'" '" l M324 59 l tJI 147 19 MCl 3!iCh-l 29
..soe '" 14$ 188 4 15 14$471 "''' " -, '" esoa " '"'" 99 l Ml48. 59 MC l 3508 179 4 posmo" """", sc 14$ 195 1 95 74$412 "''' " -, " 4508 395 l tJI377 229 l M1310 '''' 5 PO$,I,o<> r o
14531 " 14S2.tO 295 14$4 14 "''' " sese " " COO " '""" 129 l MI 414 '"74$74 eo 74S260 1 80 14$ 5 70 "''' '" «ec '" 14C 14 I 49 l M555. J9 l MI4508. "

6 POS"OO<l ,'"
74$113 79 145281 4,75 14$!>11 "'''' '" aoee '" 1 POs.IOO<l """''' " eoe " v .". 8 POs,toon ,,.
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INSTANT SOFTWARE
With our latest in HAM radio, etecrrcntcs end

utility programs, Instant Software proposes
to, I) organize you 2) keep you up-to-date 3)

so lve your mlcrocomputlng problems (well
. some of them) 4) entertain you. and S)

save you money. Sound too good to be true?
Read onl

ELECTRONICS I
If you're still designing circuits the o ld 

tesntoneo W i!lY, let the Elect ro nics I package

Int rod uc e the latest way to go:
Tuned Circu it s a.. Coli Wlndlns- Deslgn
tuned circui ts for audio and rad io frequen

cies. Th is two-part program wi ll find the two
missing va lues from any two of the follow

ing, frequency. capacl tance, inductance, or

reactance . The coil-winding section wi ll
calculate the number of turns and wire
gauge required for e close-wound, alr -, or
sjug-rune d coli f rom the Inductance,

diamet er, length , and permeab ility of the

coi l.
555 Timer Circ ui ts-Timers, both mono

stable (one-shot) and astable (oscillator),
can be ea sily designed with this tw o -p art

program. The program will a lso draw a com
p lete schematic on the screen of your

TRS-BO.
LM 1S t Pre-Amp Design-Yo u too can

quickly design an IC preamp. With this pro
gram dll you need to do is enter the param
eters o f the performance you want, and the

program does the rest-right down to draw
ing a detailed schematic o f your circuit on
t he screen!

Order No. 0008R $7.95.

QSL MANAGER
Old you remember to send a QSLcard to the

op you worked last w eek? M aybe you sent a
QSL, but can't recen getting one in ret urn, The

QSL Mi'lnager program will help you set up a
computerized log book fo r Instan t access to
your records.

Make complete log entries which include:
date, time, caustgn. name, band, both the
Sent and Received signal reports, the mode,

QSL sent/received, and any remarks you may
want to add,

No more fumbling with Index cards during a
QSO, because the QSL Manager has a built-in
search function to tccere end display lnforma

r fon on any catlstgn In your records. Yo u can
even list a ll the QSO's for i'l partlcular da te,
time, band worked, mode or a speci fic signal

report , Up to 1400 entries can be accessed
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from your d isk (depending on how many disk
dr ives you have),

The program has built-In editing fea tures
that help you keep yo ur log book up-to-cere.

There 's also a command t hat lets you cut
pu r your log entries t o a printer fo r hard copy.

In thdt next QSO, knock thei r socks off w ith

your inratnbte memory. (12)

No. OISIRD $19.9S Disk.
....,...,0_-_....... .-. """",..-

HOME ELECTRONICS
TROUBLESHOOTER

The t hree programs In this package will
help us non-technical types to locate the most
common problems in home electronic equip
ment. Yo u' ll be shown step-by-step proce

du res for :
I . Anillyz ing common problems

Z, The simple and logica l solutton to t he prob

lem
3 . A general cost-guide to commercial repairs

II can be used to diagnose problems wi th
th ese types of consumer e lectro nic equip
ment: BlI..W and Color TV's, Stereo Recei vers!

Amplifiers, j umra btes. c assette and Elght
Track Decks, Porta ble and Table Recites, por
table Phonographs and Handheld cassette

Recorders,
In some cases t he repair may be relat ively

simple an d you may wIsh to fix It yoursel f .
Other l imes, you m ight IOCM e a gen eral prob

lem area. but you may not be able to correc t
the Iau l t , In t his event , the repatr should be
referred to a qualified serv ice shop. Even If
your appliance needs professional help, th e

repa ir cost may be reduced by Informing the
shop of w hdt you have learned by using this

program. (TI)

No. 0169R $9.95.

DOES
BASIC PROGRAMMING

ASSISTANT
The BASIC Prog ramming Assist.:mt utility

program helps you to code and debug BASIC

programs. Wri t ing and debugg ing can be a

frust rating, time-co nsuming process. espe

ctany for leng t hy programs. BPA helps you

control and t rack th e vartebtes, BASIC w ords,

and line numbers In your programs. It reduces

the time and effort needed to get a program

runn ing properly.

BPA does three things for you :

I. BPA will list the variables used in a BASIC

program . Yo u can have BPA list only a partic

ular variable, list all the variables. o r list all

t he mult ip le letter variables t hat begin with a

specific le tter. If you wish, i t will else list th e

li ne numbers wh ere each vartable appears:

the variable-type sym bol (string , Integer,

single, or double prec ision): whether o r not

th e var iab le is a dimensioned i'lnay: and

where the verteore is changed,

2 , BPA w ill produce i'l cross-reference list o f

line numbers for GOTO's, GOSUB's, and IF_.

THEN statements.

3. BPA will list th e line numbers w here a

selected BASIC funct ion wo rd (such as INPUT,

PRINT, etc .] is used. Optionally, It lists only

the lines where the BASIC word appears w ith

a speci f ied varlabte.

The m inimum system required for BPA Is

TRS-SO Level II 16K computer, a lthough it w i ll

operate on the 3 2K and 4BK versions as well

as In Disk BA SIC (both TRS-DO S and

NEWDOS).

Order No. 0203R 514.95.

HAM PACKAGE I
Use t his versatil e package to solve many

problems commonly encountered In etec
r rontcs design. It' s ideal for techn icians who
must frequently apply fundamental e lectron

ic formu las.
Ohm's uw- Easlly performs calculations in
volving vol tage, current , res ist ance , and
p o wer .
Series -And F""'-Allel ulcul4\t1ons- Find the

value for cepect tors or resist ors In parallel
or series circuits.
Volt-Ase Dropping -And Volt-Ase DI"ldlng
This w ill give you th e va lue of a dropping

resist o r and t he effective resistance o f the
load ,



TR5-Tests

.....445

re"lnc.

DYNAMIC
DEVICE DRIVERS

TRS-Te!>t!>: three TRS-BO dtegnosncs will

reu you If there are any problems with your
computer. Th is machine·ICinguage utility

checks level J1 ROMs for dropped or detec
l ive bll!> by performing I 2B conseccnve
checksums on eeca of the Ihree ROM ctnps.

The Keybounce tesr helps 10 idenlify dirty
or cerecuve key!>.

The RAM te se tell!> you if your computer has
a detect ive RAM chip, and w ill idenlify the

chip according 10 the st an dard TRS-BO
scbemeucs.

w nether you repa ir compu ters for a liVing

or only want to check o ut your o wn computer.

you need TRS-- TESTS. (T I )

No. 0 184R $9.95.

FREQUENCY

nt

ELECTRONIC DESIGN
CALCULATOR

All these progrolm" ..,e Model III
compoltlble except IJ.ulc Pro g 'olm
mlng A u lstolnt .mel Dynolmlc Device
Driven.

Are you urec of working around a ll of me
uene "obstacles" thar are buil l tnro your

L J TRS-BO? Ever w ish that t here was some wa y 10

"repetr" those fmper fecnons?

Well here It lsI The Dynamic Device Dr ivers
packege has a ll o f th ese fea tures;

I"ros,.mm.ble Key Debounce: Your keyboard
can be "tuned" to your t yp ing style .
F'rogr.mm.ble Repe.tlng Key functlonl Every

key ha s a repeat f unction .
Lowercue Modlflc.t1on Support: Your have a

choice of slandard or sntrt-ror-rcwercese let 
t ers. (A lowercase hardware modification

muSI be Installed .)
letter 1lY.n Nothing Gr.phlu: Graphics
characters will be converted 10 tbe ctcsesr

ASCII character .
Printer/Screen Auto Swttc:hlng: If your printer
is accidentally turned off. your program
won 't bomb.

l'rosr.mm4!b1e P'rtnter fOfms Control: You
connot tne f ormal for pnneer output.

l'rosr.mm4!ble Ke)'boud Loc:k : Only you wlll
know the secret code t o unlock your key·

board.
Wllh the Dynamic Device Drivers peckege.

you can look forward t o working WI TH your
TRS-BO, Instead of against it! (T I )

No. OZZ8R $ 19 .9 5 .

Electronics is a busy and creat ive fie ld. Even

the best technicians and t beoreuc tans can use
some help w i th the myr iad calculations neces
sary to develop new products. Tha t hel p has

arrlvedl
The trecuonrc Design Calculator from ln

stant Software ma kes your TRS·SO the

hardest worker In your lab (next to you. of
course).

The uecnomc Design Celcutetor b rings

dozens of complex cetcuteuons down to size
in seconds. II can calculate Iw O o f Ihe four
possible values of Ohm's Law lor A.C. and

D.C.. g iven the other IWO. II can also produce

calculations for reecraece. tesonene frequen
cy, res tsrcrs and ceoecucrs in pdrallel and
series, frequency and wavelength. decibel
formulas and over two dozen c tbers.

Free yourself from the drudgery o f endless
carcutanng. Mclke your work simpler and
more eccureee w ith the Hecrrontc Design

Calculator. (1 I )

No. 0204R $9.95.

IT WITH

(T I ) =TRS-BO M odel I. l e ve l I I. 16K RAM .

(1 2) =TRS·BO M odel I . level I I 16K. Expansion Int er face 16K + 1 disk drive ,

TO ORDER:
See your local

Instant Software dealer.
If these packages are

unavailable, order dIrect.
CALL TOLL FREE
t -800-258-5473

Orders Only
In New Hampshire Dial

1-603-924-7296

PETERBOROUGH, NEW HAMPSHIRE 03458 603-924-7296

lie TIme ( o AII. n ls This secrtcn will
calculate the resistance. capecttance. or the
time delay of an RIC ct rcun .
Dipole .lind l.SI Anl~n.u-These two pro
grilms w ill compute the d imensions of an
aOlenna to your exact frequency and give
you an on-screen display-complete wilh ",II
measurementsl (T 1)

No. 0007R $9.95.

AMATEUR RADIO ADVANCED
CLASS STUDY GUIDE

Now you can use your fRS-80 t o help you
prepare for your Advanced Cress l icense test .
You cen rake 100 sempte quesrloos designed
(0 l est your knowledge of a l l tbe areas of skill
required 10 be an Adv,mced Cl3SS operator.
The study guide shows you. based on how you

answer the quest ions. which knowledge areas
you need t o examtne more closely. while II

familiar izes you with the form<tf of the exam
given by the FCC. The program will serve 10
see how well prepared you are for (he exam ,

and hopefully. m<lke the exam easier for you .
It will not take the place of hours of ded tcared

study, but II wUl helpyoudelerm ine when you

are ready to take tne exam. This program is a
valuable tool for radio amateurs sUivlng 10

upgrade their licenses. (T I )

No. 0252R $ 14.95.

~
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Mayday!
- help locate downed aircraft with

your local repeater

~-•-

Photo A. Clif ford Wilfjams K2UZS (left) and Ed Sommerfield W2FJ T check out EL T alert
system.
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Edward Sommerfif'ld W2f/T
49 SpI' ing Rood
Poughkeep5ie NY12601

Richard wnamamK2/XU
Box 1644

Poughkeepsie NY 12601

Clifford Wi lliams K2UZS
5 Tanglewood Lane
Poughkeepsif' NY 11603

The publ ic. from the be
ginning o f the era of the

Wright brothers, has been
enthra lled with al most al l
activities related to the air
plane. Inc idents related to
airc raft disasters, especially
the rescue of su rvivors.
have always captured front
page headl ines. Amateur
rad io. therefore, is present
ed with a rare oppo rtunity
to demonstrate our active
involvement in publ ic ser
vice with a project that first
and forem ost is of lifesav
ing benefit, and second is



Fig. 2. Interface from Clegg 22 'er to microprocessor.

Fig. 1. Emergency Locator Transmitter (EL T) alerting sys
tem.

,
•

All RE S'S TOIlS ,,. '" E'C EIlT
wHEIl E NOH O

K' - AIlC ~ E R 2l~ - 00 4

6VOC. SOOll. '2,.,

as set by R3 . The compara
tor output under these con
ditions goes to + 5 volts .
This positive voltage dis
co nnect s diode 01 and
allows current to flow into
the base of Q2 via diode
02, turning on Q2. and in
turn K1 . The activation of
K1 presents a contact clo
sure to the microprocessor
d igita l input.

The flowchart in Fig. 4(a)
shows that this d igital input
port is sampled every sec
ond and if all samples in a
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it to the inverted input of
voltage com para to r Q1 B.
The voltage comparator is
adjusted, via R3, suc h that
Q1 B output is at - 12 volts
under no-El.f-signal cond i
tions. This level e nsures
that Q2, the relay driver, is
off.

When an El T carrier is re
ceived, the Clegg 22'er age
voltage becomes more neg
ative, causing the Q1 Bin
verted input level to go
more negative than the ad
justable non-inverted leve l
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who hears t hi s signal ca lls a
predetermined list of per
sonnel who, in turn, vall
date that it is indeed an ElT
t ra ns m ission and not a
noise signa l and subsequent
ly not ify RDF-equ ipped
hams and the FAA.

Afte r this has been done,
the ElT mode is "con
tro lled " off and not "con
tro lled" back on unti l either
the FAA advises us that the
El,T has been located, or 48
hours have e lapsed, whi ch-
ever comes first. The Ell
norma l battery life is 48
hours and we don't want a
continuous alerting signal ,
and phone calls. after the
FAA has been notified .
ROF-equipped hams t hen
t rac k the ELT to its so urce
and ta ke appropriate ac
tion . (See Table 1 for com
p lete be a c on spec ifica
tions.)

Electrical Interface

The elect rical interface
(Fig . 3) is very simple. The
Clegg 22'er was modified
fo r 121.5 MHz (Fig. 2) and
RCA interface jacks added.
O ne jack is for the agc line,
and the othe r fo r 12.6 V ac
to power the interface. The
interface isol a tes and am
pli fies the dc age level up to
5 t imes via Q1A, and feeds

most visible, in a pos itive
light, to our community.

This project is t he early
detection and subsequent
location of downed aircraft
by use of the ElT (Emergen
cy locator Transmitter)
beacon transmitter carried
by law in all aircraft, and
activated under cras h con
ditions.

The MBARC (Mt. Beacon
Amateur Rad io Club) of
Poughkeepsie, New York,
was already involved in
ROF (Radio Direction Find
ing), using it to rid our
se lves of jam mers. A pro
posal was put before t he
membership to c hannel the
RDF experience and enthu
siasm into the ElT lifesav
ing program . Th is proposal
was unanimously accepted
and within 3 weeks a modi
fied Clegg 22'er was in
sta lled and operating at our
loca l repeate r site . Since
our repea ter is mic ropro
cessor control led, we were
able to experi ment with
various contro l and time
functions. As a matter of
fact, one of our enginee ring
problems led to an espe
cially hu morous innovat io n
as will be expla ined later.

Imp lementation

The FCC prohibits the d i
rect rebroadcast ing of sig
na ls on the amateu r fre
quencies other than those
received by the repeater in
put. We contacted the FCC,
and were advised that we
could indicate the presence
of an ELT signal by alte ring
our CW to.

Refe rring to Fig. 1, when
an ElT signa l is received,
the increased age on the
Clegg 22'e r, ampl if ied by
the interface, energizes K1 .
K1 provides an isolated
closure to a d igital input
port on the mic roprocessor.
If K1 remains energized fo r
5 minutes, our 10 is varied
to include an a lerti ng 8 dots
followed by a Morse code
" El I" (. .- .. -). This modi
fied alerting signal repeats
every 2 minutes. Any ha m
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Fig. 4(a). System flowchart.
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ELT Beacon Specifications
(EBC-102A Data Sheet)

Fig. 3. Modifica tions to Clegg 22'er for 121 .5-MHz ELT re
ception. XR= 8.262500 MHz for 121.5·MHz input, use In
terna tional Crys tal Manufacturing Co. catalog #433478 (10
North Lee, Oklahoma City OK 73102). Modifica tions in
clude removal of VU, V1 4, and V15. Do not remove V12.
This turns off audio and reduces heat generated by unused
tubes. A small pancake fan was mounted on top of the cabi
net to provide cooling required for 24-hour operation.

Antenna
The hu moro us inc ident

came about whi le we were
discussing the antenna in
sta llation at an engineeri ng

... ,"• , , •
••

"110'0""'0<' ," ..
• • • •... """. ".

Meets room temperature
specificat ions after
exposure

- Greater than 48 hours
- 12 1.500 MHz ± .005%

and 243.000 MHz j: .005%
-100%
- 1300 Hz to 400 Hz
- 3H'
- 45%
-100%
-Greater than 75 mW on

both frequencies
- Minimum 5 Gs for 12 ms

Maximum 7 Gs for 15 ms
-Frequencies within j: .005%

after exposure

mum resistance, and R3 to
ground level. Then, adjust
R3 until the ElT LE D in the
co llecto r ci rcuit of Q2 just
tu rns off. Adjust R3 an addi
tional 1/8 turn in t he same
d irection. If the ElT LE D
cannot be turned off, ad just
R2 to a lower resistan ce,

proach to repea te r anten
nae in general, since most
of our communica tio ns is
fro m high to low locations.

Adjustment

With the antenna con
nected to the rece iver, ini
tiall y ad just R2 to maxi-

Table 1.

Automat ic activation

Temperature var iation test
- 40 " C. to +55"C.
Low-temperature performance:
_lO DC.
High-temperature performance:
+ 55 '" C.
Altitude performance: 50,000 It.
Decompression: 8200 feet to
40,000 ft.
High-pressure performance:
-15,000 teet
Shock performance: 50 Gs,
6 axes
Vibration test: 10 Gs
Immersion test: 17 hours in salt
water
Waterproofness: drip 20 minutes

Modulat ion percentage
Sweep range
Sweep rate
Modulat ion duty cycle
Transmitter duty cycle
Peak effective radiant power

Operating life, room temperature
Operating frequency

p lann ing meeting, In o rder
to achieve a low angle of ra
di at ion, necessa ry to detect
s ig nal s located o n the
ground, a large vertically
stacked antenna sho uld be
used; this was ou t of the
question at o ur locati on.
While descr ibing the high
angle of radi at ion attri b
uted to the normal 2-meter
ground p la ne antenna,
someo ne piped up with :
"Why don't you mount the
ground-plane antenna up
s id e down? " We all
laughed, but that's just
what we did (see Fig. 5) and
it performed far beyond our
expectations. In fa ct, we
a re co nsid ering t his a p-

'2 U ,C

,S.minute interval detect a
co ntact closure, then the
m ic roprocessor ind ica tes
an ElT detection and alters
the repea ter ID- Fig. 4(b)
as p reviou sly descr ibed .
O nce an ELT is detected, it
will rem ain "de tec ted" un
t il t he contact opens for a
fu ll 5 minutes. This was
done to ensure that we
wouldn't lose the ElT if
someone, or something,
caused an inte rm ittent loss
of the ElT signal .
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tity of equipment and num
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nel that hams can assemble
to detect and searc h fo r
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Fig.4(b). Detail of ELTID.

has the equivalent of an
umbrella of actively moni
tored radio stations. lo
ca ted idea lly at high el
eva tions. Also. there are
very few organization s
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Conclusion

Future plans include Up'

grading the ELT detector in
stallation from the omni-di
rectional antenna to a co n
trolled directional antenna
such that triangu lation be
tween 2 or more repeaters
would point out t he initial
direct ion to search. This
wou ld cut the search time
considerab ly. Idea ll y, if we
could equip every repeate r
station with an ELT detec
tor. he lp could be on the
way within 5 min utes afte r
the EL T is detected .

No other o rganization

and repeat the R3 adjust
ment.

Problems

We have encountered
only one problem so far .
The second harmon ic of TV
channel 3 is in the 12o-to
132-MHz range. TV games
on channel 3. incorrectly
connected to a TV set with
its outs ide antenna at
tached. will radiate in the
12Q-MHz range. We advised
our close-in neighbor of this
problem . and interfe rence
to the ELT rece iver stopped .

Operating Experience

ElT transmitters may le
ga lly be tested du ring the
fi rst five minutes of every
hour. We installed the ElT
detector system on a Thu rs
day evening. The following
Friday a ca ll was received
that the repeater detected
an ElTat 1330. which is not
with in an allowable 5 min
ute ElT testing period. A
call to the FAA co nfirmed
the ElT signa l. but before
any action co uld be taken
the ElT was shut off -the;
thought no one was listen
ing! A second similar inci
dent occu rred withi n 2
weeks. We hope that we
never have to hear the 8
dots and the ELT alerti ng
signa l. but we ro ut inel y test
the de tecto r du ri ng the le
gal test t ime. using a private
ai rcraft transmitter.

•••• , " . .. fV UTU.... " " S T r
c
•,
• 5'"

G.I.S.M.O. (803) 366·7157

2305 CHERRY ROAD
ROCK HILL, S.C. 29730

Service Department
Call 803-366-7158

Order Toll Free! .... 27

800-845-6183
Fig. 5. Antenna mounting details.

73 Magazine " June, 1981 81



I

TO ORDER DII FDR YOUR NEAREST DEALER

CAll TOll FREE .. . . . 800·647·1800

MFJ ENTERPRISES,
INCORPORATED

Box 494, Mississippi State. M5 39782

WrUe lor FREE calalog. over 8D products

Call 601 ·323·5869 for technical In!ormatlon,
order/repair states. AlSo cal 601 ·323·5869 out·
side continental USA and in MISSiSSippi.

select alphabetic or alphanumeriC plus punc·
tuation. You can even pause and then resume.

MDRE FEATUIIES
Alltom,liC Incrementing serl.ll number Irom 0

to 999 can be inserted into buller or message
memory for contests.

Repeat function allows repetition of any meso
sage memory with 1 to 99 seconds delay. Lets
you call CO and repeat until answered.

Two key lockout operation prevents lost charac
ters dlJ1ng typing speed bursts.

Dlc:t option (496 only) send time in CW, Bau
dot. ASCII. 24 hotI" lormal.

Set CW sending speed belore or while sending.
Tune switcll wilh LED keys transmiller for lun·

ing. Tune key provides continuous dots 10 save
nnats. Built-in soetcne and speaker.

pn (pusll·to·I,lk) oulpul keys transmitter for
Baudot and ASCII modes.

Relilble solei state keying lor CW: grid block,
catllode. solid state eansmmes (-300V, 10 rna
Max. + 300V. 100 ma Max). m and open col·
lector outputs tor RTIY and ASCII.

Fuly slllelded. IIF proof. All aluminum cabinet.
Black bottom, eg;JShe11while too. 12"Ox7"Wxl W'H
(Ironll x3W'H (back). Red LED indicates on.

9·12 VDC or 11D VAC wilh optional adapter.
MFJ·4U Is hke MFJ·496 less sequencial num

bering. repeal/delay functions. Has 50 character
buffer, 3D cllaracter message memory. Clock 0p

tion not available lor MFJ-494.
Etery Sing6e IInit is tested lor performance and

inspected lor quality. Solid American construction.

DPTIONS
MFJ·53 AFSK PLUG-IN MODULE. t 70 and 850

Hz shi!t Output plugs into mlc or phooe patch
jack for FSK with SSB rigs and AFSK with FM or
AM rigs. $39.95 (+ $3),

MFJ·54 lOOP KEYIIG PlUG-IN MODULE. 300V,
60 rna loop keying circuil drives your RID print
er. Opto- isolated. TIL input lor your computer to
drive your printer. $29.95 ( + $3).

MFJ-11 CLOCK MODULE (MFJ.496 only). Press
key to send lime in CN. Baudot or ASCII. 24 hou"
lormat. $29.95 ( + $3).

11D VAC ADAPTER. $7.95 ( + $3).
BENCHER IAMBIC PADDLE, $42.95 ( + $4).

A PERSONAL TEST
Give the MFJ·496 or MFJ·494 Super Keyboard

a personal test right in your own tam sha.c:k.
Order one from MFJ and try it - no obligation.

See how easy it is to operate and how mucll
more enjoyable CN and RID can be. If not ee.
lighted, return it within 30 days tor refund (tess
shipping). Q!!!L year unconditional guaranlee,

To order, carr loll tree 800·647·1800. Charge
VISA, MC. or mail check or money order for
$339.95 lor MFJ.496, $271.95 tor MFJ·494.
$39.95 fOf MFJ-53 AFSI< module, $29.95 for
MFJ-54 Loop Keying module. S29.95 lor MFJ·61
Clock module. $7.95 lor the lID VAC adapter
and $42.95 lor Bencher Paddle. Include $5.DO
Shipping and handling per order or as indicated in
parentheses il items are ordered separately.

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

"" ""-"...". ..•..... ....
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weight because they are more human oriented
man keystroke sequences and they remember
your sernrcs when power is off.

weight control makes your signal distinctive
to penetrate DRM.

MDI)( 2 & 3 (IITTY): BAUDOT & ASCI
5 level Baudot is transmitted at 6D WPM.

Both Rny and CW 10 are provided.
carrtage return. tine teed. and "LTRS" are sent

automatically on tile urst scece atter 63 cnarsc
ters on a line. This gives unbroken words at the
receiving end and frees you Irom sending the
carriage return. Alter 70 characters the lunction
is initiated without a space .

All up and down shill is done automatically.
A downshift occurs on every space to Quickly
clear gartlled reception.

The buffer, programmable and automatiC meso
sages, backspace delete and PTT control (keys
your rig) are included.

The ASCII mode includes all the lealures 01
Baudot. Transmission Speed is 110 baud. Both
upper and lower case are generated.

MODE 4: MEMDRY KEYER
Plug in a paddle to use it as a deluxe lull

leature memory keyer with automatic and pro
grammable memories, iambic operation, dot-{lash
memories. and aR the leatures 01 tile CW mode_

MDDE 5: MORSE CDDE PRACTICE
There are two Morse code practiCe modes.

Mode 1: random length groups 01 random cearec
ters. Mode 2: pseudo random 5 character groups
in 8 separa te repeatable lists (wi th answers).

Insert saace between characters and groups to
form high speed characters at slower speed lor
easy crerecter recOQnition.

oar

" on

t
I

5 MODES: CW, Baudot, ASCII, memory keyer,
Morse code practice. TWO MODELS: MFJ·496,
$339.95. 256 character buffer, 256 character mes
sage memory, automatic messages, serial numbering,
repeat/delay. MFJ-494, $279.95. 50 character buffer,
30 character memory, automatic messages.

.. u~_.... u r..........-.......

MFJ brings you a pair of 5 Mode Super Key·
boards tnat gives you more features per dollar
than any otter keyboard available. You can send
CWo Baudot, ASCII. Use it as a memory keyer
and tclr MORSE code practice.

You lIet text buffer, programmable and auto
matic messace memones. error deletion. buffer
preload, buffer hold, plus much more.

MDDE 1: tw
Tile 256 ctaracter (50 l or 494) tilt butter

makes sending pertect r:N effortless even il you
"hunt and peck."

You can preload a message into the buller and
transmit when ready. For break.m. you can stop
the buller. send comments on key paddles and
tllen resume sending tile butler content.

Dele te errors try backspacing.
A meter gives buffer remaining or speed. Two

characters betore butler lull tile meter lights up
red and tile sk!etooe c!\anges pitch.

Four prGirJmmlbie messlge memories (2 lor
494) oive a total 01 256 characters (3D for 4941
teen message starts alter one ends lor no
wasted memory. Delete errors by backspacing.

To use the automl tic messages, type your call
into message A. Then try pressing tile CO button
you send CO CO DE (message A).

The other automatic messages work the same
way: CO TEST DE, Of, QRl.

Soecial keys for KN. SK. BT, AS. AA and AR.
A lOt Of thought has gone into tuna•. en;pneer·

ing uese MFJ Super Keyboards.
For example, you press only a one or two key

sequence to execute any command.
All controls and keys are positioned logically

and labeled clearly tor instant recogniti on.
Pots are used for speed, volume, tone, and

82 73 Magazine . June, 1981



16
MODELS

•

ANTENNA
TUNERS

MFJ-941C 300 Watt Versa Tuner II
•

Has SWRlWanmeter, Antenna Switch, Balun. Matches everything 1.8·30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

95

H am Radio's most popular
antenna tuner. Improlled, too.

•

•
"....",.

• •

Fall nl selling MFJ tuner ..• because It has
the most wanted featu res al the best Pence

Matches everything from 1.8·JOMHz: dipoles.
Inverted vees. random Wires, vemcats. mcoe
whips. beams, balanced and coax lines,

Run up 10 300 wem RF power lllLtl&l
SWR and dual range wallmeler (300 & 30

watts luNscale. lorwanllretlected power). ~

live meter measures SWR 10 5 walls

Flexible antenna switch selects 2 coax lines.
direct or through tuner, random wire/balancoo line.
or tuner bypass lor dummy load

12 position efficienl airwound induclor lor
lower losses. more watts out.

Buih·in 4:1 llalun tor balanced ures. 1000V
capacitor spacing.

Works wi1h .. solid state or tube ngs_
Easy to use. anywhere. Measures 8x2x6" . has

SO-239 connectors, 5- way bmdmg posts. lin
tsneo In eggshell while With walnut.qramed sides,

4 OIlier 300W Models: MFJ·940B, $79.95
( + $4). like 941C less balun. MFJ·945. 579.95
1+ $41. like 941C less antenna SWitch. MFJ-944,
579.95 ( + $4). like 945 . less SWRIWallmetCl.
MFJ.943. 569 .95 ( + 54). like 944 . tess antenna
SWi tch. Optional moblle bracket 1lJ' 94 t C. 9408.
945 . 944 , $300 ,

MFJ·900 VERSA TUNER MFJ·949B VERSA TUNER II MFJ·962 VERSA TUNER III

(i ·ii.~·. _.' ::.:;;

MFJ-900 -....
• •

MFJ.962

Matches cou, random wires 1.8-30 MHz.
Handln up to 200 w,h, output; efficient air.

wound inductor gives more watts out. 5x2x6"
Use lAy lrillsniver. solid-s ta te or tote.
Operale aI bands with one antenna,

2 OTHER 2DOW MODELS:
MFH01, 554.95 ( + $"1. like 900 but lIlcludes

4 1 balun tor use With balanced ees.
MfJ·l&010, $34 .95 1+$4), tor random wires

only_Great lor apartment. motel. camping. opera
tion Tunes 1 8-30 MHz.

MFJ's best 300 wall Versa Tuner II.
MltChes everything Irom 1.8·30 MHz. coax.

randoms. balanced snes. up to 300W output.
sese-sta te or tubes.

Tunes aut SWR on dipoles, vees. long wires.
vert icals. whips. beams. Quads.

Built-in 4:1 balun. ~OOW. 50-otvn llummy~

SWR meter and 2-rarge wattmeter (300W & 30W).
6 position antenna switcll on front panel. t2

po$lUOO air-wound Inductor; coax connectors. bind
ing posts. black and beige case 10x3x7" .

Run up to 1.5 KW PEP, match any feed line
trom 1.8-30 MHz,

Bullt·in SWRIWanmeter has 2000 and 200
wan ranges. torward and rejected.

6 position antenna switch handles 2 CM.>: sres.
direct or through tuner. plus wire and balanced
hnes.

4:1 balun. 250 pI 6KV cap 12 pes. Inductor.
ceramc swuctes. BlaCk cabinet. panel.

ANOTHER 1.5 KW MOOEl : MFJ-96t , $179.95
( + $ 10). Similar but less SWRIWattmeter

~ . .

--- III•. ; •.-
~ .~ ..

MFJ-984 VERSA TUNER IV

MFJ-984

Up 10 3 KW PEP and it matches any teecure.
t 8 30 MHz. coax. balanced or random.

10 amp RF ammeler assures max. power at
nun SWR SWRlWanmeter. lor./rel., 2000l200W_

18 pasIlion dual induclor, cerarmc SWitch.
7 pos. anI. swecn 250 pi 6KV cap. 5x14x14"
300 watt dummy load . 4:1 femte llalun.
3 MORE 3 KW MOOElS: MFJ·981 , 5209.95

( + $10) . like 984 less ant. SWitch. ammeter.
MFJ·982. $209.95 ( + $10) . like 984 less am
meter . swwwanmeter . MFJ·980. 5179 .95
( + $101, like 982 less ant. SWitch.

MFJ·989 VERSA TUNER V

MFJ-989

New smaner size matches new smaller ngs 
only 10·314Wx4 -1I2Hx14 7180"

3 KW PEP. 250 pl6KV caps. Matches coax.
balanced lines. random wnes 1.8-30 MHz.

Roller inductor, 3dtglt turns counter plus spin
ner knob lor p ecse Induclance control to get
that SWR down.

Buin·in 300 wall, 50 ohm dummy toad.
Built·in 4:1 ferrile balun.
Buill·in Hgllled 2% meier reads SWR plus lor 

warcteuectec power, 2 ranges (200 Il. 2000W).
6 position ani. switch. At. cabinet. Tilt ball.

To ord.r or for your n ••r ••' d••I.r

~ CALL TOLL FREE I~I

~ 800·647·1800~
For tech. mto.. order or repair status. or calls
outside continental U.S. and inside Mlss_. call
601 -323-5869
• AI MFJ products unconditionilly guninteed lor

one year (ueept 1II noled).
• Products ordered lnJm MFJ are returnabte within

30 diys lor luI relund (less shIpping).
• Add shipping & handling charges in amounts

shown in parentheses.

Wri le lor FREE catalog. ower 80 p rod uc ts

M~ • ENTERPRISES,
...." INCORPORATED

Box 494, Mississippi Sta te, MS 39762
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H. Bassendow5ke Vf5PZ
1433 Taylor Drive
Swilt Current
Saskatchewan, Canada S9H 1MB

An 8205 Remote Vfo
- using the rig's counter and display

Photo A. The completed remote vio.

W hil e the Clipperton
OXpedition was in

operation, a friend of mine
down the s t re e t, Ari
VE SAAO, was becoming
very frustrated trying to
work the split frequency
with hi s Kenwood T5-8205.
It was then we realized that

'F

an outboard vfo was a ne
cessity for OX work and we
set about putting some
thing together from the
junk box.

It turned out to be ex
tremely simple, and an
other friend, Lome VE5NO,
urged (nagged) me to write

it up for 73 because of the
many 8205 owners who
might wish to build this sim
ple project. What makes it
so simple in this case is that
you need not bother mak
ing any kind of frequency
re ado u t dial-the Ken
wood counter and display

'Fl
~-

...0

do it fo r you. Other remote
vfos that I have built re
quired the construction of
some kind of dial and, even
with tedious hours of call
bration and dial marking (I
had no counter then), the
reso lution and accuracy
left a lot to be desi red.

All thi s is eliminated
when using the Kenwood
with digital readout. When
trans ceiving with the
remote vfo, the frequency
disp layed on the Kenwood
will be that of the remote.
When transmitting with the
Kenwood and receiving on
the remote vfo. the display
will read the Kenwood vfo
when transmitting and the
remote vfo when receiving.
A front-pane l LE 0 indicator
shows when the remote vfo
is active. So you can see
that a mechanical dial on
the remote unit would be
redundant.

The Transceive/5eparate
switch allows one to trans
ceive with the remote vfo
or, in the Separate position,
to receive with the remote
and transmit with the
T5-8205. The Remote/820
switch allows one to choose
which vfo will exercise
main control.

The heart of this very
stable circuit is the Seile r
osci llator; the output level
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TOLL- FREE

• • •

- Collins
-Dentron
-Drake

BEFORE BUYING
-ICOM - Ten-Tee
- Kenwood - Swan
- Tempo - Yaesu

PROBABLY

• •
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Fig. 1. Schematic for the Kenwood TS-82DS remote vfo.

Photo B. Construction details. Oscillator board is mounted a t back of chassis. Surplus
cspecuor (front) includes gear drive.

12 O~ Tx

9' TO 820

,>r "'0
~O-~~"~'I

5~IHO

G~OU~"

".A."TE

less thereafter. This amount
of d ri ft is really not detect
ab le without the aid of a
counter.

Good luck with yo u r
project and good OX -on
sp lit frequencies. My
tha nks to Brian Dunn for
t he photography.•

"'MOT< ••0

who le uni t is connected to
the Kenwood tra nsceiver by
a 9-pin plug which mates a
9-pin tu be socket in the
Kenwood rear pane l.

Stabili ty has been found
to be good. From a cold
start my vfo drifts 80 Hz in
the first five minutes, and
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iable capacito r to arrive at
the range Iwanted -just go
slow ly, and remember, you
can't put the plates back in!

It is not necessary to reg
ul a te the vo ltage to this vfo
because t he vo ltage sup
p lied by the Kenwood
socket is regula ted . The

varies little when the vfo is
tuned throug h its range,
and resettab il ity is exce l
lent. The buffer stage uses
an FET operated in class A
to mini mize loadi ng on the
vfo. The em itte r-fo llower
provi des a low-impedan ce
ou tput for drivi ng the Ken
wood circuits.

Temperature compensa
tion requiremen ts are mini
mal because of the high sta
bility of the variab le oscil la
tor circuit ry . In th is ci rcu it,
stab ility is primarily a func
tion of the tuned-ci rcuit
components and is only
slightly affected by the ac
tive device. Although not
used in my un it, a negative
temperature-coeffic ient ca
pacitor could be used in the
tank circuit to take care of
any te mpe rat ure-ind uced
d rift.

Construct ion is st raight
forward but consistent with
good vfo construc tio n tech
niques. My vfo was bui lt in
side a 12.7 cm x 17.8 cm (5"
x 7") aluminum chass is on a
6 cm x 10 cm epoxy PC
board. If you prefer not to
use a circuit board, any wir
ing method should wo rk
equally well. Mec han ically,
everything should be rig id,

C2 shou ld be a good
qual ity variable; mine came
from surplus equipment
complete with a good gear
red uct ion dr ive, a necessity
fo r slow SSB tuning. II
should be wound on a ce
ramic form and capacitor C4
shou ld be a silver mica . The
values of the tuning circuit
components were arrived at
experimentally to ach ieve a
vfo frequency of 5.0 to 5.5
MHz. r d id not use C3 for
calibration purposes in my
unit, but simply pruned II
until the des ired range was
obta ined. Depending on the
capacity of you r variab le.
the va lue of (4 may need
altering to bring the vfo into
the desired range.

I would encourage you
to use pa rts you have avai l
able and experiment a litt le.
In some cases, I have even
pu lled plates out of the va r-
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CONSIDER THE

MICROLOG

•
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 land-tines, via
satellite, and on HFIVHF radio 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 particuiar 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, Suite 119, Gaithersburg, Md.
20760. TEL: (301) 948·5307. TELEX:
908778. You'll be pleasantly surprised.

-

electronic mail

aerospace

press

satellite

training aids

embassy/diplomatic

maritime

government

emergency/disaster

meteorological

oceanographic

handicapped

civil defe
~

INNOVATORS IN DIGITAL COMMUNICA nON
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Maximize That Multimeter
- add a few features the manufacturer forgot

Photo A. Front pane! of the IM-17.

M o st amateurs prob
ably have rel at ively

inexpen sive so lid-sta te mu l
tirneters tha t fall so me
where in the class between
old tube-type VTVMs and
the digital gene ration of
multimete rs. Such "midd le
gene rat io n" mul ti meters
can still suffice for many
non critic al a p p lic a t io ns
a round any shac k. After a ll,
for o cca sion al trouble
shoot ing one does not need
an auto-zero ing, auto-pola r
ity, and auto-ranging digita l
ma rvel. So don't look for
lornly at you r multi mete r
and wish it were a d igita l
with o ne- inc h re ad o u ts;
why not add a few littl e

convenience features to it
and enjoy the instr ument as
being a good buy at yester
yea r's prices?

This a rt icle presents a
potpourri of ideas which I
have tried on my Heath
IM-l ? They can be used on
a lmost any m ultimeter to
im prov e t he instrument' s
pe rformance and conve
nien ce in actual use.

O ne thing that was a ll
too easy to do with the
Heath IM-l ? was to leave it
turned on when not being
used and thus run down the
th ree-dolla r mercury bat
teries the ma nufactu rer rec
ommend s to power the tran
sistor c ircuitry. So, o ne of

.-

the first items added was an
LED flasher ci rcu it to indi
cate tha t the meter was
turned on. The lM3909 cir
cuit (Fig. 1) was used. The
LED itself was mounted o n
the front panel of the meter
and can be seen in Photo A,
just under the le tte r "M" in
"vo ltme te r".

The LM 3909 itself was
mou nted on a piece of per
forated boa rd stock inside
the meter. In the Heath
IM-1l , the o n-off switch a l
so switches the l.5-volt bat
tery used fo r the Ohms cir
cuit, so pin 5 of the lM3909
was simply connected to
th is ci rcuit. The lM3909
can be used with any bat
tery vol tage, however, sim
ply by connect ing a su it
able se ries resistor to pin 5
(experiment with 1 kilohm
fo r a s-volt batte ry). Consid
er ing that the who le LM3909
circuitry cost a round $1 .50,
its inst allation has paid for
itself many times over in
battery savi ngs.

The IM-ll was housed
origina lly in a plastic ca rry
ing case that fo lded shut.
The case was fine for field
work, bu t very awkward for
bench work. So, as shown in
Photo B, it was rehoused in
a home-buil t Plexig fas t

case. One need not con
struc t suc h an elaborate
housing if a sta ndard-size
metal enclosure ca n be
fo und . However, the Plexi
glas was on hand and it is a
relatively easy material to
work with, using ord inary
hand tools .

The next st e p was to
mod ify the awkward test
lead setup in the IM-l l . Like
ma ny multime ters. it had
three test leads: a common
lead, one lead for ac/Ohms,
and one lead for dc vo ltage
measurements. The number
of leads was awkward and
the types of leads supplied
were more suited to lO-Am
pere battery circu its than
transistor c irc u it ry. As
shown in Fig . 2(a). the only
reason for having a sepa
rate de lead was so that a
l -megohm iso lating resistor
co u ld be used in t he dc
probe. Most modern multi
meters do not have such a
resistor, and the usefulness
of such a resistor is deba t
able .

As shown in Fig. 2(bJ. the
resistor was moved back in
to the inside of the IM-ll
circuitry a nd this resu lted in
there be ing onl y two test
leads needed for a ll func
tions. The resistor wa s re-
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ISOPQlE
144JR

ISOPOlE
220JR
$39.95

MA ST NOT
SUPPLIED

Brings you the
Breakthroughl
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The IscPole is building a strong reputation for quality in design and superi 
or performance. The IsoPale's acceptance has already compelled another
large antenna producer to make a major design modi f ication to his most
popular VHF Base Station antenna. Innovative IsoPole conical sleeve de
couplers (pat. pend.) offer many new design advantages.

All lsoPole antennas yield the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decoupling results
in simple tuning and a significant reduction in TVI potential. Cones offer
greater effic iency over obsolete radials whi ch radiate in the horizontal plane
and present an unsightly bird's roost with an inevitable "fallout zone" below.
The IsoPoles have the broadest frequency coverage of any comparable VHF
base station antenna.This means no loss of power output from one end of the
band to the other, when used with SWR protected solid state transceivers.
Typical SWR is 1.4 to 1 or better across the entire band!

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.
•

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

Operating on MARS or CAP? The IsoPole and IsoPole Jr. antennas will
typically operate at least + 2 MHz outside the respective ham band wi thou t
re-tuning. However, by simple length adjustment, the IsoPoles can be tuned
over a wider range outside the ham bands.

Our competitors have reacted to the IsoPole, maybe you should too!
Order your IsoPole or IsoPole Jr. today from your favorite Amateur Radio
Distributor. For more information on other excit ing AEA products, contact
Advanced Electronic Appl ica
tions, lnc., P.O. Box 2160,
Lynnwood, WA 98036.
Call 206/775-7373

•

MORE PERFORMANCE FOR YOUR DOLlAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE™
DO YOU? STUDY THE FACTS ...

L

ISOPOLE 144
$49,95

ISOPOLE 220
$44.95

MA ST NO T
SUPPLIED

L
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transistor junc t ions can't
cond uct. There is no sense
in re build ing an existi ng
multimeter to obtain low
powe r-Ohms operation,
since we can obtain some
of the advantages of th is
featu re in other ways. The
fi rst thing to do is to study
the resistance measurement
circuit used in a given in
strument. It will normal ly
cons ist of the usuall .5-volt
battery with series resi s
ta nces for different resis
tan ce ranges and the meter
c ircu it ry placed across the
series ci rcui t. The se ries
ran ge resistors determine
the current that fl ows and,
therefore. the voltage that

r'.
:=r

,.
f . J

r ,.
f,J

• •
•

,.
Fig. 2. Mo ving the 1M resistor ins ide the IM-1 7 allows two
test leads (plugged into the accessory iack) to be used for aU
fu nctions.

work is that they place too
much voltage across the
test leads. For instance,
when in-circuit measuring
the 10k resistor shown in
Fig. 3 using a meter which
has 1 .S-volt Ohms batteries,
the Low-ohms range pro
duces e noug h voltage
ac ross the test lead s to
cause t he t ransistor base-to
e mitter junct io n to con
du c t. Th e 10k re si stor
would be shunted and a
false resi stance reading ob
tained .

Most digital multimeters.
on the other hand, have
low-power O hms ra nge s
where only 0.1 vo lt appears
across the test leads, so that

."E$SORV
~..t~

", m'PIIDU I
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." 0"_$ __
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times when ma ki ng O hms
measurements, so that the
ZE RO and OHMS contro ls
cou ld be used to set the me
ter def lection. The polari ty
reversa l switc h was simply
rewired to shor t the test
leads, when desi red, for
O hms adjustments; and it
really does get some use in
this application.

When testing any solid
sta te devices using resis
tances measurements, it is
important to know the po
larity of the voltage that ap
pears at the test leads. Many
VOMs have ci rcuitry such
that the red lead is really
negat ive fo r Ohms mea
surements. Most so lid-state
multimeters, suc h as the
lM-17, a re wired so that the
red lead is a lways positive.
There are exceptions, how
ever, and o ne should check
a given instrumen t.

A d isadva ntage of most
mulnmeters fo r solid-state

'OO~ F..

Fig. 1. A n LED flashe r
guards against leaving the
battery circuit turn ed on in a
multimeter. The flas hing
rare is about 1 Hz .

tai ned in the circuitry so as
not to upse t the input impe
da nce of the de-measuring
circ u it ry . The accesso ry
jack on the front panel was
used for connection to the
test leads. The use of the
jack allows one to use a va
riety of test leads, shielded
or unshielded, and test leads
permanent ly connected to
accessory probes.

The o rdina ry test leads
used are sma ll , flexib le wire
types with grabber-type test
cl ips at t he ends of t he
leads (Rad io Shac k 278
1160). However, there are
inst ances when a test prod
is useful. So, as shown in
Photo C. a regular test prod
can be used with one of the
grabber test cl ips by mea ns
of a short lengt h of wire at
tac hed to the test prod. A
piece of insulating tubing is
slipped over the grabber
test clip when it is used with
the test prod. This arrange
ment of test leads has prov
en to be very handy and a
vast improvement over the
origina l test lead setup.

The IM-1 7 has a front
pane l switch marked DC + I
DC- . It is simply a DPDT
switc h whic h reverses the
de test leads fo r po lar ity re
ve rsa l in case one has con
nected the leads fa lse ly in a
circuit. In rea lity, I rarely
used it. But what did prove
to be annoyi ng was the con
stant need to open and
short the test leads severa l

Photo 8. The IM-ll mounted In a home-built Plexiglas
housing. Photo C New test leads as discussed in the text
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The communications terminal that does it aJII

•.---

15 Day Money Back Trial Period. Dne year parts and labortimiled
warranly. Add $4 shipping in U.S.A. CA residents add 6% sales IU.

We continue 10 experience telephone difficulties, please keep lrying.

*Recognized trademark 01 Tandy Corporation.

1125 N. Golden Slate Blvd.
Tunock, CA 95380
(209) 667·2888 1634·8888

TERMINALL is a hardware and software system
which converts your TAS 80 (Model I or I I ~ mto
a state of the art communications termmar.
TERMINALL is Simple to use. TERMINALL has
superior pertocmance. TERMINALL works With a
general purpose computer and is expandable .
TERMINALL has it alii

Simplicity
TERMfNALL was desiqned from the outset to be
easy to connect to your racrc and easy to use
Plug mtc your rece iver headphone lack and copy
Morse code, Baudot or ASCII Plug into your CW
key jack and send Marse code Attach a micro.
phone connector and send Baudot or ASCII using
audio tones (AFSK) . That's all there is to hooking
it up.

The software may be loaded mto your computer
from cassette or disk Enter your callsign and
the time and you Will start receiving immediately.
No setnncs or acmstments are necessary to reo
ceive Morse code - it's fully automatic-and it
works! You may type your message whi le recerv
109 or transrmttmq .

You will be on the air. receiving and transmi ttlOg
any mode in minutes. As we said. TERMINALL
is Simple.

Superior Performance
TERMIHAll can do so much that Irs Simply 1101
possible to list autne features 10 this limited
space. Here are Just some of the highlights'

• Mult i·level Displays: Edit wrncow (Ill top to
enter transmit tex t IX program messages. Status
wmcow displays mode , operat ing parameters.
prompts and error messages. Dialogue window
displays received and transmitted text in chrono
logical order , Review window allows exammmq
and editing tnstoncattext while receiving or
uansmnurq.

• Fantastic Morse reception: Sixstage active
fil ter demodulator copies the weak ones Auto
eoapuve Morse algDfithm copies the sloppy ones
Keyboard selectable norse threshold. Received
code speed displayed on status nne.

• Hardware ctock: Mamtans correct time during
all operauons. Includmg cassette I/O. User pro
grammable lime/date renn et.

• Full ASCH capabilities: Upper and Lower case.
control codes. even/odd/or no parity, 6. 7 or B
data bits. 75 or 110 baud .

• Multiple user-eennee WRU: For each ot tour
WRUtunctrons. you can select any combination
of (1) Initiate sequence. (2) Termmate sequence
(includlOg none or timeout). (3) wnat to transmit
back (I f anything - includmg ID10 any mode .
message, serial number . time/date), and (4)
Whether to save on tape or net. WRU functions
work in all modes (Morse. Baudot. ASCII).

• Buffered ASCII parallel prin ter output. Select.
edi ted t ustonc text. all text. or WRU activated
("AUTO ST ART") text .

• Word wrapping, word mode editing . diddle,
ignore carriage returns. user programmable end
of fme sequence, aqustabie carriage Width.
Transmit delay (fixed, none, or auto adaptive).
Break mcce . Keyboard selectable baud rate.
shift. CW ID keYlOg. unshift on space. signal
mven.

• Auible interlacing: BUi ltin Separate CW and
AllY demodulators. Af-SK. CW and PH keymg,
20/60 mil loop interconnect. RS232 IN and OUT .
hand key mput. sidetone output. and jumper
selectable 110/220 volt AC power supply.

General Purpose vs Dedicated
TERMINALL has capabi lities far surpassing other
"dedicated termmal" systems. And yet. since It
works on a general purpose computer, the
majority of your investment (the TAS 80) IS
spread out over many different applications
not lust radio communications. And your system
is expandable. For example, Disk based mailbox
software may be added at any lime

Simplicity of Operation. Superior Performance.
General Purpose CompU1er. What are you waiting
lor? This is the way to go!

Complete With software on cassette (including
disk loading version), assembled and tested
hardware, and extensive instruction manual .
Specfv Mooel l or Model III. l evel II 16K
required. $499.

.... Reader Service-see page "~
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,TEST PROBE

f"---- -, ---- - ----..,,
,
,

/ . 'o~

1::.,"."

Fig. 4. A simple switchable
resistor can add a 2 X range
extension feature to a mu/ri
meter for dc voltage mea
surements.

Fig. 3. If the voltage across
the test leads causes the
transist or base- to -emitter
junction to conduct, the 10k
resistor cannot be measured
in-circuit.

comes a 0-2-volt range, etc .
H av ing the resistor and
SWitch moun ted in a test
prod housing makes opera
tion very conven ient and
fast.

Finall y, it is o ften useful
to displ ay a brief summary
of an instrument's specifi
cat io ns on its front panel.
O f ten when confus ing test
read ings are obtained, the
cause is that the loading
characteristics of the instru
ment are affecting the mea
surem ent. Note on the front
panel of t he IM-1 7 (Photo A)
that the ac/dc load ing char
acterist ics are shown using
a sm all taped label below
the meter. If a given instru
m en t has ac /dc cu rrent
ranges, don't neglect to
note t he vo ltage dro p
across the va rious current
ranges. Some m eters have
sign if ic ant voltage drops on
their cu rrent ranges which
can lead to fa lse readings
when measurin g currents in
low voltage ci rcuits .•

overrange ca pabil ity when
making vo ltage measure
ment s. So, if one is measur
ing a vo ltage just sl ightly
greater than that for which
the range switch is set, a
read ing w il l st ill be o b
ta ined. Usual ly o ne doesn't
err tha t much w hen setting
a ran ge switc h. For in
stance, one might think that
a voltage is 9 volts and have
it t urn out to be 12 volts. So,
a range switch might be set
to 10 volts, and not to the
next step of 100 vol ts.

A simple way to add an
overrange feature to an
analog inst rum ent is by
means of a series resistor in
a test lead as shown in Fig.
4. The va lue of the resistor
has to be found by experi
ment to suit the inpu t im
ped ance of a given instru
ment. For the IM-1 7 on the
dc voltage ranges, it is
about 11 megohms. W hen
the resistor is in the ci rcuit,
the voltage ranges are dou
bled. The Q-1-volt range be-

appears across an externa l
resistance being measured.

By exercising Ohm's law
a bit, one can read ily deter
mine t he maximum resis
tance that can be measured
before the vo ltage across
the external res istor exceeds
0.1-{).2 vo lts. In the case of
the IM-17 on the 10 X R
range, it is about 75 kilohrns.
So, if o ne has a general idea
of the va lue of in-circuit re
sistors one is t rying to mea
sure, a suitable resista nce
range ca n be chosen to pre
vent too much voltage from
appeari ng across the test
leads. Another approac h is
to place a resistor across
the test leads wh ich is di
mension ed to keep the volt
age across it to about 0.1
0.2 volts. Then external re
sisto rs are m easured as par
alleled resistors, Ad m itted
ly, th is is an awkwa rd proce
dure bu t it does work where
great accuracy is not needed.

A nice feature of many
digi tal multirneters is an

'0-""
FOR MOST
SOL'O -ST~TE

MUl,nM € T€R S

,,,,,
---------~

,,,,,,
'----

MVD·1000

MORSE
RTTY
ASCII

MKB·2000

-.- -- -• • • ..("l. - _.
•_..~

'" ••• • •'" ••1i!3_ _ •-. -."" •_.-

• Complete set 01 alphanumeric, ccnctceuco, and
special function keys

• 512 character text bu ffer
• 10 reprogrammable 50 character message memories
• 5-99 WPM, keyboard selectable
• Built·in sidetone with adjustable tone and volume
• Bufler/Memory fullness indicators
• , year warranty on parts and labor
• Attractive anodized brushed aluminum and gray

wr inkle f inish case, only 13.3 x 9.4 x 3.5In.
• AllY/ASCII op llon Includes-"Brag Tape" in te rface,

CW 10, aBF and AY l est messages. auto CRILF and
LlRlFIG shift

• Other options- Memory expansion, AFSK modulator

• Copies Morse Code directly from your recei ver
• Automatic speed tracking wi th sel f calibration
• 6-60 WPM speed range
• Manual speed tracking to give operator more

control
• Ac tive filters and digital sampling lor Increased

noise rejection
• Operates with any TV set, no expensive monitor

needed
• Two page display with 16 lines 0132 ch aracters per

page
• Att ractive anodized brushed aluminum and gray wrinkle

finish case, only 3x 10 ~ 10 In.
• RTTY/ASCII option includes demodulator

MKB,2000 (Morse Only)
AlTY/ASCII Option

$319.00
75.00

MVD·1000 {Morse Onl y)
ATTY/ASCII Option

$369.00
89.00

[II]

==
(608) 362·0410

Add $5.00 per unif for shipping U.S .A.
Send For

Free Information
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'''' ."'" ."'" ."'" .WJ7 •

"'"7410 .
741 4 .
7417 .
7420 .
7441 •
7474 •
1475 .
7476 .

"" .7486 .

"" .

2/.85
2/.85

• 2/.85
.2/1.19
.2/1. 19
• 21.89
• 2/.85
· .99
.2/1.10

2/.85
.1.l9

.69.".69
· .1.19
.2/1.19
· 2.99

7490 •
7493 .
74100.
74109 .
74121.
74123.
74150.
741S4.
74157.
74161.
14164.
74174.
74175.
74192.
74193.
14367.
74393.

.".".•2.25
.211.19

.69

.99
. 1.95
. 1.95

.99
. 1.19
. 1.59
.1.59
. 1.49
. 1.19
.1.19

.99
.1.95

G8100 cer. Cap•. uccr 2.95
GSlOl Mylar C ap• . (60) 4.95
GB102 Electrolyt ic. (60)4 .95
GB10J Tantal um. (40) 4 .95
G8101 TT L IC's (50) 4.95
G8110 A u t. L E O s (100) 5.95
oana Trimm" .. (lOl 4.95
GBl16 V.W Re.l,t . (200) 2.95
GBll l 'hW Re.;.t. (200) 2.95
GBI20 suce swncn (2'.i) 3.'1$

G £H23 Heat S inks (30) 3.95
G8127 Tran.I,lors (100) 3.95
GBll7 Cho k e. (50) 3.95
GBIl9 T e r m . Strip> (40) 3.95
G8140 Spcr/Slndft(I501 2.95
GBI41 Wash e •• (200) 2.95
G614$ Lug. (100) 2.95
G81S" 1&2w Reslst.(lOOI a.ss
G8 162 z-sea. Osplys. \50 5.95
G8l73 3/8" Pot •. (100 5.95

..... LS Schottky _
74L5OO. .55 74L. 5 109 . . .79
74L50.2. .55 74L.5123 . 1.95
74L.504. .69 74 LSI38 . 1.49
14L.508. .55 74 L5139 . 1.49
74 L510. .55 74L5154 . 2.49
14L514. 1.09 74L.5157 . 1.49
74L.530. .55 74LS161. 1.79
74L532. .69 74L5174 . 1.79
74L.538. .69 74L5115. 1.79
14L542. 1.49 14L5192 . 1.89
74L547. 1.49 74 L5193 . 1.89
14L548. 1.19 14L5221. 1.95
74LSn .79 74L5244 . 2.49
14L574. . 19 14L5245 . 3.49
14LS75. .99 14L5361 . 1.29
74L585. 1.95 74L.5374 . 2.49
74L590. 1.09 81L591. 2.49

Wire Wrap
14 Pin WW t in .15
14 pin WW gold 1.09
16 p in WW Un .79
16 pin WW gold 1.19
24 p in WW gOld 1.69
40 p in WW gold 2.75
14 P. plug/cover 1.29
16 P. p lug/eove r l.39
24 p. plug/cover l .95

Also, T h e Mo lexLlne

SOCKETS

IN151 . · 2/.59 2N2219A . .2/1.19
IN751 . 2/.59 2N2222A. 2/.89
IN ll88 . 2.69 2N2901A . 2/.89
IN3600. 5/.99 2N:1055 . .99
IN400l. 4/.59 2N3712. 2.25
IN4004 . 4/ .69 2N3904 . 2/.69
IN4001. · 4/.79 2N:I906. 2/.69
IN4148. . 10/.99 2N440I . 2/.79
IN41J3 . 2/.69 2N4403. 2/.79
IN4134. · 2/.69 2N5129 . 2/.69
IN4735. · 2/.69 2N5139. 2j.69
IN4142. · 2/.69 2N5210. . 2/.79
IN4744 . · 2/ .69 2N5951. .2/ 1.29

Low Profile
8 pin LP . . 2/.59
14 pin LP. . 2/ .69
16 pin LP . . 2/.79
18 pin L P . . 2/.89
20 pin L P . . 2/.99
22 pin LP. .2/1.09
24 pin LP . . 79
28 pin L P . .82
36 p in L P . .99
40 pin LP . 1.19

DIOOES & TRANSISTORS

DESK TOP ENCLOSURES

(P;ctu,,, not shown blJt simil ..r ;n con. " uc , ion to abovel
JE200 Rag. Powe. 5upply Kit (5V DC, 1 ampl .. $1 4.95
JE 205 Adap ter Brd. (to JE2001 i 5.t 9 & t 12V.. $ 12.95
JE210 Var. Pw•. Sply. Kit. 5· 15V DC. to 1.5am p . . $ 19.95

JE2lS Adj. Dual PowerSupply Kit (as shewn) . . $24.9 5

FEAT UR ES '
.. Ad justabla regu la'"d power su ppli..s.

po s, and neg, 1,2 VDC '0 15VDC,
.. Powe' DlJ'PlJ' (u ch supply):

5VDC@ 50 0mA. 10VDC@750m A.
12VDC @500mA. and
15 VDC @175mA.

.. Two, 3 · , .. , minal ad j. IC ,aglJl a' o,"
with therm..1 ov" , loa d p,otectio n.

.. H .... t sin k ,,,gu lat or cool ing
• LED "on" in dic"10'
• P' inted 60..rd Con."uct ion
• 120 VAC inpu'
• Size: 3 -1 /2"w ~ 5·1116'" L ~ 2" H

General Description: The J E2 1S is a Dual Power
Supply with independent adjustable positive and neca
tive output voltages. A separate adjustment lor eac h
of the supplies provides the user unlimited applications
fo r Ie current voltage requ irements. The supply can
also be used as a general au-oumose variable power
supply.

~ JE215 Adjustable
~DualPower Supply

'I J

3/4 Watt @ 70Q C
15 Turn Pot.
Linea. Taper

loon soon lK
5K 10K 50K
lOOK 500K lMeg

'OK
lOOK

POTENTIOMETERS

lK 5K
25K 50K
1M..

2 wso e tc-c
7/8 " Slotted Shaft

linear Taper

CONNECTORS

CMU .. $2.95 830P . . $1.79

_ CMOS -
.69 4030.
..69 4040.
.69 4044.

1.95 4046
.89 4041
.85 4049
.69 4050
.85 4051
.es 4066

1.49 4069
1.49 4010
2.19 4071
.49 4031 .

1.29 4093 .
.89 4511 .

"'"' ."" .""" .,cce .,ccs .
4010 .
4011 •
4013
4016
4017

""""""'""'""V

Digital Thermometer Kit

D~., IOn",,, - .witC hing con1'a' fo, ,ncl<>o,iOU 1OO(>f
0' dv.1 mon" o<ing. Continuou. "-ED .8 ' · ht . di", lay.
Range. -40° F 10 1WoF I .40°C to 100°C. Aec~,,,,,,

. 1" nomi nal . So, fo. Fa n'enha" 0' Co I,iu•. S;m~ la'.d

w.I "~ l c."", A C wall adap,., included.
$i, . , 3'4"h ~ 6·5/ll··w . '·318'"d.

JE300 $39.95$ 3 .95
3 .95

$31.95
3 4.9 5
36. 9 5
4 7 .95
5 2.95

$ 5.49
5.95

•
lOOK Li near Tape. Pots .
40K (2) Video Controll er

JS-l00K
JVC·40

JOYSTICKS

DTE ·8 (P ictu red ) ,
DTE-l1 (Pictured ) .
DTE-14 .
DTE ·HK ICaslI for JE6oo) ....
DTE·AK ICaslI for JE6101(Picturlld)

WALL TRANSFORMERS
AC250 2 5 0 m A 12VAC (1 17 V/6 0 Hz) .
DV9200 200mA 9 VAC (117V/60Hz) ...

.59 LM1805T
1.39 LM7812T
.15 LM181ST

1.19 LM380 N .
2.25 LM384N.
2.69 LMS55N.
1.49 LM556N .
2.29 LM565N.
2.95 LM566N.
2.95 L M567N .
2.25 LM123N.
1.15 LM741N .
1.15 LM I310N
1.15 LMI458N
5.95 L MI488 N
1.29 LM I489N
2.29 LMI800N
1.29 76477 N ..

LM30IN .
LM305H.
LM307N.
LM308N.
LM309K.
LM310N.
LMJIl N.
L M317T.
L M318N.
LM319N..
LM320K-6 .
LM79C6T
LM7912T
LM791ST
LM323K .
LM324N .
LMJ37T.
LM339N .

_ L1NEAR_

DB25P o-suerntetatu re Plug
DB255 D-5ubmlnla tu re seeket
DB51226 Cover fo r DB25 P/5
22/445E P .C. eese
UG88/U BNC Plug
UG89/U BNC J ack
UGl"1S/U UHF Ao a nter
50239 UHF Pa nel Reep.
PL258 UH F A(lapter
PL259 U HF Plug
UG260/U 8 NC Plug
UG1094/U BNC Bulk h ead Rec p,
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HIGH FREQUENCY
TECHNOLOGY SYSTEMS

•

C.B. TO 10 METER KITS
AMERICA'S # 1 SOURCE FOR

10 METER C.B. KITS

Printed Circuit Boord & 10 page Instruction
Brochure. _. . . . , . . . . . . . . . . . 15 .95

Comple te Board , 60.00
Assembled and tested

Adjustable Power Su pp ly Kit s. . .. 25.00
Adjustab le Power Supply

Assembled and tested. w ith case , . 40 .00
Yogi Cigar Antenna . . . . . . . . . . 35.00
MRF9Q1 transistor. __.. , .3.50
Down Converter , Assembled and tested ,
encased and wa terproofed ,w ith yogi
antenna . 50 feet RG59 coaxial cab le, and
3 feet RG59 with 75 to300 ahm
adapter. and power supply ..... , . 170.00

MICROWAVE DOWN CONVERTERS
2000-2500MHZ

c,""wCJ>.'t:>~~'"" \ FEWER COILs
\"l.0 t-t-t.':.':. rOW/NO I

Converter Kit. 35. 00
Complete w ith PC board ports,and
ten page Instruction brochure

TEIW5: CASHI ER CHECK, MONEY ORDER, DANK
CARD, PEPSONAl CHECK,

---~"

7J08 AMY STREET
DALlAS. TEXAS75217

(2 14) J 4J -1017

IN STOCK-Kits for mo st C.B. Models
A.M . and $.$.B.
COMPLETE KITS-Includes all parts and de
tailed instructions for both crysta l and
P.L.L. synthesizers.
CUSTOM ENGINEERED-For easy installa
tion with minimum amount of time and test
equipment .
flEXIBLE BAND COVERAGE-To prov ide 1
MHz coverage for most r .L.L. chassis and
up to 2 MHz on special order for some
types.
LOW COST-Kit prices range from SI 0 .00
to S50 .00, according to parts required.
Average kit price under S25.00.
free catalog-write or ca ll today for our
free to meter catalog. Includes details on
kits and our many other products.

AMERICAN CRYSTAL SUPPLY COMPANY
P.O. BOX 638
WEST YARMOUTH, MA. 02613
(617) 771-4634

35_95
29 ,95
3195
2595

$2495
2195
20 ,95
19 ,95
18 95

27,95
2495

$349
70lpr
ss

,.".313

WITHHI·Q
CENTER

INSULATOR

31 95
2895

$28,95
2595
2495
2395
22 95

D••'. , Inqui"•• '"" l.d

PRICE WITH
HI.Q BALU N

$10.95

R~gged_ Ioghl w"'gh1. ,nject lOll molded
01 top Quality ""'Ie"a!. WIth hIgh d lelec
t"c Qualij,es , a nd ",cel len1 wealMr
aO,l ily EM In sula tors are cons tructed
In a swal unending tasbon to pe,mlt
wIndIng 01 load"'" COIls 0' pa rt ial ",irld
,ng tor tuned "aos

LENGTH

May be used fo r
• Guy wi re st rain insu lators

• End or center insulators for
antennas

$4.95 . Construction of antenna load 
ing coils or mu lt iband traps

BANOS

HI-ell ANTENNA
END INSULATORS

"'IT"
HI-ell ANTENNA

CENTER INSULATOR

a ~'v , Small, rugged. lightweig ht.
weathe rproof

A
Replaces center insulator

~ Handles tuttleqal powe r
""J ~ and more

- $5.95 With 80·239 connector

p, t, nt No.
4.09t.35O

Anllnnl I CClllOrl.. _ ava ilable wrf~ anlen na oroers
Nylon guy rope, 4501 feS I. 100 teet
Ceram,c (Dogt>one Type) ante nna o sotetcrs
SO-239coax conneclofs

All puces a re poslpa ld USA 48
Ava ,lable al your lavorlle dealer or orde r direc t from

• For dipoles, yaglS. inverted
vees & doublets

Q( \?• Replaces cente r Insulator

• Puts power in antenna 'J
• Broadbanded 3·40 MHz

• Small, lightweight and Ht-Q
weathe rproof Balun

• 1:1 impedance ratio

• For lu ll legal power and more

• Helps eliminate TVI

• With 80-239 connector

HI-CiBALUN
2

Va n
Gor den
Engineering
.0)1 auos, ' . •UUID,OMlo.,n21

Al l antennas are comple te w,t ~ HI .Q Balun or HI -Q Antenna
Center Insula tor. No, 14 an ten na Wire , cerarmc Insulator s
100' ny lon ameona Suppo rt roce (SO models on ly 50 l rated
for lull l&ga l power , Anfennas may be used as an ,nve ' fed v
aM may atsobe used by MARS or $WLs

MODEL
Olpoll'
0-80 80175
0 -40 40115
0·20 20
0- 15 15
0 -10 10
Shortl ned dlpol..
SD-80 B0175
SO-40 40
Par.1I11 dlpol..
PO-BO lO BO. 40,2O,10115 130' 39,95
PO·4010 40 ,20.10/15 66' 33 95
PO-8040 BO.4011 5 130' 3595
PO·4020 40.201 15 66 ' 29,95
Olpol••hortlnl .. . on ly, ..ml .. Jnd le l tl d In S O modll .
S-80 BO/75 $11,951pr
S·40 40 $10 951pr

DIPOLES
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OPEN AT BPM EST
CLOSED AT BPM PST

IF YOU 00 NOT SI!I!
WH"T YOU WAN ASK

ORDERS ARII: POSTAGE PAID

COD-VISA-MASTERCHARGE

• Automatic SWR Reading
• Precision Power Measurement

- -

SIGNALCRAFTER@

Automatic Computing
Power Meter

The Model 30 SWR/POWER METER
dual display unit. Both Power and
SWR are handled automatically.
Auto-ranging automatica lly selects
the proper power range according to

I
the level detected on the transmis
sion line and indicates the range on

=--~_-'~ front panel LED's. Operator can over-
- ride this feature if desired byselectinq

anvct the three basic rangesmanualty.Twolargetaul-band meters ind icate forward
power and SWR. Complete nerds-ott operation I And there is more! Self-ind icating
front panel push-buttons allow antenna selection aswen. Fullscaleaccuracyis±6%
at 1to 1 SWR. Selection 01 three antennasand a dummy load is possible. Accessory
jack on rear panel provides 12 volts 60 Hz AG for any remote antenna relays.
(Operates from 110 volts 60 Hz AG.) Width : 8'h", Height: 4'1.", Depth : 6" .
Model 30 (less coupler) $250.00

$IGNALCRAFTER DIRECTIONAL COUPLERS
MO DEL HF 231 (1 .110 3O m Hl) lo, uN ....h 50 ohm _ .181 c.ble. l e ss lhan I 05 dB ,nse,l,on SWf'l lma. ·1
Equ ,ppe<l ..."h two So-239 UHF conneclO<I (' If1pul-' OUlpul)...r"ch ph,'9' dor8Clly inIO'flO'olM0d81130.3' .
and 32. 0< can l)e ,emole mounle<!
Model HF 23 1 _ SM.oo
MODEL HF 231"(1.'10 30 mHl)",," uN ooilll 75 onm _ .181 c.ble, Olh_,seHme as HF 231
Mod,,1 HF 231A $6&.00
MODEL UV900 t50 10900 mHiI to<uN w ith 50 oh m coa.lJll cable. l"" lhan 1 1de ,nsenio"SWR. Relponse
:1: .5 de ove , complea. ,a" ge ot 50 10 550 MHz, :1:1.0 de !rom 30 10 1000 MHz Eq uo pr-l ""th type "N" con" ec
to,s PI"Il , lnloMOdels 30,31 Or 32 by USIng any leng lh '"mote cat,le . RCA pllanO-lype receplaCleS used (2),
Model UIl9OO . . . . . . . . . . . . . . . . . . . .. .. . . . .. . . ... .. . ..•.... . 590.00
OntER COUPLE AS AND ACCE SSORIES AVAILABLE _ COf1UU;' t8ClOry

SIGNAlCRAFTERS INC.
5460 BUENA VISTA DRIVE, SHAWNEE MISSION, KANSAS 66205

913/236-7300 ;TELEX: 42-4171
P,ices inc lude sh ,pm" " l IO a ll US ... Kansa . ,e, idenl. add 3',0, percent ...66

VISA an d Masle ,Ca 'd accepu.d

The new SIGNAlCRAFTER$ computing SWR/POWER METERS are in a class by
themselves. SIGNALCRAFTERS EXCLUSIVE integrated circuit CHIPS compute
SWR automatically, thus eliminating the need lor any "set" or "sensinvtty" control.
The buitHn analog computer operates over a power range of one watt to several
kilowatts. AU models feature: -c-Selectable Peak or Average Power response -Self·
indicating Push Buttons - Rugged taut-band meters - Interchangeable Plug-in
directional couplers that can be remote mounted .f desired - Handsome heavy
duty low profile metal cabinets that compliment the latest transceiver designs - D.C.
Output Receptacle supplies a voltage that follows meter readings. These outputs
are used 10 drive many different possible accessories, such as A-D converters,
remote meters, alarm and control devices.

The Models 31 and 32 are
both l ingle meterunits-each
in a c lass by itse lf. They are
portable battery operated mi
cro power instruments. A sin
gle meter displays either SWR
or POWER as desired . The
Model 31 has a sing le power
range. The Model 32 features
dual power ranges and both have an instant ballery check feature. Both models
perform with the same accuracy and precision as the Model30andanadvanCed low
current design provides battery life that is truly outstanding, The units operate from
a standard .easily available, s-vott battery which is included or can be operated from
a standard 110 volts 60Hz AG 10 9 volts DC adapter (available as an o pnoeat unit).
Width: 4 '....... He ight: 4 '....", Depth: 5".
Model 31 (31A-Q to 200W') (less coupler) ...... ...•..... . ....... ...... $175.00
Model 31 (32A-Q to2OCNV. Oto 2OOOW) (32B---O to 2f1'N,0 to 200W)

(less coupler) $200.00
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Amateur Radio, Super Hobby!
- a breezy new intro to the world of hamming

I

Amateur Radio, Super Hob
by! by Vince Luciani K1Vj.
Cologne Press (PO Box 682,
Cologne NJ 08213), 139
pages, $8.95 soncover.
$1 4.95 hardcover.

You're trying to interest a
friend at work in ham

radio. You cast about for a n
adequate defi nition of what
the hobby is like and what it
means to you. More often
than not, you, can't put the
righ t words together. You
find it hard to express exact
Iy what it is you get out of
hamm ing. So, you do the
next best thi ng and t ry to
recommend some reading
materia l. Nothi ng stuffy o r
tec hn ica l and ce rta inly
none of those frighten ing li
cense manuals. What you
need is a breezy introduc
tion to the world of recrea
tional radio. Unfortunately.
breezy introduct ions to
ham radio are hard to find .
Most introductory texts get
mired in details, hung up on
technology, and in a rut
over regulations.

Your fr iend, her interest
wan ing, is beginning to
question the appeal of a
leisure-t ime activity that re
qui res tough licensing ex
ams, a fo rtu ne spent on
equ ipment, and an aff inity
for se lf-abuse. Eventua lly,
she buys a mem bership in a
racquetba ll cl ub, plays
once a month, and avoids
the weird electronics freak
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she works with. You blew it.
What you should have

done is given her a copy of
Amateur Radio, Super Hob
b y! by Vince Luciani K2VI.
This new book is the easy
reading overview all Eimers
ha ve been waiting for .
With in its 144 pages, most
of the aspects and appeal
of hamming are isolated,
identified, and examined.
More importantly, the book
keeps its focus on the most
intrigui ng element of our
hobby, the people. Almost
1/3 of the book is devoted
to interv iews with a nd
stories abou t peop le who
a lso happen to be hams.

The book conta ins 42
short chapters. The chap-
ters present the de tailed
vignettes that make up the
larger canvas of ham radio.
Chapters cover a broad
range of topics, and titles
incl ude : What Is It?, Who
Can Jo in, How to Join, DX,
Then And Now, Big Peo
pie -little People, The
Benefits, Ladies in Amateur
Radio, Equipment Costs,
The Shack, Amateur Maga
zines, The Novice Exam,
FCC Gettysbu rg, Roll Your
Own, and many more.

In a particularly po ignant
chapte r ca lled " The Fi rst
Time Thro ugh," Luciani iso
la tes t he momen t of the
fi rst su c ce ssfu l Novice
QSO, a moment most of us
have experienced but many
have fo rgotten. As I read his

account, I, too, remem
bered.

He writes, " You have
stumbled you r way through
your first CQ call . When
you finish, you sta nd by
with fingers gripped unfeel
ing around a pencil you in
tend to write with . . You
almost hope no one will re
spond so that you might put
this off fo r another, more
relaxed, time . . and then
you find out. 'That's my
cal lsign! Someone heard!
So meone is a nswering!'
May 1 suggest that you
savor the moment? It wi ll
never come aga in."

In an eq ua lly vivid pas
sage in the same chapter,
Luciani captu res another
moment fa milia r to most
hams but tota lly al ien to
the non-ham, the la te-night
Q50.

"The hour is well past
midnight. The house is per
fe ctl y quiet lights are
o ut , even in your ham
shack, except for the soft,
reassuring glow of dial
lights. This is the supreme
moment in which to seek
the companionship of an
other hobby member-one
who also is awaiting t he
predestined cro ss ing o f
your lives. This, you will
find, is a moment in time
whe n the di stant wo rld
seems entire ly at peace.
When life itself see ms to
hang loose and when all
seems right with in t he

secu ri ty of you r den . This is
the moment in whic h to
make a new friend . This,
to me, is truly what amateur
radio is about."

Amateur Radio, Super
Hobby! is full of such mo
ments. It is o ne of the few
books I've read that suc
cessfu ll y telegraphs the en
joyment and excitement of
our usually misrepresented
hobby in a way the non
ham can understa nd . As an
added plus, the book pro
vides the neophyte with
sound advice o n the easiest
and least expensive ways to
ge t invol ved with ham ra
dio.

It is written with fee li ng,
adequately illustrated with
cartoons, careful ly la id out,
and produced with atten
tion to quality and detail. It
is uniq ue in its people
oriented approach to the
sub ject and, at present, has
no equal in the area of in
troductory amateur litera
ture.

If you have a potential
convert to the cause of ham
radio within you r grasp, this
book might just bring them
over. At the reasonable
price of $8.95, it's ce rtain ly
wort h the investment. And,
as you yourse lf read it, you
may fi nd tha t it evokes
some fo nd and long forgot
ten memor ies of you r own
ham career. It is thoroughly
enjoyable and I high ly rec
ommend it.•
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A Guide to Amateur Radio
- book review of an English import

A Guide to Amateur Rad io
by Pat Hawker G3VA 18th
edition, 144 pages, paper
back , £ 2.99 (including
postage and handling) from
R5GB (35 Doughty Street,
London WC1N 2AE, Grea r
Britain) worldwide, pub
l ished July 25, 1980.

A fte r a steady die t of
America n radio books,

it can be quite illu minating
to read a book written from
an English amateur's point
of view. A Guide to Ama
teur Radio (published by the
Radio Society of Great Bri
tai n) offers insights into
hamming in another coun
try and is an excellen t a ll
a round book on ham rad io.
no matter which side of the
pond you stand on. While
many American books im-

mediately overwhelm the
reader with facts and for
m ulas, thi s book gives infor
mat ion in a conversa t ional
style. The a uthor assumes
that your goa l is to own and
operate your own rad io sta
tion , not just pass an exam.
Theory is described in dif
fe rent terms than America n
books use. and the fresh ap
proach can lead to a new
un dersta nding o f technical
m att ers.

The first chapte r answers
many q uestions asked by
newcomers to ham rad io .
Subjects covered incl ude
cost. callsigns, and how to
become an amateur. The
second chapte r is ca lled
"Cettmg Sta rted." and it
prepare s the reader to do
just that. Propagation and
the construction of listen
ing antennas are subjects of

specia l interest to someone
who is just beginning to
li sten to both amate ur and
sho rtwave transm issio ns.
Also d iscussed are station
layout. test equipment. and
d ifferen t modes o f trans
m ission . Theo ry is co nsis
tently worked into the text
at places where questions
naturally arise.

A we ll-illustrated section
on the history and devel op
ment of radio gea r is includ
ed. and there are short
notes on about 250 pieces
of radio gear in current use.
A cha pter en titled " work
shop Practi ce" covers a ll
aspects o f const ruction .
The author describes in de
ta il everyth ing from materi
a ls and tools to the aesthet
ics of a finished product.
With this background. the
home-brewer can construct

a project tha t is attractive
as well as functional .

At the en d of the book
are tab les and cha rts of,
among other things, Q si g
nal s, callsign assignments,
band a llotment. and com
mon abbreviatio ns. There is
a lso a sample of questions
from the Britis h license ex
am. whic h is not all that dif
fe rent from the US tests.

Rather than a list o f ab-
st ract theories you must
memorize in o rder to pass
an exam, this book offers
e nticement and en courage
men t. It concentrates on
t he practica l thi ngs you' ll
want to know as you assem
ble and operate your own
sta tio n. After yo u read th is
book. you will be prepa red
to get your license. but
more importan tly, you'll be
ready to actually use it ! •
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Get Your Shack Together

The re are few occasions
when a certain accesso

ry o r item comes along
which I personally find
overwhelmingly exciting;
however, the $-F radio desk
is something worthy of con
side rab le excitement! Ad
vertisement photos don't
do justice to this item; it's a
beautiful and sturd y desk
which could set you think
ing about re model ing the
complete ha m shack to
match this enclosure.

My first exposure to the
$-F desk was at the Atlanta
Convention. Its warm pe-
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can finish attracted me like
a magnet from severa l
booths' distance . I tried
everything short of taking
an ax to the desk, and it
maintained its s tu rd iness.
Armspan to desk width and
height was perfect, and the
cutaway sides al lowed me
to sit sideways and stretch
out at an angle I personally
enjoy. Here, finally, was a
desk I cou ld live with re
ga rd less of fut u re equip
ment changes, operating
style changes, physical po
sitions, etc.

Before the $-F desk ar-

rived at my home, my gear
had been spread o n a 7-foot
table (a door between sets
of file drawers) and stuffed
into a she lf unit behind the
desk . Although two low
band kilowatt rigs, a QRP
rig, an OSCAR rig, 2-meter
FM, and two SSTV setups
were included , I could only
operate one setup without
banging knees into d rawers
o r moving gear each day.

My need for nu mero us
drawers coupled with my
desire for massive air circu
lation around a large rf am
plifier ru led out the la rger
S-F desk (48 inches wide,
rat he r than the standa rd
36-inch version; other di
mensions identical). Finally
the solution evolved: Install
the S-F desk against a wall
adjacent to the other desk,
shorten the 7-foot desk to 3
feet , and use the area be
tween desks for rf amplifier
power supplies and incom
ing antenna leads. The sta
tion's SSTV camera also
was placed in this area, per
mitting it to view either op
erating position . Then a
Yucca tree was added pure
ly for decor. The final result
is two complete setups
whic h can be operated in
dependently or simulta
neously as desired-with
out moving gear or banging
knees.

The S-F desk is shipped in
two approximately 3-foot
by 'l-toot packages for ease
of handling . It goes
together in around an
hour's time, with S-F fu r
nish ing everything but the
fu rnitu re polish. The desk's
bottom struts and braces
affix to rear sections, and

are thus out of the way re
ga rd less of leg position A
sm a ll st rip also is included
for providing " sto ps" for
gear in the angled rear area.
Incidentally, I found the
simple assemb ly Inst ruc
tions easy to follow (I 'm not
mechanically inclined), and
all sections were a perfect
f t.

Like many amateu rs, I do
not like to enclose radio
gea r or obstruct a ir ci rcula
tion . Open areas on the S-F
desk (particularly around
the sides) ensure equipment
cooling while also provid
ing room for insta lling and
removing the p lastic covers
I keep on my gear during
periods of nonuse. What
else could one ask! Since
adding the S-F desk to my
shack, I've begun truly en
joyi ng the p leasu res o f
comfortable operating and
the benefits of a second
desk for working on proj
ects or articles while also
tuning the bands. More
than once I've fallen asleep
at the S-F desk merely be
ca use of the new comfort
able position never obtain
able with other desks. In
fact, I've even been thin k
ing of us ing anothe r S-F
desk for the upcoming
home office. They' re great!

If you're looking for a
way to package that prized
equipment while a lso pro
vidi ng an extra measure of
in-shack comfort, check out
the 5-F radio desk .

For further information,
contact 5-F Amateur Radio
Services, 4384 Keys tone Av
enue, Culver City CA 90230.
Reader Service number
477 .•



editorial by Wayne Green

W2NSD/1
NEVER SAY DIE

from page 8

Several o f the new modes o f
communication which I have
written about recently have the
possibilities for getting amateur
radio g rowing again, the way FM
did. I'm most anxious 10 have
ham experimenters gel going on
these and keep us up to date via
73 on progress. The recent FCC
announcement thai they would
at long last encou ra ge ex
perimentation was a tentasuc
boost for us. Can someone at
the FCC actuall y be l istening?
And read ing?

MAKING MONEY

Every now and then I hear
from a reader who is no t making
a 101 01 money. This is a p ity
when you consider the c ppcr
tun ities out there for making
money these days. We are get
ting into the age of electron ics,
and certainly radio amateurs
have a golden opportun ity to
take advantage of t his change in
the world.

A lew years back, I wrote in
my editorials about the possibil
it ies for getting into the security
business. A few readers paid at
tention to this and went for it,
starting, as I suggested, on a
part-time basis. Many of t hem
have built large security bust
nesses as a result , some going
into millions of dollars.

This is still a very good bu si
ness for hams to get into. It does
not take an electronics genius,
and some of our ham equ ip.
ment is immediately applicable.
For instance, while you can buy
most of the accessories you
need from a few major sup'
pli ers, you should know how to
tackle any rad io links you might
want to use for a s ilent and very
secu re alarm. This is particular
ly good lor merchants wanting
to know when someon e has bro
ken into their store.

An understanding o f s low
scan will enable you to set up
sys tems which will let store
owners see what is going on in
their place o f business over the
telephone. This is also tnvatu-

ab le for small bu sinessmen who
want to see their offices, ware
houses, etc., from afar.

An understanding of micro
computers will enable you to
take the next step and have the
slow-scan signals processed lor
change to provide an alarm. The
microwave and u lt rasonic sys
tems are fine for thi s, too. With
crime Increasing, there is an
ever-growing need for security
for businesses and homes. Th is
is st ill an infant Industry.

The microcomputer business
is another natural for hams. The
sa me perversi ty o f human
natu re which gets peop le ln
terested In hamming seems to
attract people to computers .
Our polls show that over 20% of
the hams have microcomputers
already!

In this new field there are
plenty o f opportunities ... to
open and run computer stores,
to service compu ters, to write
programs, to get in to repping,
distribution, designing new ci r
cuits, manufacturing , writ ing
books and art ic les, advert is
ing ... It 's endless. I know that I
am in serio us need of a wide
var ie ty 01 s kills a nd Int er
ests .•. needing people for dec
umen t eucn. program evalua
t ion, ed iting, proofreading, type
sett ing, drafting, advertising, ad
sale s, repping, data processing,
financial management, legal o r
ganizatlon, marketing, packag
ing, d istribution ... and so on.

The micro field, which has
been growing at a rate of over
300% per year lor over f ive
years, shows no sign of s lowing
down. Mlcros are now getting in
to businesses and schools as
well as to hobbyists and homes.
The big f irms are starting to
wake up, which wilt mean all the
more sales as IBM, DEC, and
others plunge In. There are still
abundant opportunities to make
a lot of money in this f ie ld.

Another field which shows
signs 01un limited growth Is the
satellite communications in
dustry. Like the micro field , it
st arted ou t w ith hobbyist s,

growing Ini tially on t heir in 
terest. But the big use for satel
lites will very soon be for data
communication, and this means
more opportunities for entre
preneurs. Hams, who have plen
ty of opportunity to experiment
with microwaves, are in a beau
t iful position to take advantage
of this growth.

My own recent experiment s
with 10-GHz communications
gave me a lot of insight into t he
use o f these microwave frequen
cies . II you remember, I spent a
few months working with Chuck
Mart in WA1KPS, and we estab
Iished the stm-urm record of
communicat ions between New
Hampshire and six other states
. . . seven in all. All contacts
were made on paths 0 1 over 50
miles and ou r New Hampsh ire
contact was over 100 miles!
Most were made wit h simple an
tennas, though cli mbing to the
top o f my local mountain was
the most grueling part. That was
not easy!

The rece ption of satellite TV
for homes is an exc it ing and
fas t-gro wi ng business. Prices
are tumbling as mass croouc
t ion techniques and large-scale
Integration are applied to this
new service. A couple years ago
you had to figu re perhaps
$15 ,000 or SO for a workable in
stallation. Now they have that
down to around $5,000. Our own
KlM, maker o f ham antennas, Is
one o f the p ioneers in th is fie ld.
Many o f the pioneers are hams!

As microcomputers crcnter
ate, It wil l not be long before
they are being used tor electron
ic mail. Now, wh ile a one-page
message can be encoded SO it
can be sent over the phone wires
in about one second, this stili
will not speed up the s lowness
of the phone dialing system. As
more and more messages are
rou ted over phone lines, the
delays in using t he dialing
system are going to bog down
Ma Bell.

Cool heads tried many years
ago to get Bell to use separate
signaling systems for dia ling up
numbers. This would have been
much more efficient than using
Ihe communications l ines. It
also wou ld have avoided all o f
th is nonsense aen is having
with customers getting into
the ir swit ch ing circuit s w ith
blue boxes and such. Well, the
8ell folks ignored the w iser
heads and now they are in t rou
ble.

The most obvious answer to

the coming congestion of the
Bell lines will be to go to serer
lites. First we will be using rad io
techniq ues, but I think that it
won't be long bef ore the volume
of traff ic will dictate the use of
laser links, since each of them
can carry Incred ible bandwid ths
of informat ion.

With satellite-system invent 
ing, manufacturing, selling, ser
vicing, installi ng, and so on
becoming one of the biggest in
dustries In the world, and with
the ground floor wide open for
you, what better business to get
into right away? Much of the
needed Inventing can be done
on the ham bands. so this is a
particularly valuable oppcrt uni
ty for us. We can invent and
pioneer the equipment they are
going to be using in len and
twenty years.

Yes, Bell may be able to ex
pand their service by using
glass l ines instead o f wires, but I
think the need for cornmumca
ttcns Is going to grow much
faster tha n Bell will be ab le to
cope with. So much of their
equipment is hopeless ly obso
lete .. . and with a need for a
complete redesigning and re
bu ild ing o f their swi tching sys
tem, we are looking at 20 years
. . . and satellit es are there right
now, read y to hand le the needed
capacity.

THOSE UGLY AMER ICAN S

A few years ago, short ly be
fore my first visit to Jordan, I
was ca lled on 20m by an Amer
ican visiting in Israel. I men
tioned that I expected to be in
Jordan in a few days. He said
that he and h is wife were touring
In Israel and wou ld li ke to go to
Jordan. I suggested that this
was not exactly a bright idea,
Jordan at that time being a lmost
an occupied country by the PLO.
He bru shed that aside.

A few days later, after I'd ar
rived in Amman, I found a note in
my hotel mailbox 10 the effec t
that this chap had arrived and
would like to get together with
me. I called h is hotel and lound
that he had come by way o f
Cyprus. I was scheduled to have
dinner with His Majesty that
evening and to present my plan
for the sett ing up o f amateur
radio in Jordan to the govern
ment the next day, so I sug
gested we get together the next
evening.

It d idn't take long for trouble
to erupt. The next day I got word
that he had been downtown and
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gotten inlo a tight w ith the PlO.
I'd suggested that he not go
downtown, 8S I had been eo
vised. The PLO troops were ev
erywhere and spoiling for trcu
ere, driving around by the truck
load. The American library had
jus! been burned out and the
American Embassy compound
st ormed (un successfully. ex
capt for a lot of broken windows
and a ! ir&-gutted car), so there
was a dellnlte strain between
the US and the PLO.

later. I found that two main
things had gone wrong. First ,
his wile had been wearing a
m iniskirt, despite th is being a
flat no-no for Arab co untries.
Second, he had apparently been
taking pictures of the PLO and
their trucks. These two c ircum
stances led a PLQ sold ier to gel
irritated, which qu ickly esca lat
ed to our ham friend being hit
over the head with a rifle.

Cooler heads prevailed and
the PLO later offered to take our
ham and his wife on a tour of the
country at their expense, but he
was so upset that he told them
where they could go and board
ed the next plane out of the
country.

It took a lot of chutzpah for a
Jewish chap to come to Jordan
at that particular t ime . . . ju st
days belore the civil wa r be
tween the PLO and King Hus
sein's government. It took more
to Ilaunt the miniskirt In an Arab
count ry .. . and more, yet, to
walk around downtown during
the tense time between the PLO
and the government ... and par
tlcularly the PLO vs. th e US.
Openly taking pictures kind of
capped it.

The next thing' heard about
th is charmer was a rash of com
plai nts from India, where he had
gone from Jordan. The Indian

amateurs were abso lutely luri
ous because he had managed to
sc rew up their long·planned OX·
ped itlon to the t.eccecnve ts
lands. Apparently he had
bragged over the air that he had
perm ission to go to the Lac
ceotves, wh ile the Indian ama
teurs had been unable to get
such permission. The govern
ment o ffic ial s were not amused
and canceled the Indian trip,
which had been years in the ar
ranging.

As th is chap went on around
the wor ld, I got sim ilar reports
from other count ries. He was a
moving ham disaster area.

Many of the transgressions of
Americans came to roost when
the ITU meeting was held in
Geneva in 1971 to d iscu ss the
amateur use of satell ites. Our
group (the AARL) found, much
to its surprise. that a situation
had bu ilt up in th e Third World
where radio amateurs had a very
bad name. The confrontat ion
cou ld have been avo ided if rep
resentat ives of amateur radio
had bothered to f ind out where
we stood befo re the meet ing.
Much of the built-up frustrat ion
could have been vented and
ironed out by such preliminary
meetings. But , as the president
o f the League said, "W e didn't
do our homework:'

The fact is that America n
amateurs have a long history of
being arrogant, ly ing, dev ious,
and ignoring the interests of
other countries. One of the rea
sons that amateur rad io is still
not legal in Turkey stems from
the Americans who operated
there after WWII. The Turkish
government allowed them to op
erate, but stipulated that they
were not to indulge in message
handling. So what did they do?
Phone patches by the gross.

They were repeatedly warned
and went right on with phone
patches . .. and amateur radio
was lost for over 30 years in
Turkey. Yes, those were Ameri·
can hams.

In other African countries, we
have had OXpedit lons come in
and ask for special permission
to operate, promising propaaa
non stud ies in return for the
permission. These were never
delivered ... nor were they ever
intended for delivery.

Other US amateurs abused
countries all over the world by
operating w ithout licenses, by
signing calls of other countries,
by running more power than per
mitted, and so on. One Amerl·
can ham sat in Casablanca and
signed the calls of at least four
other countries ... contacts that
are still honored by the ARRL for
their awards. No one knows how
many of Don M iller's contacts
were invalid-for another exam
pie -but they are stili accepted
by the League.

Another well-known OXped i.
ucner signed the calls 01 many
African countries he never vis
ited . • . and even some islands.
These cards are all ju st fine for
OXCC.

Well, these transgression s
get around and undermine the
honor o f amateur radio. They
came to roost at Geneva when
we lost over 99% 01 our satelli te
trecuencee. They will continue
to come to roost if we don't get
on the stick and see that they
stop. OXers, frant ic for a contact
with a OXpedition at any cost,
do not help. OXped it lons soon
discover that they can charge
$SO to $1 00 or more for a " new"
country and that everyone on
the Honor Roll has to go along
with the payment. If they don't ,
they lose their place on the list

and the chances are good that
they will never again get back
where they were.

In case you want to find some
uglies closer to home, just tune
our OX band any evening or
weekend and hear the Jamming
o f rare OX stations by US erne
teurs. Every OXpeditlon or oper
ator in a rare country will tell you
all about it.

I operated rece ntly from Pro
vo Island in the Turks and
cerccs Islands. That's only tetr
Iy rare, not real rare. Stil l, a dozen
or so amateurs took the time to
t ry to jam signalS...US arne
teurs. I don't think there is any
way to shame th e people who
are so unfeeling of the fun 01
others, so perhaps we need a
different approach to th is. I 'm
thinking In terms of a jamming
certificate for the most entnu
stasuc Jammers. In this way
they will get recog nit ion lor their
skills and nast iness. Also, we'll
know Just who they are In case
we ever come up with vigilante
co mmittees, complete with tar
and feathers.

I have an advantage when I go
on a short OXpedition in that
there are many other things
which I can do it the jamming
gets to be a problem. There are
scuba d iving tr ips to the coral
reefs, snorkling, going around
the islands taking pictu res, vren
ing with local hams, talking with
the governments about amateur
activity, and eating ... ever pop
ular with me. I enjoy hamming,
but I also enjoy all the other
things there are to do. Chaps
who go on a OXpedition and
nothing else can only try to jump
from one band to another to get
away from the harassment.

II anyone has any good Ideas
on ways lor amateurs to c lean
up our act on a worldwide basis,
this for um is open.

ox

Yuri Blanarovich VE3BMV
Box 292
Don Mills
Ontario M3C 252
Canada
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73 has selected as Its new
OX Editor Yuri Blanarovlch
VE3BMV. First licensed in 1958,
Yurl has held the ceuercns
OK3·5292, OK 3BU, OK5BU ,
F0SY, and VE3BMVNP9, and
has o p e ra t ed OK3KGH ,
OK3KAG, 4U11TU, CJ3DCB, and
XJ3ZZI1. He is a tour-time world
champion and the en-time world
record holder in the COWW and
WPX Contests, and also holds a
number o f Canadian and North
American records. As a result of
his JOO,OOO-piu s contacts, Yurl
has worked a ll OXCC countries,
ho lds 5BOXCC, and has cot-

lected more t han 200 awards.

Yuri Is the founder of the
Canadian Contest cnemptcn
ship , CAN·AM co ntest, and
CANAOX Net. He also has been
president of CANAOX, the IBM
Rad io ClUb, and the Ontario
Contest Club, and chai rman of
the CANAOX and CAN·AM con
tests, as well as a member of the
CO co ntes t committee .

We we lcome Yurl on board
and ask our readers to fu rn ish
him directly with as much and
as varied OX information as pos
sible.



FUN!

John Edwards KI2U
78-56 86th S treet
Glendale NY 11385

THE POSTMAN ALWAYS RINGS 612 TIMES

From every stale you answered-612 responses in all-and to ld
us what yo u think about amateur radio . Now the forms have been
tabu lated and the resu lts are printed below.

Were there any surprises? Well, the number 01 you responding
was a shock-about twice as many as we projected. We were also
pleasantly surprised at the time and cafe most of you devoted to
answering the survey. If tetter writ ing is a dying art, we have Ions of
evidence to t he contrary.

In all, the poll seemed 10 touch a very respon sive chord. A number
c riet tere expressed thanks at being included in a poll for the f irst
time (How come Mr. Ga llup never comes 10 my door?) and urged us
to run regular surveys in the future. All of your comments are being
given due consideration, but our mailman won't put up with another
poll for some t ime. Come to think of it, w ith an office full of com
pleted response forms, it 'll be some t ime before we're ready again,
too.

ELEMENT 1-BACKGROUND

1) Sex:
A) Ma le-94% B) f emale - 6%

No surprises here; ham radio continues to rema in a predominantly
male hobby. One interes ting footno te: Most YL response forms were
included in the same envelope with their OMs. Very few were in
dependently ma iled.

2) Age:
A) 15 or below- O% B) 16-21-4% C) 22-39- 52%
D) 40-59- 25% E) 60 and aOOve-1 9%

What happened to the kids? Are postage rates too high or ma ybe
they just don 't know how to write? I hope this particular question
doesn't reflect amateur radio in genera l, or we're doomed.

3) License class:
A) Novice-8% B) Technic ian-10% C) General-35 %
D) Advanced-31% E) Extra-16%

About par for the course.

4) Number of years licensed :
A) 1 year o r less-6% B) 1·5 years-38% C)6-10 years-6%
D) 11-20 years- 23% E) 21 years and up- 27 %

Seems about right.

5) Do yo u have a new (post-March '78) call?
A) Yes - 37% B) No-63%

With more than a third of all responses indicating "new" calls, they
shouldn 't seem strange anymore. Okay, so tell me why a huge
number of replies were d irected to " K-t welve-U?" That 's no t a " one,"
guys, it 's an " eye."

6) How many hours a week do you devote to amateur rad io?
A) 0·1 hour-6% B) 2-5 hours-27% C) 6-10 hours-42%
0) 11-20 hou rs-19% E) 21 or more hours- 6%

On the whole, a pretty active bunch.

7) Wh ich HF bands do you use most ?

A)80-75meters-14% B)40meters-18% C) 20 meters-12%
D) 15 andlor 10 meters-44% E) Don't operate HF-12%

Only 12% on 20 meters? Sure doesn 't sound that way. Eight y meters
seems a bi t on t he low side, too. But those sunspots really seem to
be he lping 15 and 10.

8) Which VHFIUHF band do you use most?
A) 6 meters-6 '1o B) 2 meters-68% C) 220 MHz-4%
D) 420 MHz ancror up-O% E) Don't operate VHFIUH F- 22 %

This question asked wh ich VHF/UHF band you used most, no t which
band you're on. That might explain why hardly anyone picked D,
since most UHF ops are probably also on 2. Nevertheless, the ap
parent lack of UHF activity is disturb ing.

9) Wh ic h mode do you use most?
A) SSB- 44% B) CW- 24% C) FM-26%
D) AM-2% E) Other-4%

SSB is still tops, with FM narrowly squeezing ahead of CW for sec
ond place.

10) How much money have you spent on amateur radio w ithin the
past year? (Include a SL expenses, magazine subscr iptions, c lu b
dues, and other Inc idental expenditures.)

A) 0-$250- 32% B) 5251-$500-27% C)5501·$1,OOO-25%
D) $1 ,001·$2,500-8% E) $2,501 and up- 8%

Soft ma rket.

ELEMENT 2-SOCIAL CHARACTERISTICS

11) Has amateur rad io in fluenced you r career ch oice?
A)Greatly-23% B) Somewhat - 25% C) Not at a ll - 52%

Even though 52% chose C, try to think o f another hobby with as
great an In fluence on its us ers.

12) If a Novice sent you a aSL after a aso with no return package
(s ic ), wou ld you answer it?

A) Yes-96% B) No-4%

Return package? Sorry about the typo; we meant, of course,
postage. In any event, the old ham spirit s till lives.

13) Do you rout inely look up the license c lass of the person you're
ta lk ing to in the Callbook?

A) Yes-21% B) No-79%

A longtime practice, still apparently used, to self-pofice our bands.
Unfo r tuna tely, out-of-date Callbooks can som etimes lead to embar
rassing si tuations.

14) Do you think amateur radio was better 10 years ago?
A) Much OOtter-19% B) Somewhat beller-32%
C) The same-32% D) Somewhat worse-17%
E) Much worse- O%

A question of perception, since many respondents weren 't active 10
years ago.

15) Do you think amateur radio was better 20 years ago?
A) Much bener-27% B) Somewh at beller-23%
C) The same- 27% D) Somewhat worse-14%
E) Much worse-9%

Oh, fo r the good old da ys !

16) Did you ever use a "cheat book" to upgrade you r license?
A) Yes-12% B) No-88%

A slightly misleading result, since many cited the old ARRL License
Manual as a " cheat book." Your FUN! columnist takes no s tand on
this issue.

17) If someone o ffered you a million dollars, tax f ree, on the condi
tion that you give up amateur radio forever , would yo u?

A) Yes-61 % B) No-39%

Th ir ty-nine percent sa y no. Either they're already rich, have a very
deep love for amateur radio, or a million bucks doesn 't mean much
these da ys. Probably the la tter.

18) Has ham rad io ever interfered In your personal rela tionships (i.e.,
time with you r wife, husband, child ren, lover, et c.)?

A? Yes-54% B) No-46%

Confirming wh at was widely suspected.
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19) Have you ever tried to Interest a family member in amateur radio?
A) Yes-88% B) No-12%

An amateur's evangelical urges know no bounds.

20) Do you think most hams have a sense 01 humor?
A) Yes- 90% B) No-10%

Then why are so ma ny QSOs as sharp as a sledgehammer?

21 ) Do you get upset when you hear hams " kidding around" on the
air?

A) Yes-8% B) No-92%

Save the bicarb!

22) Have you ever Intentionally jammed a repeater o r otherwise pur
posely interfered with a a50?

A) Yes- 14% 8 ) No-86%

My goodness! Fourteen percent admit i t t Heaven save us !

23) Do you think amateur radio lowers your neighbor's opinion of
yo u?

A) Yes-6% 8 ) No-94%

Sure, neighbors /ust love antenna towers and TW. Tha t's why they're
always trying to pass laws down at Town Hall to limit our hobby.
Gues s they're lus t trying to get us to spend more time with them.

24) If your c losest ham friend beat you in a major contest , how would
you fee l?

A) He must be a better operator than me-76%
B) Contesting is Just luck-6%
C) The contest was set up unlairly-O%
D) It was easy for him to win; he has better eq uipment- 14%
E) He must have cheated-4%

A response that would have made Jack Armstrong proud.

25) Do you make most of your fr iends through amateur radio?
A) Yes-25% B) No-75%

See, we do talk to other people besIdes hams.

2£) When attending a ham club meeting, f lea market , c r ccnventlcn.
do you wear a ca llsign badge?

A) Yes-76% B) No-24%

Hi! My Name is John, Kf2U!

27) If you answered yes to the above quest ion, what size is your
badge?

A)'1 IIne-10% B) 2 lines-72% C) 3 I1nes-15%
D) 4 lines- O% E) Larger-3%

Wonder what the 3% who indicated E wear? b illboards? Must keep
an eye out for them.

28) If your cosest friend won a Coll ins KWM-380 in a contest, would
you feel Jealous?

A) Yes- 37 % B) No - 63%

What a bunch of liars.

ELEM ENT 3- 0 PERATING HA81TS

29) Do you depend on a Morse code reader o r microcomputer code
display for most 01your CW aSOs?

A) Yes-6% B) No-94%

The ear wins !

30) What sort of CW sending dev ice do yo u use most ?
A) Straight key-51 % B) Regular keyer-29 %
C) Memory keyer-4% D) Keyboard-8%
E) Never send CW- B%

I'm sorry; I'm sorry; I'm sorry. Yes, a thousand apologies for leaving
out everybody's favorite CW sending device-the semi-automatic
keyer (commonJy known as " The Bug"). Please don 't p in my coax or
set f ire to my house. 1conless my sin and promise to genuflect da ily
in f ront 01an ad from the Vlbroplex Company.

31) If required, could you solid ly copy CW at the speed at which you
were licensed?

A) Yes-79% B) No-21 %

HaM f'If bet that all you people who circled B used to dishonestly

102 73 MagaZ ine - June , 1981

sign your renewa/BID back when the FCC made you attest to your
code speed.

32) Have you ever purposely operated in an amateur subband you
weren't licensed to use?

A) Yes-10% B) No-90%

On the whole, fa irly respectable.

33) Do you think the FCC affects amateur radio in a positive manner?
A) Yes-44% B) No-55%

Washington, are you lis tening?

34) What do you think of the new ham exams? (Answer this even if
you have never personally taken one of these new tests.)

A) Excellent -60A, B) Good-30% C) Fair -38%
D) Poor-1B% E) Terrible-B%

So-so marks.

35) Just fo r the heck 01 it , have you ever talked to a friend on the
wrong sideband (e.g ., LSB on 20 meters)?

A) Yes-33% B) No-67%

Give it 8 try sometime; It's fun.

36) Do you ever speak to foreign, non-Eng lish-speaking hams, in
their own language?

A) Always-2 % B) Sometlmes-14%
C) I attempt it-2O% D) Rarely-10% E) Never-54%

i Que? Imagine if those foreign hams had the same attitude.

37) Do you think " gentlemen's agreement s" have any value?
A) Arways-35 % B) Sometlmes-63% C) Never-2%

No wonder our bands are in the shape they're in.

38) Do you leet you are competent to replace tne finals in a tube-type
rig?

A) Yes-88% 8) No-12-;_

And 10% probably can't change a light bulb.

39) Do you feel you are competent to rep lace the f inals in a
transistor-type rig?

A) Yes-79% B) No-21 %

Th is 21°; , probably doesn 't own a soldering iron.

40) Have you ever built an electronic project from a kit?
A) Yes-96% B) No-4%

No, wait; most hams do own a soldering iron, bu t obviOUsly need In
struc tions on how to use It.

41) Have you ever home-brewed an electronic project from a book or
magazine?

A) Yes-77% B) No-23%

There 's hope yet.

42) Have yo u ever designed your own electronic project?
A) Yes-62% B) No-38%

Pretty good.

43) After meeting a ham radio acquaintance in person fo r the lirst
time, do you usually think:

A) He Is better looking than you thought-6%
B) He is worse looking than you th ought-27%
C) He Is about what you expected-67%

To me, it's always a sh ock: " You don 't look like a 'BQV!' ..

44) On the who le, compared 10 the general public, do you th ink;
A) Hams are much better looking-4%
B) Hams are somewhat better 100king- 8%
C) Hams are average 100king-62%
D) Hams are somewhat worse looking-20%
E) Hams are much worse looking-6°;,

No matter what the survey shows, hams are ugly. Why do you think
most aren 't interested in ATV?

45) Have you ever operated a specialized mode (l.e., RTTY, slow
scan, etc.)?

A) Yes-4O% B) No-60%

Too bad.



46) What do you think of contesting?
A) Great -12% B) Good-17% q OkaY-38%
D) Don't li ke It -27% E) Despise it-6%

A split decision.

47) What do you think of OXing?
A) Great-27% B) GoOO-36% C) Okay-25%
D) Don 't li ke it-8% E) Despise it -4%

Seems popular.

48) What do you thin k o f repeaters?
A) Great -38% B) Good - 38% q Okay-20%
D) Don't like them-4% E) Despise them- O%

Best th ing since sliced bread.

49) What do you think o f traff ic handling?
A) Great-15% B) Good-35% C) Okay-35%
D) Don't like it-11 % E) Despise It-4%

What 's to hale?

SO) Do you ever secretly hope that a mild disaster will strike your
community just so you could display your amateur rad io sk ills?

A) Yes-25% B) No-75%

Let's move th is 25% 10 low ground.

ELEMENT 4-A CLOSER LOOK

To conclude our poll , we've taken a closer look at these three
questions:

12) II a Novice sent you a QSL after a QSC with no return postage,
would you answer it? (Poll respondents who spent over $1 ,001 on
amateur rad io In the past year, only .)

A) Yes-87% B) No-13%

On the whole, worse than Iheaveragerespondent. Maybethat's how
many get their money-saving on OSL expenses.

19) Have you ever tried to interest a family member in amateur radio
(YlS)?

A) Yes-67% B) No-33%

Not a s evangelical as OMs.

42) Have you ever designed your own electronic project (Extra-class
licensees)?

A) Yes-63% B) No- 37%

Vir tually the same result as given by hams in general. Are Extras
rea lly thaI much smarter?

Many and deep thanks to everyone who participated. Special
thanks to AF2 M and WB2 LWJ for suggestiAg questions and count
ing the results.

CONTESTS

CALENDAR
VKlZUOceanla RTTY DX Contest
New York stete aso Party
ARRL VHF Contest
Summer SMIRK Party Contest
The Wednesday Night Contest
ARRL Field Day
CARF Canada Conlest
SWOT aso Party
European OX Contesl-CW
SARTG Worldwide RTTY Contest
Rhode Island aso Party
Ohio aso Party
Europeen DX Contest-Phone
G.QRP Club CW Activity Weekend
Washington State aso Party
DARC Corona-lO-Meter RTTY
DARC Corona-10·Meter RTTY
OK DX Contest
European DX Contest-RTTY
G·QRP Club Winter Sports

NEW YORK STATEaso PARTY
Contest Periods:

1700 GMT June 6 to
0500 GMT June 7

1200 to 2359 GMT June 7

The contest Is sponsored by
the University of Buffa lo Ama
leur Radio Society. Mobiles and
portab les chang ing counties
may be worked again. NY sta
tlons may work each other.

EXCHANGE:
RS(T), serial number, and QTH

consist ing o f state, province,
country, or NY cou nty.

FREQUENCIES:
Phone-3900, 7275, 14285,

21375,28550.

Jun 6-7
Jun 6·7
Jun 14-15
Jun 19-20
Jun 24
Jun 28-29
Jul1
Ju117·23
Aug 8·9
Aug 15-16
Aug 15-17
Aug 22·23
Sep 12·13
Sep 12·13
Sep 12·14
Sep26
Nay 8
Nay a
Nay 14·15
Dec 26-31

Road, French's Forest, 2086,
N.S.W., Australia.

Summary sheet must show
call sign o f slatlon, name of co
erator(s), and address o f same,
bands used (a separate log is re
quired for each band), the po ints
c laimed lor each band, number
of VKJZL stations worked, total
po ints claimed , and si gna·
ture(s).

The judges' decision regard
Ing Ihe placings In the contest
will be final and no ccrrespon
dence will be entered Into re
garding the same. The logs be
come the property of the con
test Committee on completion
01 Checking.

SCORING:
As per CARTG Zone Chart,

mu lt iplied by the number o f
countries worked, multi pli ed by
the number of c o n ti ne n t s
worked (6 max.). After the above
calculations, world statlons add
100 points for each VKlZL eta
tion worked on 20 meters, 200
po ints for each on 15 meters.
and 300 points for each on 10
meters. Countries count as per
the AARL list of countries, ex
cept that each VK, ZL. JA, VE,
VO, and WIK district counts as a
separate country. Con tacts with
one's own country count as zero
points for multipliers.

AWARDS:
Awards will be Issued lor 1st,

2nd, and 3rd on a world basis
and also on a country basis.

ENTRIES:
Log s must show in this order:

date and t ime (GMT), cenerqn of
stallon worked, serial number
sent a nd re ceived , points
claimed. Logs of mu lt1-operator
stations must be signed by all
operators, together with a list 01
their ca ll signs. Logs of SWL lis
teners must contain both num
bers sent and received by the
station logged. Incomptete log.
gings are not eligible for scor
Ing. Logs must be received by
the Contest Committee by OCto
ber 1et. Address all logs to: W. J.
Storer VK2EG, 55 Prince Charles

VKJZUOCEANIA RTTY DX
CONTEST

Contest perlods:
0000 to 0800 GMT Saturday,

June 6
1600 to 2400 GMT Saturday,

June 6
0800 to 1600 GMT Sunday,

June 7

Robert Baker WB2GFS
15 Windsor Dr.
Atco NJ 08004

This con test is now being or
ganized and conducted by Ihe
Austral ian Nationa l Amateur
Radio Teleprinter Society. Entry
classes inc lude: single-opera
tor, multi-operator, and SWL.
Each station may be worked on
ly once per band, but may be
worked on another band for fur
ther mu ltipliers.

EXCHANGE:
serial number consisting o f

RST, zone number, and t ime in
GMT.
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HAM HELP

CW-1810, 3560, 7060, 14060,
21060, 28060.

Novice-3725, 7125, 21 125,
28125.
SCORING:

Score 5 points per 050. NY
stations multiply by the number
of states, provinces, and coun
tries wort<.ecI. Others multiply by
number of NYcounties worxec.
62 maxi mum.
ENTRIES:

Mail logs by July 10th to:
SCott J . Bauer WA2LCC, 816
East Fil lmore Ave., East Aurora
NY 14052. Include an SASE for
res ult s and any possible
awards.

SUMMER SMIRK PARTY
CONTEST

Starts: 0000 GMT June 20
Ends: 2400 GMT June 21

Sponsored by the Six·Meter
International Radio Kl ub
(SMIRK). No crossband con
tacts, multi-operators, or part ial
contacts. Check logs or dupe
sheets are not needed.

RESULTS
RESULTS OF THE 3RD
VK/ZUOCEANIA RTTY

DX CONTEST 1980
Singl.Operator

1. DJ6JC 793,282
2. VK5RY 774,996
3. JA6GIJ 61 1,038
4. VK3KF 539,435
5. VK8HA 481 ,1 84
6. VK4AHD 388,080
7. F8XT 352,432
8. InXD 320,082
9. W5HEZ 266,900

10. DF20 K 253,680
11 . VK1GM 228,756
12. G3HJC 227,028
13. ZL2BR 204,536
14. JA8ADQ 179,800
15. VK2AHB 137,984
16. KQPJI6 113,164
17. VK2AJT 122,720
18. Y43ZK 102,436
19. JR2TZl 91,484
20. ZL2A lW 83,424
Multl·Operator Stations
1. VK2TIY 1,207,340
2. VK2DGA 520,352
3. HB9Z 422,900
4. DKIJMM 180,420
5. OZ8JYL 99.200
6. LZ1KDP 95,300
7. OK3VSZ 79,308
8. DF5lK 37,555

SWL S'atlons
1. Horst Ballenberger

DlSWl 64,472
2. Jaroslav Dedi c 62,864
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EXCHANGE:
SM IRK number and state,

province, or country.
SCORING:

Count 2 po ints lor each
SMIRK contact , 1 point for non
SMIRK osos. Add COO points
and multiply by number of
states, provinces, and countries
worked for final score.
A WARDS:

Trophy for overall high score.
Certi f icates for high score In
each state, province, or country.
Note: Unless there are fewer
than 3 active s-meter operators
In a state or country, a minimum
of 3 valid entries must be re
ceived from that stateicountry
or none will qual ify for an award.
ENTRIES:

Entries must be submitted on
the Fall , 1980, edit ion of the offi
cial SMIRK log. Single copies
are available for an SASE and
photocopies may be used. En
tries received wi thout all re
ques ted Inform at ion, legib ly
wri tten, wil l be d isqualified . A
retu rn address is also request
ed. Send log requests and en
t ries postmarked by August tet
to: Don Abell WBSSND, 6821
West Avenue, San Antonio TX
78213.

WEDNESDAY NIGHT CONTEST
Starts: 2100 local time, Jun" 24
Ends: 0200 local time, June 25

Submit your best single hour
of operation! Th is contest Is
sponsored by the Bluegrass
Am at eur Rad io Federation. Any
station may contact any othe r
station on any band below 30
MHz. Crossmode contacts are
OK.
EXCHANGE:

Signal report and color of
your eyes.
SCORING:

WNE stat ions count 1 point
each; OXstations count 2 points
each. Add bonus points of 25 for
WAC, 1000 for WAS, and 10,000
lor DXCC and WAZ..
FREQUENCIES:

Phone-3890, 7225, 14275,
21350,28600.

CW -3705, 7105 , 14060 ,
21105,27105.

All ± 10 kHz.
ENTRIES AND A WARDS:

Any log form may be used as
long as the aso time (GMn , ex
change, callsign of stat ion
worked, and point value is g iven.
Dupe sheet Is not required. A
certificate will be awarded to the
top 3 entries. Disqualif ications
lor claiming a duplicate contact
or (and I quote the contest spcn-

sor!) " logg ing on toilet paper,"
l ogs must be postmarked wi th
in 10 days of the contest and
sent to: SCott Wills WA4YOF,
340 Eag le Creek Drive, lex
ington KY 40502.

CANADA CONTEST
Starts: 0001 GMT July 1
Ends: 2359 GMT July 1

Sponsored by the Canadian
Amat eur Rad io Federa t ion
(CARF), the co ntest is open to
all and everybody works every'
body. Use all bands from 160 to
2 meters on CW and phone com
bined . Entry classes include sin
gle-operator, all band; slngle-op
erator, single-band; and multi·
operator, s ingle-transmitter, all
band. All contacts with amateur
stations are valid. Stations may
be wor1<ed twice on each band,
once on CW and once on phone.
No crossmode contacts, and no
ON contacts In the phone bands
are allowed.

EXCHANGE:
Signal report and consecutive

serial number start ing with 001.
VEl stations should also send
their province (NS, NB, PEl).

SCORING:
Score 10 points for each con

tact with canada, 1 point for
contacts with others. Score 10
points for each contact with any
CARF official news station us
ing the sulflx TCA orVCA. Multl
pUers are the number of cane
dian provinces/territories wo rked
on each band and mode (12 provo
Inces/territories x 8 bands x 2

I want to talk with someone
who has successfully solved
ignition no ise problems In a
1977 Honda Accord wh ich ln
tertere with a-meter operation.

Jim Weitzman K3JW
11417 Hounds Way
Rockville MD 20852

I have a power inverter/charg
er, model If KG-666 by Knight
Kit. and need a schemat ic o r
owner's manual. I wHl pay any
reasonable fee for a copy. Thank
you.

Lowell G. Wilson
1104 Wentland Drtve

Mason MI 48854

modes lor a maximum of 192
possible multipliers). Contacts
with stations outside canada
count for points but not multi
pliers.

FREQUENCIES:
Phone-18 10, 3770, 3900,

7070,7230, 14150, 14300,21200,
21400,28500,50.1 ,146.52.

CW- 1810, 3525, 7025, 14025,
21025, 28025, SO.1, 144.1.

Suggest phone on the even
hours (GMn , CW on the odd
hours (GMn. Since this is a
caneoten-spcnsoreo contest,
remember to stay within the
legal frequencies lor your coun
try!

AWARDS:
The CARF canada Contest

Trophy will be awarded to the
highest score si ng le-operator
entry. certificates will be aware
ed to the highest score in each
category in each provrnceztern
to ry, US call area, OX country,
and to the highest score from a
Canadian non-Advanced ama
teur.
ENTRIES:

A valid entry must contain log
sheets. dupe sheets, and a sum
mary sheet showing a chart of
multipliers per band/mode and
score calculations. send entry
with comments to: canadian
Amateur Radio Federation, 203
1946 York Avenue, Vancouver,
B.C. V6J 1E3, Canada.

Resul ts will be published In
TCA, the Canadian amateu r
magazine. Non-subscribers may
Include an SASE for a copy of
the resu lts.

I have a model 210 Bearcat
scanner and it doesn't go lower
than 146 MHz. My need Is from
142 MHz up. If anyone has made
a modification of t his ki nd, I
wou ld appreciate the he lp.
Thanks.

Wm. Green W8GVT
22055 Cook lane

Morrison CO 80465

I am interested In find ing
other hams with a passion for
the Middle AgesJSociety for Cre
ative Anachron ism.

Charles E. Martin AB4Y
PO Box 3370

Bowling Green KY 42101



NEW PRODUCTS

Grove Enterprises' Code Breaker descrambler.

,from the squeals, whines, and ir
ritating sounds which common
ly plague the busy commumce
ucns spectrum. The Code
Breaker is opt imized for voice
frequencies, improving intelligi.
bility when used with existing
receivers.

For further information, con
tact Grove Enterprises, Dept. K,
Brasstown NC 28902; (800)-438
8155.

CONDUCTIVE WRIST
STRAP PROTECTS

DEVICES AND USERS

A new, conductive wr ist st rap
that features an integral res istor
to eatery ensure co nstant
ground ing in stat ic sensitive
areas has been int roduced by
Cnaneswater Products, Inc. The
CP401R conductive wrist st rap
features a 1-megohm lixed re
sistor lor optimum stat ic cnsst
pation and user safety . Comfort
able and lightwe ight , it attaches
with a vercroe fastener and
uses a swivel snap to conve
niently d isconnect from the
ground cord.

Provided with a battery Clip

- ~

•.\,;.-.

more than one source for trian
gulation purposes.

For further informat ion, con
tact Advanced Electronic Appli
cat ions, Inc., POBox 2160, Lynn
wood WA 98036;(206)-775-7373.

CODE BREAKER
DESCRAMBlER

A product c laimed to be the
most advanced consumer vo ice
descrambler ever made avail
able to the public has been an
nounced by Grove Enterprises.

The Code Breaker conta ins
an internal speaker and a tun
able notch f il ter. Simply by plug·
ging the Code Breaker into the
external speaker jack of a scan
ner, the listener can restore nor
mal speech to the vast majority
of scrambled speech encoun
tered by scanner listeners. Tone
masking, frequent ly used to
thwart reception by convention
al compet itive descramblers, is
easily eliminated by the tunable
notch filter.

When conventiona l communi
cat ions are being monitored, the
Code Breaker f ilter circuit may
be used to reject interference

espec ially effective in extending
the frequency range of a single
antenna system. It al so allows
calibration when the PFDF is
used with more tha n one receiv
er, each having different phase
delays. The offset Information is
stored with a separate battery
keep-alive circuit when the main
power switch is turned off .

Three sample modes are ct
fered by the PFDF. A slow sam
ple mode g ives an updated bear
ing once per second. The fa st
sample mode updates the bear
ing three t imes per second on a
continuous basi s. The sample
and hold mode is activated after
press ing the function button so
that the next time a signal is
present (even for a fraction of a
second), the PFDF will deter
mine the bearing and display It
until reset.

The PFOF is supplied with a
VHF high·band antenna that will
operate over a frequency range
of 130 to 175 MHz. The antenna
consists o f four dipoles that are
switched with PIN d iodes driven
by the PFDF computer. Other
mating antennas will be made
available in the fu ture for other
frequency bands.

Power for the PFOF can be
derived f rom any 12 V de source
or from an optional internal re
chargeable sealed Gel Cell bat
tery pack. BCD output o f the
three-d ig it bearing information
is available for such thing s as
feeding another com puter from

AEA'S PFDF RADIO
DIRECTlON·FINDER

AEA has announced the f irst
product in a new line of rad io
d irectl o n-finders . The AEA
Model PFDF is a highly accurate
rf direction-finder using the Dop
pler spun array technique and
featuring a sell-contained and
preprogrammed computer.

The PFDF offers 1 - resolut ion
with a 3-digit lED display. A ring
of discrete LED indicators sur
rounding the 3·digit d isp lay
gives the operator ins ta n t
course bearing Informat ion.

The PFDF will work with virtu
ally any FM receiver (includ ing
the popular scanners) by simply
plugging into the receiver ex
tem at speaker jack. The receiver
aud io ga in control is set lor
proper level as indicated by the
PFOF Iront-panel level indica
tors. A built-in audio amplif ier
and speaker in the PFOF allow
the operator to Independent ly
adjust the mon itor level. The
Doppler sample tone g ives the
experienced operator a good m
dica tion of when mu ltipath sig
na ls are being received . An
aud io filter is provided to reduce
the amplitude of the tone for
more pleasant monitoring.

Antenna positioning is not an
arduous mechanical task with
the PFOF. A calibration offset
bearing may be programmed in
to the PFDF to calibrate the
antenna on a known transmit
ti ng sourc e. This feature is

AEA 'S PFDF radio d irection-f inder. Charles water Products ' CP401R conductive wris t strap.
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Nordal Electronics ' precision packages. MFJ 's Police/Fire Ex.plorer.

drive an analog meier for speed
Indication. Speed indication
from 6 wpm to as high as 100
wpm can be accomplished by
simply adding two capacitors, a
res istor, and a l00-uA meier.
The meter indication can be cali
brated to be well within a 5%
tolerance. The reading is stable,
even at the lowest speeds.

The addition o f two extra pins
at the end of the package allows
a pin-for-pin fit with the stan
dard 8044. One of the pins is
used for a timing capacitor and
the other drives the meter di rect
ly. This allows retro fitting In
many existing keyers with rela
tive ease.

For further information, con
tact Curtis Electro Devices , Inc.,
Box 4090, Mounta in View CA
94040; (4 15)-494·7223. Reader
Service number 481 .

IC FOR VOICE
COMMUNICATIONS

INTRODUCED BY MOTOROLA

Motorola now offers an FM l-I
c ircuit with exceptionally high

WPM
"\ 2 3<1(S

CURTIS 8044M ADDS
SPEEDMETER OUTPUT

An interesting enhancement
of the popular 8044 CMOS keyer
has been introduced by Curtis
Electro Devices . Ca lled the
8044M, this new integrated cir
cuit adds an output designed to

verter on and you are receiving
155.55 MHz.

A push-button switch turns
the MFJ·311 on and off. In the
off position. the converter is by·
passed and you are ready to
transmit (very low insertion swn
If you forget and transmit with
the converter on, it won' t burn
out (up to 25 Watts).

The new PoliceJFire Explorer
is small (only 3" x 4" )( 1'1 and
has a mobile mounting bracket
for installation in your car. It is
black and eggshell white and
operates on 9-18 V de.

For fu rther information, con
tact MFJ Enterprises, Inc., PO
Box 494, Mississ ippi Sta te MS
39762; (800)-64 7- 1800. Reader
service number 483.

You have direct frequency
readout from your rig . If your rig
mdfcates that you are receiving
145.55 MHz. just turn the con-

MFJ'S NEW
POLI CE/FIRE EXPLORER

The MFJ Police/Fire Explorer,
Model MFJ·311, will convert any
two-met er synthesized or vtc rig
to cover the VHF high·band
police and fire frequencies. If
your rig covers 144-148 MHz,
just insert the MFJ-31 1 in line
with t he antenna, connect
power, turn on Ihe converter,
and you are ready to receive
154-158 MHz. II your rig covers a
larger or smaller section of the
band , then with the MFJ·311 you
can receive a correspondingly
larger or smaller section of the
VHF police and fire band . The
frequencies between 154 and
158 MHz contain nearly all FCC
allocated VHF high-band po lice
and f ire activity.

teet Nordal Electronics com
pany, 9995 Monroe Dr. 11205, PO
BOlf 20175, Dallas TX 75220;
(214}350-95 15. Reader Service
number 487.
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for easy grounding. The CP4Q1R
has a polyester band and an tn
sutated copper wire cord. The
resistor is located close 10 the
band for safety and the strap
comes in 4 ' and 6' lengths.

For further information, con
tact Char/eswara' Products,
Inc., 87 Cresent Road, Needham
MA 02194; (617)-449·1811 .
Reader Service number 482.

_ •__oo..oeo_

PRECISION ALUMI NUM
ELECTRO NIC PACKAGES

Nordal Electronics has intro-
duced a new line 01 precision
aluminum boxes for electronic
packaging which can be made
in any size with no tooling or
setup charges. The boxes and
removable covers are made of
.032 aluminum and can be used
to package rl circuits, emcuu
ers , fi lt ers, osc illators, maeoet
res, and other electronic err
curta. They can be used alone or
mounted on a PC board 10 pro
vide a shielded package with a
removable cover. Special pack
ages can be made wit h holes for
connectors, feedthroughs, stand
offs, or mounting brackets.

For further information, con-

Motorola 's MC3359 voice com munications Ie. Curtis Electro Devices' 8044M speedmeter chip.
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gain and low power consump
tion for narrowband FM receiv
ers and transceivers found in
voice-communicat ions and en
ercv-menaqement systems. It is
designated the MC3359, and in
cludes oscillator, mixer, limiting
amplif ier, ate. Quadrature oetec
tor, squelch scan contro l, and
co-erne (active filler) ci rcui ts.

The MC3359 provides a recov
ered audio output voltage (typi·
cal) of 700 mY. Current drain re
mains low-at 3.0 mA (typical)
from a 6.Q.V power supply-and
the sensitivi ty is 2.0 uV (typical.
ly) for - 3.Q.dB input limiting.

In actual operation, the mixer
osci llator combination converts
the input frequency down to 455
kHz, where, after external band
pass ceramic f iltering, most of
the amplif icat ion is done. The
audio is recovered using a con
ventional quadratu re FM detec
tor. The absence of an input sig
nal is ind icated by the presence
of noise above thedesired audio
trequencree. This " noise band "
is monitored by an act ive filter
and a detector. A squelch·t rig .
ger circui t indicates the pres
ence of no ise (or a tone) by an
ou tput wh ich can be used to
con trol scanning. At the same
time, an Internal switch is oper
ated , which can be used to mute
the audio.

Use of the MC3359 allows the
elimination of many discrete
components which wou ld ncr
mally be employed in a similar
voice communications or ener
gy·management system and re
sults in a considerable cost sav
ings.

For fu rther information, con
tact Motorola Semiconductor
Products, Inc., PO Box 20912,
Phoenix AZ 85036. Reader ser
vice number 488.

Larry Kahaner WB2NEL
PO Box 39J03
Wa shington DC 20016

POWER PLAYS,
PLOYS, AND PARLEYS

By the time you read this, the
whole thing might be resolved.
The FCC wou ld have consoli
dated its o ff ices and moved Into
new surround ings. Although
they wanted to move just across

SWITCHCRAFT PUBLISHES
NEW CONNECTOR CATALOG

swucncratt, Inc., has pub
lished a new 36-page catalog on
audio and general-purpose con
nectors and ac receptacles. The
catalog (No. C502f) includes
product descript ions, fu ll engi
neering specifica tions, detailed
drawings, and mating charts
showing connec ti ng ccmpanbn
ity with s imilar products.

The cata log inc ludes such
s wttcncrat t products as Tini
" Q·G" miniature connectors
and accessories; "Q-G" audio
connectors (inClUding a variety
of panel and wan-plate recep
tacles, adapters, inserts and ac
cessories); "Sttm-Ltne'' audio
connecto rs and accessor ies;
various other microphone con
nectors , CB connectors , and
phone plugs and jacks; and ac
receptac les lor erectrtcererec
tronic appl icat ions.

For further Information, con
tact Switchcraft, Inc., 5555 N.
Elston Ave., Chicago IL 60630.
Reader Service number 486.

FOUR·CHANNEl
REMOTE CONTROL SYSTEM

Advanced Analog Systems,
Inc., has an nounced a four
channel remote contro l system
kit with radio frequency carrier.
It is capable of two channels of
analog and two channels of digi
tal control through the use of a
pu lse code modulation tech
nique. The transmitter rnodu 
lates the rf carri er with a unique
series of pulses and the receiver
decodes the pulses and gener·
ates appropriate analog and dig·
ital signals for the devices being
con trolled.

The analog Information Is rep-

the Pot omac to Rosslyn VA and
the idea seemed like a shoe-in, it
ran into a litt le trouble.

You ma y have heard or read
about the Rosslyn Incident, how
the FCC decided at the last
minute to reconsider the move.
This was all true. But here's the
story your newspaper didn't tell
you.

It all started last year when
the FCC decided it needed more

resented by pulses of varying
duration, while d ig ital rntcrme
tion is encoded and decoded by
means o f a pu lse-counting teen
ntque. The outse-countrnc tech
nrcue was chosen to avoid the
cost ly tim ing ci rcuitry required
at bo th the transmitter and re
ceiver with other d ig ital encod
ing schemes. The dig ital com
mands are implemented via
openlshort connections (SPST
switches, relays, etc.). The ana
log information is encoded by
vary ing a cont rol potentiometer.

The rf carrier is modulated to
produce a pu lse tra in which con
sists of one long pu lse (for syn
chronization) followed by sever
al shorter pu lses. The first two
shorter pul ses are pul sewidth
modulated and contai n the ana
log information tor channels 1
and 2. Following the two analog·
encoded (PlNM) pulses, there
will be eit her 1, 2, 3, or 4 short
pul ses repr esenting the 4 possi
ble combinat ions of the two dig
ital input s (2 SPST switches,
open or closed).

A unique featu re of the trans
mi tter is a regulator which keeps
the radiated ou tput power con.
stant even under varying supply
vol tages. This is very desi rable
in battery-powered remote con
tro l applicat ions. Maximum out
put power is achieved when the
transmitter is operated from a
9-V battery. The rf output is
down only about 1 dB when the
supply voltage drops as low as 5
V. Typical sideband amplitudes
10 kHz from the center trequen
cv are 50 dB dow n, a llow ing
close physica l proximity on
closely-spaced channels.

The receiver provides latched
outputs for the digi tal in forma
t ion. Two bidirectional servo

office space. Believe me-It
does. Not only that, but it's scat
tered over f ive bu ild ings in
downtown Wash ington DC,
making communicat ions be 
tween some bureaus difficult.

So the Commission did what
it' s supposed to do. It asked the
General Services Administra·
ucn for help in f ind ing new digs.
That's the GSA's [oh, procuring
everything from paper c lips to
real estate.

But the GSA, according to
FCC off ic ia ls, wasn't respcn.
ewe. It dragged its red-taped
feet and kept the si tuation in
abeyance. Why? Who knows.
Maybe ju st bureaucracy. In any

amplifiers with internal pu lse
w idth d etec tion completely
decode the two analog chan
nels . The servo amp's output is
capable of bidirectional opera
tion yet still requires only a
single supply. Each servo ampli
f ie r ou tput is capable 01 a
4CJO.mA load. The dead band of
each servo amp can be modified
independently by changing one
capac itor on the rece iver card.

Amplitude modulat ion of the
pulse-modulated waveform of
up to 60% result s in continued
error-free transmiss ion and de
coding of the signal. The AM re
jection provides a high degree of
protection from interfering sig
na l sources. This feature is ex
tremely important for operat ion
in ind us t r ial environments .
Typica l operating " radio range"
is 150 to 200 feet. The digital out
puts of the receiver card are cap
able of sinking 100 rnA- suffi
crent for driving small lamps,
buzzers, relays, etc.

Typical applicat ions include
remote swi tching, data recovery
sys tems, medical data monitor
ing_toys and games, alarm sys
tems, remote temperature sens
ing, carr ier current sys tems,
remote peripheral monitor ing,
env ironmental controls, remote
motor control, communications
sys tems, etc. The ki t includes a
transmitter and a rece iver PC
board and all components nec
essary to develop a complete
a-channel remote control sys
tem (antenna and battery c lips
are not included).

For turther information, con
tact Advanced Analog Systems,
Inc., 790 Lucerne Dr., Sunnyvale
CA 9 4086; (408) · 730- 9 786 .
Reader Service number 484.

event, the FCC got angry, enlist
ed some friends In high places,
and got a rider attached to an
11th·hour Congressional appro
pr iation bill that gave the FCC
special dispensation to find its
own property within two miles of
the District, sign the lease, and
move in.

Now the FCC doesn 't know
much about finding property, so
they did what they thought was
right . They used contacts,
friends o f contacts, uncles of
friends of contac ts. They used
consultan ts, $68O-a-day consul
tants, and they used newspaper
ads. They received about ten c t
ters, narrowed it down to two
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choices, and finally decided
upon a beautiful piece of land
known as Rosslyn Towers. It' s a
beautiful place, great view of the
District, and besides, most 01
the com missio ners live In
Virginia.

So, when it came time to sign
the lease, they were ready.
However, a new administration
took control and some con
gressmen took a dim view 01 the
way the FCC cut the deal.

For one Ihing , Ihey believed
the FCC's actions might set a
bad precedent. Alter all, you
can't have an agency getting
things done QUickly and eff i
ci ently - al beit a litt le unor
thodox and perhaps straddling
the ethica l fence Just a tad. Also,
the new representatives didn 't
get a piece of the action and
neither did their friends.

The Subcommittee on Build
ings and Grounds held a hearing
on the move to Rosslyn. Repre
senting the FCC were Acting
Chairman lee, Commissioners
Jones and Washburn. staff, and
their lawyer.

lee did most 0 1 the talk ing ,
related his tale of woe, and told
subcommittee members that
the FCC planned 10 vote on the
move Ihe next day and he wou ld
recommend to his fellow com
miss ioners that they OK the
lease. Subcommi ttee members
didn' t li ke that at all and asked
Lee to hold off for a while until
further studies could be under
taken.

lee said the Commission was
tired of waiting and would go
ahead with the move. Subcom
mittee members didn 't take 10
that either, and Representative
Solomon (R-NY) asked, "Even It
we brought legal actions to stop
the move?"

l ee said he would stick to his
guns.

Solomon didn 't like that even
more and said : " If you meet
tomorrow and sign that lease a
few days later. I guarantee that
legal acllons will be taken."

Lee said he would still do it.
Then Solomon, his face a little

red, said: " This is a threatened
injunction I"

And lee, swallowing just a bit
harder, sa id he wou ld stil i
recommend 10 his colleagues
that they sign the lease and
move In.

You can't just say that to a
congressman and get away with
It. These guys have egos, you
know.
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So, the subcommittee cnair
man, Representative Fary ([). IU ,
lis tening coolly , put on his best
tough high-school principal face
and said he wanted to see allthe
commissioners at a special
meet ing of the subcommittee
tomorrow 8t9:3O sharp. But l ee
said that the FCC's meeting was
at that time, and Fary said: "OK,
atter the meeting; 2:30."

And the gavel hit the wood.
Hard.

Never before has a congres
si onal subcommittee threat
ened a governmental agency
with an Injunction. Nobody even
knows if they can. But it really
didn't matter because the next
day the FCC, in ctoeed session ,
voted 3-2 not to sign any leases
until the new chairman, Mark
Fowler, takes office. Incidental
ly, Commissioners l ee and
Jones voted against the mea
sure . And the special subcom
mittee meeting In which the
other commissioners were sup
posed to attend was canceled.

And that, lad ies and gentle
men, is hOw things are done at
the Center of the Empire.

SOME MORE FRIENDS
IN HIGH PLACES

The Capitol Hill Amateu r
Radio Society, which not only
has friends in high places but
has members In high places,
petit ioned the FCC to repeal re
cent rules that d isa llow new
club li censes.

Sitting at the March 19 corn
mission meeting, you hardly
not iced the commissioners say
" d ismissed." They said It so fast
you bare ly heard It. You could,
however, hear them say: " Next
on the agenda."

BILLS. BIllS, MORE BillS

Every year, hundreds of bills
are Introduced In Congress and
most of them never make it out
of committee. You usually get a
newsletter from your represen
tative saying that he submitted
this bill and that, and " Hey, it' s
not my fault If they didn't go
along with my proposal to cut
taxes 50% ."

Such migh t be the case wllh
H.R. 2203. It' s not a new idea. It
was submitted last session as
H.R. 8445.

The new bill amends the Com
munications Act of 1934, permn
ting the FCC to use volunteers
hams and CBers-for purposes
of monitoring violations of the
Act by hams and CBers. It also
would permit hams to adminls-

ter license tests to the " least
pr ivileged class of amateur eta
ucne operator license." If I'm
not mistaken, don't we already
do the test ing portion?

The bill got a pos it ive re
sponse Irom Gerald Reese, ex
ecu tive director of REACT,
whose letter 01 praise for the bill
was written into the Federa l
Register but not orated on the
House floor.

The ARRL also had its re
sponse to H.R. 2203 read into
the Federel Register. The group
supports the bill.

GOOD NEWS
FOR BAD GUYS

HFers take note: At last word,
the FCC was runn ing fast, trying
to escape Reagan's budget ax.
The dust hasn't cleared, but Act
ing Chairman Lee said that the
FY '81 budget included a pro
gram to phase out five special
enforcement teams and reallo
cate their resources to establish
ten smaller offices. Two were
just opened-little Rock and SI.
Louis-and they must be closed
due to lack 01 funds. The follow
ing , that were to be opened,
won't be: Phoenix, Des Moines,
Salt Lake City, Tul sa, Nashville,
Greensboro, Spokane, and Albu·
querque.

In addit ion. two heavies, spe
c ial enlorcement teams in
Detroit MI and Powder Spr ings
GA are being c losed.

Lee also said that the current
program of traveling to about 77
ci t ies on a monthly, quarterly, or
annual basis to give ham and
commercial license tests would
be cut to an annual basis on ly .

How much of this will reatly
happen Is anyone's guess. All
agencies plead " worst case"
when their budgets are about to
be reduced. However, it's fai rly
certain that proposed cuts will
curtail FCC servi ces, especially
In Private Radio which takes a
back seat to other bureaus like
Broadcast or Common Carrier .
If It means the FCC will leave us
alone more, perhaps we should
be thankfu l.

SOME INTERESTING THINGS

- The FCC is rece iving ccm
plaints from hams that bootleg·
gers are riding the high seas. It
seems that amateur rad io is so
efficient lor long-haul marine
traffic that some private mari
ners toss out the HF marine
band and check Into maritime
mobile nets for phone patches
sans ham licenses.

-A firm in Vienna VA is
bouncing signalS of! meteor
trails, us ing them as reflectors.
links are availab le 24 hours a
day even though bursts are ran
dom. The key is the number of
burst-billions every day! Oper
ating under an FCC test license
In the 3Q..50-MHz rang e, reicom,
Inc. is sending data on a regular
bas is between its Virginia head·
Quarters and the Watts Bar TN
office, about 700 km away.

The company uses a comput
er-ccntronec upl ink to auto 
matically scan the sky for a us
able meteor trai l. When it's
found, the company "Illu ml
nates" the trail with rf. Then
data transmission begins.

Tra ils hover around 90 to 110
km above the Earth, each with a
ueetutute of about 0.2 seconds.
Data is sent at 4,800 bit s per sec
ond. The system can 't be used
for voice but is lull duplex.

Experiments s how best
results at 1 kW with a 5-element
yagi. The system is cheap and
easy to use, the company says.
One kink 15 that some times you
have to wait several minutes for
a usable trail. Telcom says the
sys tem is no longer in the pro
totype pha se and Is all set for
commercial applicat ion.

- In the fi rst legal decision
that long·term microwave ex
posure can cause death, NY
State Workers' Compensation
Board has awarded a S30,000
settlement to the widow of a Bell
Telephone supervisor. Samuel
Yannon of Staten Island died as
a result 01 working near micro
wave towers atop the Empire
State Building for eight years.

He left work in 1970 and f iled
a workers' compensat ion claim
in 1971 saying that exposure led
to his illness and inabilit y to
hold his job. Hedied in 1974,and
h is widow f lied f or death
benefits. Bell will appea l the
decision .

-In case you think teletext,
the system In which words and
graphics appear on your TV
screen after you push the
decoder box buttons, Is stili in
the Buck Rogers mode, you 're
wrong. More than 25 different
tests worldw ide are In the
works, but those tests wil l
become part 01 everyda y life
very soon. Everyone's got a dif·
ferent name for it: viewtron,
Viewdata, TeUdon , Ant iope,
Data Vision, Bildschmirtext,

Continued on page 115



MAJid rnocll>
op'laden
'rdJdesCW/I>M /
55ll /RTIY 
Noonolly used side
bond seleaed
ootomoticolly.

Condnuousty variable pow... from
10W to luU power - speedl pIO
cesser - LDA channeling module in
duded provides octo bond changing
capability when increasing your
power using the IC-2KL brood
bonded solid state linear.

SImple to use Dual VFO's stondatd
Doto transfer button fO( morWng Q fre·=
quency d interest and storing it in un
used VFO.

f"""'''' cw·. '" .. ..~- "'
•,,a , ,, :' -, :' , ,

U , 1 , I , U -•

o.oodbond.d sold stat. tronsceiv« OPIiOtion 00 the 9
amateur HF bonds - Becdcut of mode in use and VFO
- Status LEOs for push button funaions.

•- ----
0'1" ~ 00'Ml

Grtneral cov..-ogeo re<etv... from a
0.1 KHz to 29.999.9MHz - 5pIit VFO
operotion - Frequency memorized
in standby VFO.

a .. _ ......

Use of I\F/ALC switch in conjunction
with the internal top hatch CO'Ief

switches allows monitoring relative RF
Out. SWR. collecto< cune'" ond Ale.

The ICOH HF System. We Have You Covered.

!ICOMI
ICOM AMERICA. INCORPORATED

Saln Senoc" (~1iOUted II:

"'11211bln-.. NE l3Jl~Dr.Sutc)()l

B.e lkwl:, WA 98(lO.I lW.1s, no: 752lcf
~ (!206J .54·8155 ~ (214) 620-2780

... ....-.1~........ _ oppo:»lmole CW'd .....,.... to~ wi<t>ou. r>oliot '" obI9<'lion. AI "OM _ ~ .-.cI FCC "'9Jlolion>~~ .miuion>
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fromNEW

THE
NEW
WEATHER
SATELLITE
HANDBOOK

' Use the order card in ttl lS mag aline o. Itemill! you. order on a sepa.ale piece of
paper and mail to; 73 RadIO8ookshop • Pete'bo'ough NH 03458. Be su.e to include
check O. detaIled credI t ca.d inrormation. Add $1.00 ha ndli ng Cha'ge. Note: p.ices
sublecllo change on booI<s not pu b"sl'led by 73 Magam .e. Questions rega'dlng you.
order" Please * " te to Customer seo.ce at the a!>o'<e add.ess. Please allow . -6
* eeks ror <loell~e.y No C.O.D. orders accepted. For Toll F..... orderIng call
1-«:JO.256-50173

BY DR. RALPH E. TAGGART
Here is th e co mpletely updated and revised edition of the best 
sell in g We.ther Satellite H.ndbook- conta in ing all the infor·
mation on the most sophisticated and ettecnve spacecraft
now in orbit. Dr. Taggart has written th is book 10serve both the
experienced amateur satellite enthusiast and the newcomer.
The book is an introduction to satellite watching. providing all
t he information required to construct a complete and highly ef·
tecuve ground station. Not just ideas, but solid hardware oe
signs and antne ins tructions necessary 10operate the equip.
ment are Inc luded. For the thousands of experimenters who
are operating sta tions, the book details all procedures neces
sary to modify their equipment for the new series of space
craft. Amateur weather satelli te actfvlty represents a unique
blend of interests encompassing elect ron ics, meteorology
and ast ronautic s. Join the privileged few In watch ing the spec
tacle of earth as seen from space on your own monitoring
equipment. Order BK7383 $8.95

--SAVE $:&.95--
WEATHER SATELLITE

HAN DBOOK (first edition)
By Dr. Ralph E. Taggart WB8DQT. Valuable info rmation In this
first edit ion is no t included in Dr. Taggart's just published
book. The New Weather Sat elllte Handbook (see above).
Chapters such as " How to Build an Electr ic Timer fo r Satellite
Tracking" and " Build ing an Automatic Control for the Satellite
Receiving Station" will no longer be available when this edi
tion is oul of pr int. This is a good entry level text for those
discovering the e)(cit ing new use of weather satell ites. Regular
price; S4.95. SPECIAL PACKAGE PRICE..BOTH BOOKS FOR
ONLY $10.95, SAVE $2.951(This offer available only while sup
plies lasl.) Order WS7300 and rece ive both editions of the
Weather Satell ite Handbook for only $ 10.95 (plus $1.00 shipp·
ing and handling charge).

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 cansell him anything.

For information on selling 73 Magazine
call 603-924·7296 and speak with Ginnie
Boudrieau, our Bulk Sales Manager. Or write
to her at: ~

S:.'~~~~~
'\l a.~~
~'\S

,~
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SPECIAL OFFERI Both NoTice CIa.. Stud, Guide and NoTice Theory Tapes
$20.00 Order NP73oo,

--OT HER STUDY GUIDES- -

~THE snCKLER~

I. WPM- <C""I:m-.. Thia Ia the prI(:IK:t laPt tor !lie
NO'ri<:e and TeclVtlclan~. It Is mede up of one
solid hour 01 code. sent at the otflclal FCC atandard (no
oIhe11apa we'we hNrtl uses tl'lese aland.rtlS, 10 many
people Ilunl< the code when they ... lIUlldenty-und&r
pressu,e- Iaced with characte/s senl a t 13 wpm aod
spal::ed lor 5 wpm~ This tape la not memor~"bls, unl ike
Ihe a ny 5 wpm I.pe. alnc.lhe eeee groups are snllrsly
random characters sent In groupe of II....

~G ENESlS~

5 WPM- CT7305_ ThiS Is the beginning lape lor people
wf'lO do not know I"" code" all." I...... u..mIlVOugh
lha 2fj lettera, 10 numbers and nec:..aary punctuallon.
complete with jlIKtK:t 8'f'llIY alep 01 the way ulllng lhe
newesl blll2 leaChIng technlqun. It Ia almoal mil....
uloualln one hou, ....ny peooI_in<;lucIlng kida 01 ten
are able 10 maslltt the Code. The usa 01 lean>ing gMls
conlid.nce to tleglnnsrs who migh t oIh_lee d'op out

~BACK BREAKER'"

13. WPM- CT7313- Code groups again..t a tilt.... 13
pel so you will be at eaee when you SlI (Iown In t10nl 01
lhe stHly·eyed gov.mmenl Inspeclor .nd he sterts
sending you plain I.nguage at only 13 per. Yo u need this
• • tra margin to ovs'come the panic whk:h Is unl...rsa l in
lhe lest slluatlona. When you'... apei'll your money and
lime to lake lhe telll, you·lllh.anl< t>ea-. you had this
back-bleaklng lapa.

-cOURAGEOUS~

20 + WPM- CT7320-Code Is wl\8.t gela you when you
go for the Exlr" cl.n llcensa. It Is '0 .mbarrasSlng to
panic out lust be<:ause you dldn·t prepare youreell with
th la laPe. hough Ihls Is only one word laster, the code
groups ...10 dflflcull thaI you'll almoal lall asleep (:(l(ly'
Ing lhe FCC Sluff by oompar1lQn. Usera t'epor1 l"'l they
(:an '1 bat...... how _y 20 per INlty IS wltll lllis lenlastic
one flour Iape.

19CODE TAPES
ANY FOUR TAPES
FOR $15.951
$4.95 EACHNEW, UPDATED

EDITIONS OF OUR

FAMOUS NOVICE CLASS

STUDY GUIDE AND

NOVICE THEORY TAPES,
I\UE

~

d MoVICE
~- .. U(EltSE

"'.....0' . STUDY,
GUIDE_.

..- "-=

• NOVICE STUDY GUIDE_ SG 73l57_H_ la a complataly new atudy gulde Incl r.f..-.n<;e book tor
II'Ia potentl.1 h.m. Thla la net a question/.nawer memortzallon couree. Elec1 ronic and ,adlo funda·
mentals ar. Plesentad.nd eKplained In . n easy·to--und&rst and lashlon, preparing lhe beg inner lor
the Novic. eum. Includes the latast FCC amateur reg ulat lona, as well.. application lonna. E. s lly
the best path Into the exciting world 01 h.m radiol $4.95.'

• NOVIC E THEORY TAPES- CT7300- Sta f1ling LNming arNkttvough. You' ll be astounded at
how really lIOmpIll tl'lllll'lllOf'y IS _ you '-' it .xpla.ned on tr-t~ TIIn!Ie tapes 01 tl'lllOl'y and
~ of Q\IIKllons.ncl _ ...... lrom t'" ~test Novoc:e exams gI"f'II you tl'lll edge you need 10 tIIMZtI
IhIouoh your e••m. 73 la Inleresled In I'lIIlplng get more .m.t....... so _ ',. giving you the complete
set orOUI taPeS lor I,.. !n<;redibty low~ 01 ONLYSI 5." ."

Scientists have proven tha t you learn fa s te r by lIatenlng lhan by readin! because you can play II::"S
sane taPe over aod OVitt In your spare lime_.....n while you'r. driVIng. You g. t ITIQI. aod fTIOIlI lnlo
....h 11m. you hear It. You can·t progress without solid fUndamentals. T".sa four hour-long lepee
g..... you all the baalca you 'll need 10 paaa, theN~ eKam _ 11y. YOU'I na.....n undel1Jt.ncllng 01
lha baalca IM'lIcIt will be Invaluable to you for the ...t of )'OUI' IiI. ! Can)lOU aflord 10 take your NO'ri<:e
exam withoul firsl iialening 10 theSe t.apaa?5et 01 4_$tl).95.'

~-FOR THE NOVICE- --,

• EXTRA CLASS LI CENSE STUDY GUIDE- SG 1080
Befo'e going lor your 1 x 2 call, II pays 10 be a mast", 01
the Extra clan eleclronlCS 11'lIIOf'y. Thl••1ud)' guide II
the logical llJCtenslon 01 lhe 13 theory couree. All the
II'lIIOI'y ,,*,"ury 10 p.ass the exam Ie PI_ted. Anten
nas, lJanamission g.-. swr _ o;li$Cllllad. as wall as
nojae. prop.agatlon, and apeclallzed oommunleatkln
1aCfl/lkl..... Thil book Is not a clasaroom teeture or
rnamortl.llon guide, but ralhel a logical r._latlon 01
the mal... I.1 lhat must be Underltoodbe or. allemptlng
lhe Extra e.am. Save l ou,eelf a relurn trip to the FCC
and try I"" 13 metr.od Irsll $5.95. '

eADVAN CED CLASS LICENSE STUDY GUIDE _
SG1081- Ready to upgrade your license? To pr.....nt
IIltaklng the FCC lheory eKarn. you need lhe 73 Advaoo
ad theory guide. SSB, anlenna theory, tranamlll... and
.....tronlei rneas-urIng lechnlques are _ad In dalail
In !Ilis auy-to-loIlow atudy ""Ide. Special rnodIIs and
taIe/'IrIiQuM. sucn. RTIY,•• allOtrealad. An engl_·
Ing delIr. IS not neceau'Y 10 muter I". """anced
theory-Iry this book befor. vlalling I". . K.ml.....1 01·
flcel S6.9S.' (P'ubllahed by TAB Books pr....lous to recent
changes In ~CC exam material.)

"OUTRAGEOUS"
25 + WPM- CT1325- This la the tape lor lhat amall
group of ove,achlewlng hama whQwouldn'l bel::onl.nt to
simply ullafy the oode requirements 01 111II Extra Class
I~. If a the loughest tape weva got and we keep a
permaneIIl file of ""'"S wf'lO have meal.ad It. let us
know when )IOU'r. up to SIl8ed and _ '11 ~lSCIlbe)'QUI

name In 73's CW - Hall 01 ~_."

- SST V T APE-

- FOR YOUR HAMSHACK-

SToooo-Slngls back issue be lo'e July 1980 $3.00
STD250_Slngla back issue a'1MJuly 1980 $3.50
ST05OO-5 your chok:e $8.75
ST1000-10 your eteee _ _ _ _ .._ ..$ 1• .00
ST2500-25 our cllotce _ S12.00
ST2501_25 you, chQlce.......................................•..S25.oo

BACK ISSUES
• BACK ISSUES-Complet_ your IXllteetlon; many ....
jlIIme coIteetablea now, claHlca In the flalCl! A lull eo!
lectoon It.n invaluable compendium of radio and ......
tronics knowledgel

=--

--
W1NSDII

.. ·. 10 _/ 1·, 1 S tylp XL- --'

Stylp ,Y --'s -it y!P w

_._-----
W2NSD/l

. QSL CAROS - 73 lurns out. lanlai lic l efiea of QSL
cards at .bo"l ha lf lhe cost 01having th.m done erse
where be<:aus.lhey ale run .a a 1I11·ln belween printing
bOOka and o ther Iteml In I". 73 Prinl ShQ(l. 250 SIr"
W-~-Ior $8.15' ; 500 Style W-awr:Y!JOO- or
513.15' ; 250 Style X_QX025O-lor $8.15' ; 500 Style
X-QX05OO: 250 Style Y-OT0250-for $8.95' ; 500
Slyle Y-OY05OO-for 513.95.' Allow 6-12 wka. for
deliVery.
• LIBRAR Y S HEL F 8 0 XES - 'rneee Murdy white , cor
rugated. dlrt·.esiatan l boxea each ho ld a fUll year 01 73.
I</Iobllud Mlcror;omputlnIJ or8QM'crocompul lng. With
your order, requell self.sllcl<lng I.bel. lor any Ollhe
following : 13, KiloN~MicrI>compullng. 8Q MlCrocom
putmg. CO. CST. "'am Radio. ""'OIIai ComPUting,
Radio EleclrorJlCl. I" tarta" Age,a~e. Order 1
BX1000- Ior $2.00 ' ; order 2·7-B _for 51.SO
e.ch ' ; order 8 or more-BX1002-lor $1.25 each ' .

a FREE BACK ISSUE CATALOQS are yours 101 the aak·
Ing. .. lpecl fy 73 "'aglllina. KllobIIlJd M/<;rocomf1/J ling.
and/or fJI) "' ic rocomf1/J l inIJ baCk Issue calalog wilen you
sand your name and addre.. 10 I<S on a poslcard.

MAGAZINE
BINDERS

• Pr~. and protecl your collection tor a III.timel
Order these handsome red binders wllh gold le lterlng.
57.50 lot 1, 3 tor $21.75, 6 lor $42.00. (Postpaid withIn
USA. plMae add S2.SO per order outslde USAJ Check or
mOM)'~ QtI1y. no~ or C.OO.~. 13
BIrlclen, P.O. eo. 5120,~ PA 11141.

" !'IOTC-Aboft~ r... lHadc-n -..,..
· Uee t". order <;.rd In thil ....gazlne or itemlze your ordef on a HOarate p__ of paper aod ma" 10: 73 Radio
Booksl\Qp • Peterl)Orough NH 03458. Be su•• to 1n<;llXle <;heck or detailed <;,edil <;ard Information. No C.O.D.
orders a<;<;epted. All orde's add SHIO ha ndling . Please allow 4-6 weeks lor delivery. Questions ,egardlng your
order? Please w, lle 10 Customer Sa",lce.t the .bov. add' en. (Prices aubjeel to I::hange on booka nOI publlah&d
by 73 Ml flAZlne.1

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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a VOL. IV IC TEST EQUIPMENT-LB7362-Becontoe a
troubl"SI'K)oling .izan:l! In this lourth ¥OI..me 01 lhe 13
TEST EQUIP MENT liBRARY .... a2homeconsltuellOfl
p<ojaclS lor Dulldingleal equipmenllo .(II"l<. .ilh you,
ham s lalion and In :setvlclng digilal eqUipment. Plula
cumula ll.." ind.. . for all ' ou r Yo lumeS 'o r the 73 TEST
EQUIPMENT liBRARY. ' '' .9$,·

a VO L. III RADIO AlEQUENCY TESTEAS _ LB73111_
Radio Ifequency ......... 1hfI ...... ,.1101, danomlnalor 01
Amat..... Radio. Sucn ~ams .. SWR, anlenna 1m
pedanoce. hne impedance, rt output and field slrangt:h;
detailed InSltuellOflS on lesllng \tIeH items includes
8fICI10ns on signal Il"nftralorl, cryatal callbfalora. grid
dip o&Clllatorl, noiSe generalors. dummy toads and
much more. $4.9$.•

a VOL. U AUDIO FAEQUENCY TESTERS - LB7360
. .. ...... pacl<ed with all kinds of audio lfllQUl!nC)" tell
eq..ipment. II )'QU're inlO SS8. RTTY, SSTV, etc., \his
book la a musl lor you .. ,a good book for hi· li acldiclS
and e . pe rlme nte rS, loo! $4 .95."

e vO L. I COMPO NENT TESTERS- LB735l1_ . .. how
10 Duild lransistor I..Slera (81. diOdel"",t..S Pl. Ie I..U
..13 (3). ..oUmelera and VTV Ms (9), ohmmeters(8 dlller
ent kinds), ind..c lanc.. (3). capacUy 19), Q measura
ment, crys tal checking (6), ,empe ral ur.. (2), a u,a l
meters lo r t he blind (3) snd a ll sorts 01 mrecenenecua
data on meiera.v.uslng lh..m, making th.m mor.. y..r
sam•. making lIanda,ds. Inyaluabl.. booI< , ".95."

HANDBOOKS
FOR THE
HAMSHACK

--Th e 13- 
Test Equipment

Library

eTHE TEN MElfA FM HANDBooK- BK1190- by Bob
Hell K8£IO. ThiS llandbooll has been published 10 help
Ih& tan met. enlhusiaal learn mora about lhe many
methOCll of C(Il'I'tfIQlona and trIcI<Ilhal are..sed to mak&
""Isling units work b&II Join ,he greal """'erera" 01
me .Of\d on len FM and joy lhe fanl..tic amount of
lun in communleallng wilh a mat..ur stations ..orldw"",
on len meIer FM, "',9$,"

a THE PRACTICAL HANDBOOK OF AMATEUR RADIO
FM REPEATEIIS--8 Kl l85-by 8 111 Paslamak WAtlITF
(a..lhof of 73 Magaz l.- monlhly column - Looklng
Wean This is the book for Ii'll! VHFo\!HF FM_, compiled
!tom materIAl aubmilted by 0'Vllf a !lUndred lndiYidual$.
clubs, organiZallons and eq..ipmenl man..faet~. A
Mmusl ha ....... lor you. ham shack IMlI. $9,95.

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

•••

PUBLISHERS
CLOSE-OUT
SPECIAL
SALE
50%

1

• THE NEW ATTY HANDBOOK_ BK73of7-il a newedl·
lion and the only ep-tocate RTTY book a,ailable , The
Sial.. 01 lhe art h;lS been cha= radically and had
made all p< ious RTTY booka ..I• . II has 1M Ialeal
cif(;f,lll$.g 1 lor lila new<;()I'f"IlIf and ...pert alike $5.95. "

THE 13 TECHNICAL LIBRARY

'WEATHER SATELLITE HANOBOOK_ BK7310 _ By
Dr, Ralph E. Taggart WB800T. Valuable Information In
ttlla edition wll/ not~ lnewo.d in , .............est edlllOn of
the Weathe< SateUne H8/'Idbook lavallable In Spring
1981).~.... $UI;h as ~How 10 Build an Elec:t~

nmef !of 5.ltelllla Traclr.ing~ and MBu;Id'~an AutomatIC
COnlrollof the Sat,lIne Rece/vlng Station' "'+II no IonQe<
be ayailable w f'.8fl tnla ecill ion I' out 01 print This is a
good entry level text tor those di scovering the u clt ln1
ne w use ol_a tlle...' &lllle•. Regularly 1-4.95. SPECI"
SALE PRICe 12-50

" MASTER HAN DBOOK OF HAM RADIO C1ACUITS 
81(1033- Tn•• is lin encyclopedia 01 ......'_....,iO tir·
curta. ileaned from ppt ,_ 01 73 MBgM_ and
earelul y selected according 10 -W1iet.tion. You'll f ind
many you'ye neve< $M" belQf8, some new !wISI' on the
tr ied a nd true, and aevera l lha t havebeen long lorgOtl90
but are well worth rlIfTIembe<lng. Where y(lI.lf Interest
range. from r~cr-Ing10 EME, from CW to alow-tean
TV. !Tom OX 10 county nels, lI'Ii' I'Ilandbook w~l be •
.. ,lcOOlie ~llion to)'OUf shack. 58.95. '

• OWNER REPAIR OF RADIO EQUtPMENT_ 8 K7310
Frank Glass K6RQ lIhaIes~ "0y-. 01operaUng., ser·
yiclng, a nd design e xpefleoce In this book wh ich ranges
Irom th" e loment.,.,. 10 th" high ly technical written for
the lop engineers In the field. II Is wrillen In narrative
style on IMsubiectsol eleclronlc servk;lng, how compc>
nanlS wort<, and how they are combined 10 p<O"ide COIf).

munlealion ~uiP<T*ll. Thitl book ..ill help you .......
sland lhe ooncep!s r~lred10~ your own slalion
eq..lpment. $7.95. "

erc OP· ...MP COO KBOOK-BK1028-by Waltel G.
J ..ng . Coye's nol only Ihe uesrc theory 01Ihe Ie op amp
In IIrsat detail. b .. t also Incl.."es oyer 250 pracncer c«.
e.. II applications. IiDerally IIluslr.,ed. !)92 pages,
$ 'h ,,8 'h , 1IOltbound, S1".9!i, "

a THE POWER SUPPLY H"'NDB OO K- 8 K73O$
Need a po_ s u pply 'or a gadget )'OU're bultdlng? In
lhe POWER SUPPLY HAN 800K there a 'e dozens
raady ·lo-build, pl..s del ailed staps lor designlnll your
own. The re a re circulls a nd pariS lists lor a ll kinds of
s ..pplles, "nglng Irom simple DC Iypes to hig hly
lIable regulated Yeralons. II you need a circuli 10 con- a AF AND DIGITAL TEST EQUIPMENT YOU CAN
vert a DC ¥OIlage 10 a higher or lower ¥OIlage. lurn DC !lUILD- BK1()4.t- Rl bu" t. furocllon.sq..ara.aveoan-

a lliE CONTEST COOKBOOK- BK7308-- _ ls IN inlo AC. or"'C 10 DC_trM'fllhis Is 1M booII)'OU need. eralors. Yarlable lenglh pulse ~alor'- l00 'kHz
sacre11 of IN contes! ..-..."s «>omeslic, OX and Wllh mora lhan 400 pag,".)'OU should be a b le 10 liM manr.." l-Iand rts.eep gaIleralor., aUdlooae.allrlslg--
specially-conlesls). complate.llh photosand dlagrama i..sl Ille cirC<lil )'OIl r>aed. Wlthoul a doubl 0 .... 01 lhe nal inleclor, 146 MHz Iynthesizer, dlgllal readoull for
01 eq.. lpmenl ..sed by IhlIlop~ Find OUI how to besl power I"prly ecerce bookl aya lla b le, complied counters, H 'era' counl..S, preacaler, mlcrowaye
ma ke 150 contacl. In one hour $$ 95 " by tha editors 0 73, S9.95. " meier, etc 252 paon. $595 "

"Use Ihe order card in this maguine or itemize your orde' on a 5epa,ate piece 01 pape-r and mall to: 73 RadIO
BooI<IIIop a Pelerborough NH 03A58. Be sure to Include check or detailed credll card inloftnahon, No C.O.O
~s accepled. All orde.s add SU Ill handling. P1Mse sllow "-6 .ee!<s lor deliYefy OueSIK><'lS regardlng)'OUr
ord&t? Please ..m .. lo CuSlomat Service al''''' above address. (PriCel ""l>jaf;llo chanoa on booIIs no1 pubhl/>ed
by 73 Magazl .... ,)

aTOOLS • TECHNIQ UES FOR ELECTAONI C5 
8 K7346-by .... A. Wicks Is an easy-t<>underaland book
...-illen to< lhe beglmlng kll builder as wall ...... "".
Pfl'ielllAd i"IotlCl'I'l.t It IIU numerous pIct_ and
deaCl1p1ions 01 the sal.. and eonac:l .ays 10 UlifI baaic
and 'I*!alizlld looia for elactronlc project... well ..
specialized metal working loois and the ctlamical alOa
which ar.. used In repair shops, "',95."

.PAOPAGATlON WlZAAD"S H"'NOBool'\ - BK7302
by J. H. Ne lson. Whe n 8IJnapots riddled the worldw~
communlcationl nelwot1<a 01 lhe 19of()'a , John Henry
Ne lson looi<ed 10 the plan..ts lor an answflt. The .....n
.... a lheory 01 propagallon lorecasting based Uopon In
~-V aIlQi_,11fla1 made .... aulhof IN mosl
reliable lorecast... ln Am&fICllloday. The book p<oridlla
an enlighlened look al communications paat. presant.
and M ....., as wall .. laachmg IN an of propagation
forecastlng. S6,95, '

aBEH IN D THE DIAL- BK7307- 8 y Bob Groye. G..t
more lun 0..1 of shortwave listening wit h tnla Inte,esl·
Ing guld. 10 r_l,ers, anlennas, I,eq..encl..s a nd In
l..........nce. "'.95."

a lliE CHALLENGE OF l lO- BK73OIl- is 1M new_I
booII in lhe 73 leennical llbfary,dedicated to 160,,","'"
operallng. SI Dunn ptO""",1 all nflCftS8rylnlormaliOn
10 gel slarted on Ihls unlq .... band, The all·lmportanl
antenna and pround Iysleml ara described In d"tall.
Th.. Introducllon containl Interesting pholos 01 Slew
Perry's (Ihe King 01 16Ollhack. Thlsr"' ...encelsa m..11
lor new and e xperienced "Top Band" operalors. Price:
$4.95."

a SSB... lliE MISUNDERSTOODMOOE- BK7351- by
James B. Wilson. Slngl.. ~nd Transmission . • ,
thousandl of u1 ..se llllYeryday, y..11! remalnl one ollhe
least understood tecete of emeteur radio. J. B. Wilson
presenl. several methods of sideband generation......
ply illualraled .llh eIIa"a and acharTlaliCS, ..hlcl1 will
~ the ambilH)ua fead« 10 cona~~lCIl'1la own .....
band !l"'*alor. A musllor Il'1lllechnk:ally-WS nama.
S""
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The u11agic of

WORLD REPEATER ...TlAS- BK7315- Compiel elv up.
dilled, over230 pages 01' 8PII!NII..-ti.llnga are ind8.ad by
locatiOn and I~. Mon l han 50 maps plnpoim
2000 .epeatllf locations throughout ttle USA. FOfl'ign
listings inclu<.te Europe, the Middle Eut South "'merIca,
and A'rlc:a. $4.V5.

• TME M"'QIC OF H"'M AADIO- BK7312- by Jerrold
Swan~ , W8HXR ballins with a brief hi story 01 amal eur
radio Ind o. Jerry's Tnvol~arnent In II. Pari 2 detalla many
of ham rad io', h$rolc moments. Hamdom', close ties
with the eontl......1of "'n!¥db are Iha aublact of Part 3.
In P..... the alrange and humorous sides of ham Ille get
IheIl' due. And wf\al of t .... l utunl? Part 5 oeen Imo l he
~ ball. $4.115. '

.... QUIDE TO H..... RADIO- eK7321 - b~ - Larry

Kallaner WB2NEL WIlaI'a "'matau. Raclloatl aboul ? Vou
can I..,n t he baale, ol l hi. 'asei""tlng !'lobby wll h Ihis
..ullent beg lnner's liIulde. It answe.. lhe mootlrequent·
Iy es~ed questions In an easyijolng manner, and II
showa t he beal way l o go . bout qettlng an FCC nceeee.
"Guide to Ham Radio Is an kleal Inlloduct iOn to a hobby
enjoyed by paopIe around It. world. $4.95.'

_ WORLD RA.DtO TV HANDSOOK 1.t, S5TH EDmON
- BK1111&- Thia IxlolI is the bible 01 int.....tional~
caslllfS. prowtding ttle only aulhoftlallve -.Ju.-c. ol ...act
Inl ormatlOO alXlut broa<.k:a$l lng and TV $Ialions world
wide. This 1981 ed ition ia eomplelel~ .evlsed, giving
comprelleosl~e coverage o. short, medium and long
wa~, 560 peg... 01 vital . speets o. world IIs1enlng.
$ 111.SO.

e ...u ...eoer CUll/CAL au"'D ANTENNAS (2nd eclI-'
tIon)-BK1196- The " Class ic" on Quad ae.lQn. tIleory,
cooslrucllon, and 090'aliol'l . New 2nd edition contalna
now feed and malehlng sysl ems and new dala. $4.75'
eBEAM "'NTENN'" H"'NOBooK (N_ 5th .,;Iltlon)
BK1197_ Vagi bNm theory, oonstruetlon and 090'atlon.
Information on wi.e beams. SWR CUfVea and matehing
syst_. ... " must" lor serioua DXW$ $5.115"
_ VHF HANDBOOK FOR RADIO .......TEURS- BK1198
-ContaIns intormatiol'l on f M theory, operaliOn and
IlQUlpmeni. VHF ant.-.na de$I(In and c:onstfllC100n, Hte!
lite-EME, and ttle .-est solid-state ci<euiIS. $6.95 '
eTHE R...DIO AM"'TEUR "'NTENN'" H"'NOBOOK
BK1199-AII about wire antennas, beems, l unefS,
baluns, eoax, radial•. SWR and towers. Clear and eom
piete inlO/mallon. 16.95'
e SIMPLE, LOW-COST WIRE ...NTENNAS FOR RADIO
AM'"TEURS- BK12OO_ AII new data and 8V8fYthing you
wanl lO ~now aboul low-.::ost, rnulli-band antennu.lnex,
pensive beams, " inYisible" anlennas IOf hams in
" l ough'· locations. 56 95'

COOKBOOKS

SPECIAL OFFER
Chart of

UNITED STATES AMATEUR
RADIO PRIVILEGES

b,. claM of lice....,. emiaeioa t ype . ..4 f...
q"",QC'f f..- l eo tb.nI. 2 _ ten. bld..ua,~
rialoa r..- the mew 30. 1 7 .&ad 12 _ter_""·
nua 22 a 28 lao t Wel9e-eo1..- daa.n .. the fInt
01. I ta 1Wu1 to be both lDI........tlft &D4 d.,.,....
tift . 8 S.00 9 lll a e . oro,. S l .g S wtth the p -
ch.... of 1 or......-e book' from the Radio Book·
, bop. (Bu Pf u ea limited.....der now.)
CH1S00 S ,9 11 .

5 NEW ANTENNA BOOKS

.TTl COOKBOOK- BK1063 - bV Donald Lancast er.
Exp lains whal TTL Is, how It wO/ks, and how to use It .
Olseunea practica l app llcal lona, such aa a digital
coonter and disp lay . ystem. avenl s coonter, electronIc
atopwatch , digi tal vol tmeter and a dig i tal l ac "","",t..-.
59.50.

e CMOS COOK BOOK-BK101'-by Don Lan<;aal..-.
Delalla I tle applielllOn 01 CMOS. Itle low POW"- logiC
l amitv .uil able l or most applleallona presanlly
dominated by TTL Requ ired reading IOf ""'" serlou'
d igi tal experimenter! $10.50.'

.TVT COOKBOOK - BK10&1- bV Don Lence ster.
Desc.ibes the use 01a al andard leievlslon receiver a. a
m icroproceasor CRT terminal. Explains and descrlbea
ch;l.acl .. generation. CufSOf oonlrot and Inl er/ace I,..
lormallon in typical, easv·I01.Inder'stand Lanceat..
sty te.SV.V5.·

Save over 50%
SALE PRICE $3.00

_RTl COOKBOOK- BK 10!>9-by Donald u neaster.
h plalna the how and why o f RTL (Resistor.TransIst or
Log iC) and gives dealgn inl ormat ion I hal can be pul lo
praClleal use. G,..... a mult i tude 01digl talappl~hon.

rang ing Irom ttle baaie swilcfl 10 the II<lPhislielted
c:ounte<. 2.a page$; Regular pfIce 16.50, Sale pfIce
$3.00!

• VHF ANTENNA HAHD800K- BK7368-The NEW
VHF Anten... H..KlbooIo. dM~ l. lhe theorY. OMign-.'ld
<:onsiruetion ofhu~ 01 dl«erenl VHF'" and UHf ....
lerma ... A pract;c.1t>ook "" men lor the ay,,"age ama
leu. who l akes joy In build ing, not tu ll of complex 10<.
mulas for the des ign engineer. Pack6d with labulous an
tenna Pfojectl you can bu ild, $5.95,"

• THE GIANT BOOK O F AMATE UR RADIO ANTENNAS
- 0- " 50~ 04 _ gn ideu., tt>eory and rlllerence
doI,la make UIIS booI< I.... up 10 lIS I'tle . The 1 d'lWter1l
~ everyIr,,"Il" om basic ",nlennll t l'll'lclry tlwough de
tigM lot DIY accesaones. as well .. doz_ ol antenna
designs. WI'>eII'lflf planning 10 bull<l or t>ur.design or Id
mire. test or ""joy . ....m antenna -U". IS the booI< lor
you. Har(lCOVll, $12.95,'

. 73 VEAnCAL., BEAM AHD TRIANGLE ANTENNAS
BK1069- by Edward M. Nol l W3FQJ . Descrlbet 73dll!er·
eM antennas lor amat....... Each design Is the mull of
lfle author". own . xperm.nISCOf'Mng 1"- consuuctiOtl
01 noise blldgell and anten... line t\HIeI'a, .. well ..
rneltOOClt lor IMBSUrlng resonant~. weIocity lac
tor, and .tanding.-w.... IlIliOS. 160~ $5.!iO'

8 73 DIPOLE AND LON G·WIRE ANTENHAS- BK1016
_ by Edward M. NoIlW3FQJ . Thla lattle l iral eollecllon
0 ' virt ualiV every type 0 ' wire antenna uaed by ama·
teurs. Ineludes dimenalons, eon ' lgural lona, and de.
tailed oon.truetlon data 'or 73 dillerenl anlenna
types. Appendle.s deterlbe I lle oonSl ruetlon 01 nol..
brido&to.llne IUn«a, and dala on measuring resonant
' requenq'. -.eIoeilV IKlor. and awr. 15.50."

e PRACTlCAL"'NT£NNAS FOR THE MOO ...MATEUR
_BK101~'" manual descrlbina how 10 equip a ham
station wllh a sui tilt>le anlenna.- A wide rano- 01anlenna
loplcs , sySl ems, and aecessorles are lIfeaented giv ing
Ihe reader some lood 101" thouiht and Plaelleal data lor
eonstruellon. Designed 10 aid tie experieneed ham and
novice as well. Only $9.95."

ANTENNA BOOKS

---MICR O COM PU T ER BOOKS FROM 73

Some
ofthe
Best
'-

-4-OUl "irJoco lp.ft"Q..-.--..........-.
_'-" <-.0:--.___"" ~, ..-~-

• SOME OF TME l EST FROM KILOB"'UO/tIllCflOCOM. • UNOUIST"'NOtNQ AN D ",OORAM"JNQ MlCflO.
pun NQ_ BK7311_ '" collecllon oIlt1e ~t amclet l ....1 COM PUTERS-BK7382- A valualll8 aodilion 10 you.
ha~ _ 1Iy appeared In Kilobaud! MICROCQM PUT· compullng library. This two-pari lext lnctudols the besl
ING. Included il mal erlal on ItMl TRS80 and PET artieles tnat have appear.,;l In 13 and Kilobaud
sys tems, CP/M, the 806OI8Oll&Z6O ehlps, l he ...SR-33 1er· Mlc.ocompul lng magazines on Ihe hardware and aof t-
minaL Data base manslltlfT\llNlt. word processing, l exl wsre aspeets of mierooomputlng. Well·known aul hore
ecl itCHll and I lle strueturas are ooverecl too. Programming and well·struct ured laxt helpa the reader gal involved.
lechnlQues and hardoore hardware oonsl ructlon proj. StO.95"
ects tor rnodema., high~ cassette IntertllOall and
TVT..... also 1nc:1u6ed in !hi' Large tormat, 200 pIva .HOWTOBUILOAMICROCQMPlITER_ANOREAllY
page edition. $10.115." UNOEIlSTAND IT- BK1325--bYSam CrNaon. The ......

tronlct hobbyIat who Wllflla to buIld hi. own m lctOlXlfTl-
e 4O COMPUTERO...MES-e K7381- Forty gar.- ln al l puler aysl ern now haS a ptact iUl -How·To· guk'el:look-
In nine dillerenl categories. G_ IOf large and ......1 ll>Ia book is a oombinal lon technical manual and pro.
sysl ems, and even a aecl.1on on cal<;u lator g.mes. Many gramming guide tllal ta~" Itle hobbylal slap--by-elep
versionl of B"'SlC used and a wide ~arlely o f . ys larne th rough the d"ljn, cooat ruction, tesllng and debugging
rePlesented. A must lor Ihe sartous c:omputer game. 0 ' a com plete m e-rocom puter sys tem. Must reading 10/
man. $7.95' an~one dealriog. true understand ing of .mall compuler

_THE NEW HOBBY COMPUTERS-BK7340- Thia syal_. SlI.Il5. ·
IxlolI tal<ea it " om wh8nl " H06BV COMPUTERS ARE e HOBBY COMPlJTERS ARE HEREI_ BK7322_ 11 you
HERE!" __ ott. wlthch.apt_ on l.arCI'se&telntagra. wanl to c:orne up to speed on how eomput... wor1I , . ,
!lorI, howlo~amiclOpiocel sor cfllp. an InlfOduc. hardware and lKII'lW.... . . . Ihla Ie an u oellant book. It
UOn 10 proglllmming, low~t K) lor a c:omputllf, Ollfn- start. with 1undamen1&1. and ...pIa i... I .... cn-c:ults, and
puler "Ithmetle, chec~inj memory tloarlt$ •• ,and Itle baaIcs 01 programming, alonll with a c:ouple of TVT
muehl .much more! Don'! m sa th is l remenclous value ! c:onslfllC1lon 1If00ecta. "'SCII·Bau3ot, elc. Thi. book lias
Only ~.95. · tt>e highest recommendatlona u a teaching sid. $<1 .95.'

· Use l he orde! eard In lhis mllguine or Item il e ~QU r order on I separl le pIece of pa per and mail 10: 73 R. d iO
Bookshop e Pete-rborough NH 03458. Be sUle 10 include check Of dets lled c redit eard in 'ormat,on. No C.O.D.
orders aeeepted. ...11 Ofders add $1.00 handling. Plea se ",Itow .~ weel<s l or delivery. QueSl ions reg a'dlng your
orOar'? Plea.. wrtt e 10 Cuslomer Service al ttle ilbOve addres• . (PriClI!$ sUDjec:t 10 el\a"V8 on bool<a not pubh.1'>eCI
by 73 Magazine.)

FOR TOLL FREE ORDERING CALL 1-800-258-5473
•
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To recer...e full information trom our advertisers
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S HELF BOXES - 8 "'ND UP ll .2!)nell

SO ME OF THE BEST FROM KILOBAUD

. • .. . . . •. . . .... . . . . . . . . ... . • . . • . ... $10.11!i

SSB THE MISUN DERSTOOD MO D£..$ 5.50
SSTV TAPE.. _ _ ..$ 5.95

STUDY GUIDE- ADV.CLASS.._._.$ 8.115
STUDY GUIDE-EXTRA CLASS _ .$ 5.95

STUDY GUIDE_ NOVICE CLASS $ " .95

TEST EaUI P LIB Vl -COMPONENT

TESTERS $ " .95

TEST Ea UIP LIB V2-AUDI0 TESTERS

........... .............. .............._ _ $ 4.95

TEST EQUI P U B V3-RADIO EOUIP..$ 4 1\5

TESTEOUIP US ..... -IC TEST Ea._.$ 41\5

TOOLS &. TECHN IQUES $ 495

TTL COOKBOOK $ 11 50

TVT COOKBOOK $ l1.li5
UN DERSTAN DING & PROGRAMMING

MICROCOMPUTE RS _._ ..$ 10 .1\5

VERTICAL BEAM" TRIANGLE ANTNS
._ _ _._ _ _ _. $ 5.!IO

VHF ANTENNA HAND600K _ $ 5.1\5

WEATHER SATELLITE HANDBooK.$ 2.50

WORLD RADIO TV HANDBooK. $ 111.50

WORLD REPEATER ATLAS $ " ,95
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BKlOll9

BK73118

BK7370

BKI18-4

BK7315
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50''''
501357

LB73!i9
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BX1002

BK7311

um"
LB""BK7348

BK1063
BKI064

BK7382

II.... Price

MAG IC OF HAM I\ADIO $ " .95

MASTER HANDBOOK OF HAM R DIO CIR.

CUITS $ 8.95

THE NEW HOSBY COMPUTERS $ " .95

NOVICE THEORY T PES $ 15.95

OWNER REPAIR OF RADIO EQUIPM ENT
.....__ _ _ _ $ 7.95

POWER SUPPLY HAND600K $ 11,95

PRACTICAL ANTENNAS FOR THE RADIO

...M TEUR $ 9,95

THE PR...CTlC L H"'N DBooK OF FM

REP EATERS $ 9.95

PROP GATION WlZARO'S H N0600K
_ _ _._ _.._.$ 11.95

aSL C"' RDS- STYLE W- 2!iO $ 8 ,95
aSL C RDS-STYLE W -!iOO $13.95

CSL C"'ROS-STYLE X-2!iO $ 8.95
CSL CARDS-STYLE X_SOO $ 13.95

OSL C"'ROS-STYLE Y- 2!iO $ 8.95
OSL CARDS_STYLE Y-SOO _ $ 13.95

RF " DIGIT"'L TEST EOUIPMENT $ 5.95
RTTY H NDBooK _ _ $ !),95

RTL COOKBooK ,$ 6 .50

SHELF BOX- l $ 2.00

SHELF BOXES_2·7 $1,50 e.ch

BK7302

BK1165

eoscs
8 Kl015

CllIIlo9 •

BK7312

BK1033

"""'"owoooo
aX0250

a XO!iOO

0"'""
0""00
BK104<1

BK7347

BK10!i9

BXl lX1ll

axtoor

BK7340

emoo
BK7310

1_ Pfle.

73 OIPOLE .. LONG WIRE "'NTENN"'S
......................... ..... ....... ........ .............. ....$ 5,50

Sing le bac k IISUII belor. July 1981 $ 3,00

2!)ou r c l>olce $12.00

5 your CI'IOI<:e. . . . . • • . • • . . . . • _•..... $ 8.75
'0 your c holce....................•. $1",00
Single back Inue . 11..- July 1l1li1 .•... $ 3.50

2!) your choice.....•.••.••.•••.•.... $25 ,00

BEHINO THE DIAL. $ 4.95

C HAL LENGE OF 160 $ 4 95

CODE T"'PE-5 WPM $ 4,115

CODE TAPE-6+ WPM $ " ,115

CODETAPE-13+ WPM._ $ .. 95

COOETAPE-20+ WPM._ _.$ " .95

CODE TAPE-2!)+ WPM $ " 95

CODE T"'PES (...NY FOOR 80VE) $l !) ,95

THE CON TEST COOKBOOK $ !),95

eo CO MPUTER G MES $ 7.95

GI...NT BOOK OF "' M"'TEUR R DIO
ANTENNAS _._ ~ _ _ $ 12.95

A GUIDE TO HAM RAOlO._ _._ $ " .95

HOBBYCOMPUTERS "'RE HER£. $ " .95

HOW TO BUILD A MIC ROCOM PUTER "

REALLY UNDERST"'ND IT.. $ 995

ICO P MP COOKBOOK. $12.95BK1028

BK7321

BK7322
BK732!)

CI'IIc1I.
BK10111

STOOOO
ST2!iOO

ST0500
snccc
ST0250
ST2501

BK7301

SK7309

cnsce
en..
CT1313
em ",
en",
e T7".
BK7306

BK138 1

BK7300l
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KAHANER REPORT
from page 108

Electronic Information Service
II, but II's all the same. Some
travel over phone lines, others
are broadcast by TV stations.

Right now, wars are predicted
in Chicago where WGN and

WFLD are In competition lor
their piece of the videotext pie.
And In Texas, the Texas News
paper Publishers are try ing their
darndest to keep Bell from test
log their own Information sys
tem, afraid that it will eventually
cut Into their classified ad rev-

enues. (You not only can present
news on videotext, but shopper's
ads, movie l i s ti ng s, ye llow
pages-anything.)

Perhaps the most fasc inat ing
confrontation is between WGN
in Chicago and United Video in
Tulsa. UV receives WGN, one of
those satellite superstations,
and retransmits lito their cable
customers. However, in the pro
cess they "strip" the empty,
unused TV lines that WGN uses
for its teletext test. Now, that
doesn't bother the fo lks recew-

ing the station d irect ly, but
those who pick It up on cable
won't be able to receive the tele
text information.

WGN is claiming copyright in
fringement in that the unused
lines are still part of thei r
transmission and that UV alters
it without permission. UV claims
that unused lines aren 't part o f a
bona fide signal and since they
have permission to retransmit
the picture, they can do what
they like. The courts will decide
that one.

AWARDS
two points on each band. For
stations outside Europe, each
FAA station counts one point on
28, 21 , and 14 MHz and two
points each on the 7- and
3.5-MHz bands. OY6FAA and
OY6NRA club stations count 4
points on each band.

Applicants are asked to have
their list of contacts verified by
at least two radio amateurs. For
ward this list along with an
award fee of 10 IRCs to FRA
Awards Manager, Post Box 184,
torsnasn. Faeroe Islands.

DANISH CROSS
COUNTRY AWARD

Tage Eilman OZ1WL has sent
us details for the Danish Cross
Country Award. To be valid, eu
contacts must be made on or af
ter April 1, 1970. The award is Is
sued for either all CW or all
phone. There are no band re
strictions.

European stations find that
the causicn is the basis for this
award. Each call prefix OZ1-DZ9
and OX3 must be contacted.
Two contacts with each prefix
are permitted on each band with
the exception of OX3 where nine
contacts may be made on each
band. For amateur applicants
outside Europe, three contacts
are perm itted in each of the OZ
call districts . OX3 may be

Table 1. Points for Cyprus Award.

432 MHz

32

3216

144 MHz

16

8
4

28 MHz

4

are no band, mode, or t ime re
strictions for thi s award, but to
qualify applicants must work a
minimum of 16 stations in Israel
with four bands represented.
Four stations on four bands
each will meet the minimum re
qui rements.

Do not send a SL cards. Pre
pare a list of claimed contacts
and have them verified by at
least two amateurs or a local
radio club off icial. Enc lose this
application and an awards fee
of $2.00 or 10 IRCs to the Israel
Amateur Radio Club, Postbox
4099, Tel Aviv, Israel.

9H1 AWARD FROM MALTA

A couple months ago, I listed
awards from Matta and failed to

5N AWARD FROM NIGERIA

The Nigerian Amateur Rad io
Society wishes to announce its
very popula r 5N Award. To qual
ify for this award, applicants are
required to work a minimum of
five separate 5N stations of Ni
geria. Th is award also is evan
able to SWL stations on a heard
basis. This award is issued for
all CW, all phone, and mixed
mode contacts. There are no
band or mode limitations or time
rest rictions.

Once you have attained the
required number o f con tacts,
have your list veri fied by at least
two local amateurs and forward
your list with an award fee of
five IRCs to the Nigerian Ama
teur Radio Society, Oyekunle
Ajayi 5N0NAS, PO Box 2873,
Lagos, Nigeria .

4
2

21 MHz

2

2
1

14 MHz

1

4
2

7 MHz

o

8
4

9G1 AWARD OF GHANA

Applicants the world over are
encouraged to work toward the
Ghana Award. Confirmed con
tacts are requi red wi th live dif
ferent 001 prefix stations of
Ghana using a minimum of two
amateur bands. There are no
band or mode restrictions, but
th is award is available for all
CW, all phone, or mixed modes.

To be valid, all contacts must
be made on or aller January 1,
1958. The QSL cards must be
submitted with your application,
along with an award fee of seven
lACs. Forward your request to
901 Awards Manager, Postbox
3773, Accra, Ghana.

4 )( 4 '" 16 AWARD

Members 01 the Israel Ama
teur Radio Club are proud to an
nounce the requirements o f
their tcur-bv-tcur award. There

worked nine t im es on eac h
band. Each contact counts one
point. Only OX3 stations in
Greenland count for this award.

That's only the basis for the
award. As for the requirements,
European amateurs need to
make con tacts t otali ng 50
points while applicants ou tside
Europe must obtain a ac-ocrnt
total.

To apply, make a list o f con
tacts and have it verified by at
least two amateurs. Enclose
this application and an award
fee of $2.00 or five lACs to
Diploma Manager of EDA, PO
Box 213, 5100 Odense, Den
mark.

3.5 MHz

2

16
8

1.8 MHz

4

Zone

20
1,2,3,6,7, 10,
12, 19,24,25,26,
27,28,29,30,31 ,
32
All other zones

Bill Gosney WB1BFK
Micro-8O. Inc.
2665 North Busby Road
os« Harbor WA 98277

WORKED FAEROE
ISLANDS AWARD

Known as the WAOY Award,
applicants In Europe must at
tain a total of 35 points while all
others must accumulate 20
points. To be valid, all contacts
must be made on and after April
11, t965, Mixed-mode and cross
band contacts are not allowed.

For European stations, each
Faeroe Radio Associat ion memo
ber contacted counts one point
for each band, and club stations
OY6FRA and OY6NRA count

WORKED CYPRUS AWARD

This award Is available to all
licensed amateurs and requires
the applicant to work 5B4 and
ZC4 stations representing
Cyprus. Based on the point eve
tern (see Tab le 1), all contacts
must be made on and after July
1, 1962, to be valid.

Applicants outside Cyprus re
qu ire 32 points if all contacts
were on one band, 24 points if on
two bands, and only 16 points if
three bands were ut ilized. A to
tal of 12 points must be earned
for a tou r-bend accomplish.
ment. Stations may be worked
only once per band. There are no
mode endorsements.

To apply for this award, pre
pare your list of contacts and
have it verified by at least two
fellow amateurs. Forward this
list and 10 IRCs to Cyprus Ama
teur Radio Society, Andy Pan
avonous 5B4BM, PO Box 1267,
limassol, Cyprus.
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WORKED RAAG MEMBERS
OF GREECE

Sponsored by the Radio Ama
teur Assoc iat ion of Greece, this
award is made available to ama
teu rs in three ca tegories. Class
1-European st ations must
work 100 RAAG members, OX
stations need to work 50 sta
tions; Class 2-Europeans must
work 75 SV RAAG members, DX
stations require 30 member eta
uone: Class 3-Europeans must
work 50 SV RAAG members, OX
stations must work 15 SV RAAG
members. There are no band or
mode restr ictions. The club sta-

BUDAPEST AWARD

From Hungary, we receive
word about the Budapest Award
being offered by BRAL (Buda
pest Radio Amateur League).
Only contacts made after Jan
uary 1, 1976, will be valid . Euro
pean stations must work a total
of 75 different HAS or HG5 ste
tions to qualify for this award.
Duplicate asos do not count.
There are no band, mode, or
time limitations. Endorsement s
will be made if requested at the
time application is made.

Have your conf irmed con
tacts verified by at least two
amateurs or a local radio club
official. Send your list and
award fee of 10 IRCs to BRAL
Award Manager, Dezso Tarcsay
HA5HA, PO Box 2, H·1553 suca
pest, Hungary.

mention probably their most
popular award program. Spon
sored by the Malta Amateur
Radio Society, all contacts for
the 9Hl Award must be made on
or after September 21, 1964
(Malta Independence Day).

The same sta tion may be
counted only once per band; on
ly f ive bands may be used. Filly
po ints are required tor one-band
achievements. Forty points for
two bands; 30 po ints for three
bands; 20 points lor tour bands.
(See Table 2.)

To apply , prepare your list of
contacts and have it verified by
at least two tencw amateurs.
Forward this list along with your
award fee 01 $2.00 and 10 IRCs
10 l. Smith 9H1BB, Malta Ama·
teur Radio Society, Doreen
House, New St. of f Ganu,
B'Kara, Malta.

Table 2. Band poin ts per 9Hf contact.

TOM SAWYER DAYS

The Hannibal Amateur Radio
Club, rnc., will Issue a specia l
events certif icate from the Na
tional Tom Sawyer Days cele
bration operating from Mark
Twain 's boyhOOd home town,
Hannibal MO, on July 4·5, 1981.
Hours: 1500-2100 UTC on Satur-

HIGHLAND GAMES AWARD

Local amateurs in Midlothian
IL will be operating a Special
Event Station during the s ect
tish Highland Games in that
community.

A ccmmemcratlve certilicate
sui table lor framing will be is
sued for any contact made with
a Midlothian station during the
Games. Look lor them on 10
through 80 meters Novice and
phone, ooסס GMT June 13 unt il
2400 GMT June 14, 1981 .

To receive this certificate,
send aSL and postage-no en
velope-to the amateur con
tacted. For further information,
contact Bill McGreevy KA9DES,
14820 Trumbull, Midlothian IL
60445.

FIELD DAY AWARD

The Puget Sound Council 01
Amateur Radio Clubs will issue
a handsome certificate for con
tacting any three of the six par
tic ipating council cl ubs in the
1981 Field Day. Those clubs and
their calls are: Boeing Employ
ees Amateur Radio Society
(K7NWS); Hams Amateur Mo
bile Service Club CI'IA7LAW);
Mike & Key Amateur Radio Club
(K7LED); Mt. Baker Amateur
Radio Club (K7SKW); N. Seattle
Amateur Radio Club (W7DA);
Radio Club of Tacoma (W7DK).

To qualify lor Ihe certificate,
you must exchange aSL cards
with those three Field Day eta
tions you have contacted. send
those aSLs and one dollar to
Scotty Huntley K7CYZ, 802 S.
Lawrence St., Tacom a WA
98405. You r aSLs will be re
turned with the certificate.

the catlsign W08RVL A com
memorative aSL will be avail
able, SASE required.

US and Canad ian amateurs
aSL direc t to WD8 RVZ, all
others please use the bureau.
Visiting amateurs may check in
on 147 .931.33. "The World 01
Amateur Radio" will be shown.
For further information, contact
Gary W. Stolzenburg W08RVZ,
717 W. Benton Street, waoa
koneta OH 45895.

All other bands

25
45

28 MHz

5
10

CW-7.075 to 7.125
phone-7.250 to 7.300
phone-3.950 to 4.000
CW-14.1 ± 10 kHz.
phone-14.300 to 14.350
phone-21.400 to 21.450

All frequencies may not be
used, but we will operate on as
many as possible. We will use

MANON MOON

We will once again be cperat
ing from the Neil Armstrong Air
and Space Museum in waca
koneta OH, the home town of
Neil Arm strong, first man to set
loot on the moon.

This is the 12th anniversary
operation in commemoration of
Neil Armstrong's historic feat
(feet, too-yuk, yuk-Ed.]. The
dates and t imes of operation are
as follows: July 18-1 9, from 9:00
am July 18 to 8:00 pm July 19.

We will be operating two eta
tions on the following frequen
cies depending on propagation
conditions.

ret urn of your aSL cards. All ep
pllcants must be RSGB memo
bers.

Awards are issued in four
categories: fixed stations, alter
native stations, portable sta
t ions, and mobile s tatio ns.
These categories can not be
mixed. Award requirements are:
70 MHz-20 squares. 4 coun-

tr ies
25 squares, 6 coun
tries
30 squares, 8 coun
t ries
35 squares, 10 coun
tries

144 MHz-4O squares, 10 coun
tries
60 squares, 10 cccn
tries
80 squares, 18 coun
t ries
100 squares, 20
countries

432 MHz-3O squares, 6 coun
tries
40 squares, 10 coun
tries
50 squares, 13 coun
t ries
60 squares, 15 coun
tries

Forward your award claim to
Award Manager J. Hum G5UM.
27 Ingarsby Lane, Houcnton-on
the·Hi ll, Le ices ter LE 7 9JJ,
Eng land.

21 MHz

3
6

14 MHz

1
2

7 MHz

2
6

4-2-70 SQUARES AWARD

In the stack of mail received
las t week, I found a very
interesting leiter explaining a
unique award being offered by
our fr iends in England.

While this award may be im
possible to achieve for the ma
jority 01 western stations, oper
ators throughou t Europe who
read this column might lind the
rules extremely challenging and
within reach .

To qualily for the award, all
contacts must be made aller De
cember 31 , 1978, to be valid. aSL
cards must be submitted at the
time of application and be ar
ranged in alphabetical order
..long with a checklist 01 the
aTH squares claimed. There is
no award fee , but adequate
postage is required lor the safe

PAAC AWARD

From The Netherlands, we
learn 01 an awards program be
ing made available by the very
popular organization known as
VERNON.

Sponsored by VERNON, this
award requi res all contacts to
be made on or after June 1, 1945,
to be valid. The basic PACC
Award requires that the eccn
cant establish contact with at
least 100 separate PAiPI sta
tions from The Netherlands. En
dorsements also are made evan
ab le lor each increment of 100
stations worked.

Do not send aSL cards ! VER
NON asks applicants to prepare
a list o f qualifying contacts and
have it verified by two amateurs
or a local radio organization.
Forward you r application and
the award fee of seven IRCs to
Traff ic Manager, VERNON, A.
Sanderse PA~MOD, Obdarnmer
dijk 2, 1713 RA Obdam, The
Netherlands.

tion SV1SV counts three award
points and live contacts for
European stations in all three
classes.

Do not send aSL cards. Pre
pare a list of contacts and have
it verified by two radio amateurs
or a local club sec retary. En
close this li st with an award fee
of $2.00 or 12 IRCs to RAAG
Awards Manager, Anastas ios
Panos SVlIG, PO Box 564,
Athens, Greece.

3.5 MHz

3
12

1.8 MHz

5
15

Zone

14, 15, 16,33,34
All other areas

116 73 Magazine. June, 1981



LOOKING WEST

day, Ju ly 4, and 1700-21 00 UTC
on Sunday. July 5. Frequencies:
7.245, 14,290, 21.390 MHz, and
Novice CW on 7,1 25 and 21.125
MHz. To rece ive the cert if icate,
send a large 9" x 12" SASE and
your personal QSL card confi rm
ing the contact to Hannibal
Amateur Rad io C lub , tnc .,
WQKEM, 2108 Orchard Avenue,
Hannibal MO 63401. For infor
mation, cont act C l if fo rd H .
Ahrens NflBON, President , Han
nibal Amateur Rad io Clu b, Inc .,
(314}-221-4060 or (314}-221-8618.

FORT NECESSITY

The Uniontown Amateur Ra
d io Club (W3PIE) will be spon
sori ng a special event on July 4,
1981, s ta rting at 1201 GMT
through 2100 GMT to commem
orate the historic Fort Necessity
American Revolutionary War
battlefield . A commemorative
certi ficate will be available to
amateurs sending an SASE (4" x
9" o r larger)and postmarked not

Bill Pasternak WA6/TF
c/o The Westlink Radio Network
Suite 778
7046 HoJJywood Blvd.
Hollywood CA 90028

There is a rather important
piece of legislation befor e the
US Congress right now. It's ti
tled H.R. 2203, and it has a direct
bearing on the luture of the US
Amateur Service. Its purpose is
actually twofold: First, it permits
the FCC to legally ut ilize the
talents o f vol unteer amateur
radio operators as " auxiliary
ears for the FCC" in monitor ing
both the Amateur and Citizens
Radio Service lor those wh o vlo
rete the rules o f either,

The bill al so addresses an
other important problem, that of
legally continuing the Novice
lice nsing Prog ram using volun
teer examiners, You might re
member that an FCC lawyer
found the laller to be an illegal
program since the current law
strictly forbids the use of non
FCC personnel to perform FCC
duties. While the Comm ission
has cont inued to issue Novice
c lass licenses using vo lu nteer
exemroeers. it has been looking
lor a permanent solution.

later than July 31, 1981. The
operating frequenc ies ( ± aRM)
will be: CW-21,145 MHz; phone
- 14,345 and 28,545. Please
send correspondence to Union
town Amateur Radio ClUb, PO
Box 433, Republic PA 15475; At
tent ion: John Cermak WB3000.

GLENDIVE MT CENTENNIAL

In observance of the Glendive
MT centennial, the Lower Yel
lowstone ARC wil l be operating
a special event sta tion on July 4,
1981, amidst the tesuvmes in
the downtown area. Operat ing
period will be from 1600Z to
2300Z on 7240 and 14260-290,
and exchange wn! be name and
signal report. Send a 4" x 9Yt"
SASE to Larry Melton KB7BO,
711 Snyder Ave., Glendive MT
59330, for commemorative OSlo

THREE RIVERS FESTIVAL

The Fort Wayne Radio Club o f
Fort Wayne IN will have on the
air special event stations to

The bill you are about to read
is the answer. II deals with both
problems in a simple, uncompli
cated way. It makes use of the
talent available within the ama
teu r community, while keeping
ultimate authority on regulatory
matters within the purview of
the Commission it self.

Ra y Fr o st WA6TEY h as
worked closely with Congress
man Dannemeyer's statt In reo
gard to its preparat ion. To that
end, Frost had solicited input
from the amateur community.
The result of many months of
preparat ion is now before Con
gress itself. The bill read s as
follows:

H.R. 2203
A bill to amend the ccmmuntce
t ions Act o f 1934 to permit the
Federal Communicat ions Com
mi ssion to employ voluntary ser
vices for purposes o f monitoring
violat ions of the Act by amateur
and ci tizens band rad io service
sta tion operators and for pur
poses of preparing and admin
istering exam inations for cer
taln amateu r station operator
licenses.

Be it enacted by the Sena te
and House of Representatives

ce leb rate the annua l Three
Rivers Fest ival. There will be two
operati ng stations on the air st.
multaneously, using the calls
W9TE and W9IWX. At the time of
this writing . 10, 15, and 20wlll be
used.

A special certi ficate will be of
fered to all amateurs contacting
these stations during the spe
cial event. All amateurs wishing
a certif icate should send OSLs
and a self-addressed, stam ped
business-s ize envelope to Fort
Wayne Rad io Club. PO Box
15127, Fort Wayne IN 46885.

The dates of the spec ial event
stations' operat ion will be July
18-19,1981. Transmiss ion umes
are constant durin g the two
days, Includ ing the nighttime
hours on the 18th.

FRIENDSHIP DAY

Friendship Day 1981 is being
celebrated th is year by the Alle
gany Hig hlands Amateur Radio
Club by selting up a commemo-

of the United States of America
in Congress assembled. That
section 4(1) of the Communi
ca tions Act o f 1934 (47 U.S.C.
154(1») is amended by add ing al
the end thereof the foll owing
new paragraph:

" (4)(Al For purposes 0 1 mont
tar ing any violation of any pro
vision 0 1 this Act, and 0 1 any
regulat ion made by tbe Commts
slon pursuant to th is Act, relat
ing to amateur station t ransmis
sions, the Commission, without
regard to part III of trtre s, United
States Code, may (i) recruit and
train any individual licensed by
the Commission to operate an
amateur station: and (ii) accept
and employ voluntary and un
compensated services of such
individual. For purposes 0 1 re
cruiting and training such in
dividual, the Commission, wi th
out regard to part III of t itle 5,
United States Code, may accept
and employ voluntary and un
compensated services of any
amateu r s lat ion operator o r
ganizat ion.

" (B) For purposes of mon itor
Ing any violat ion of any provi
sion of this Act, and of any requ
tenon made by the Commission
pursuant to this Act, relat ing to
transm issions of any citizens
band radio service station, the
Com miSSion, without regard to
part III of title 5, United States
Code, may (I) recruit and train
any individual l icensed by the
Commission to operate a ern-

rattve station (KA2CGVj in
Friendship NY. This station will
be on the air to make as many
asos as possible on August 2
from 1700 UTC to 2400 UTC.
KA2CGV will operate on the tot
low ing frequenc ies: phone 
7.280, 21.380. and 28.680;
CW-7.060, 21.060, and 28.060.
To get your special commemo
rative certi ficate, send a OSL
card and an SASE to Allegany
Highlands Amateur Radio Club,
PO Box 373, Friendsh ip NY
14739.

All ow me to remind readers 01
this column that the 73 Maga·
zine Award s Portfol io is in lull
swing. If you are interested in
learning about one o f the most
comprehensive programs avail
able, experience the challenge
offered by more than twenty in
orvrouet award Incent ives, then
turn to the September and Oc
tober, 1980, edi t ions o f 73
MagaZine. There's something in
it for everyone!

zens band rad io service station:
and (ii) accept and employ vel
untary and uncompensated ser
vices 0 1such Individual. For pur
poses 0 1 recruit ing and tra ining
such Individual, the Commis
sion, without regard to part III 01
tit le 5, United Stales Code, may
accept and employ vo luntary
and uncompensated services of
any ci t izens band rad io service
station operator o rganization.

" (C) For purposes of prepar
Ing or administering any exami
nation for the least priVileged
class o f amateur station opera
tor license established under
sect ion 303(1) 0 1 this Act , the
Commission, without regard to
part III of t itle 5, United States
Code, may accept and employ
voluntary and uncompensated
services o f any individual who is
licensed by the Commiss ion to
operate an amateur station and
whose li cense is not of such
c lass.

"(0) Any person who provides
volu ntary and uncompensated
services under this paragraph
shal l not be considered, by
reason o f having provided such
service s, a Federal employee for
any purpose.

"(E) For purposes o f th is para
graph, the term 'c itizens band
rad io service station' has the
meaning given su ch te rm in sec
t ions 95.401 and 95.603 of t itle
47, Code of Federal Regula
t ions, including any amendment

•
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FCC

to such term as hereafter may
be made by the Commission.".

Sec. 2. Sect ion 605 of the
Communications Act of 1934 (47
U.S.C. 605) is amended by add
ing at the end thereof the fol
lowing new sentence: " This sec
tion shall not apply to any re
cei pt , divulgence, publication,
or uti lization of the contents of
any amateur or ci t izens band
rad io service station transmis
sion by any individual in the
course of providing voluntary
and uncompensated monitoring
services to the Commission
under subparagraph (A) or (B) of
section 4(f)(4) of this Act."

From my point of view , H.A.
2203 is a necessity. First, it 's a
very cost-effective measure in
these inflationary times. If
passed, It will mean that the
FCC will no longer be able to cry
poverty in regard to the enforce
ment of its rutes. This is espe
cially important in regard to
cases of chronic malicious in
terference. Cu tbacks in the
FCC's budget already have been
announced.

In mid·March, retiring FCC
Chairman Robert E. Lee told
a congressional subcommittee
that the Reagan budget ax will
force a 25% reduction in the
agency's Compliance Program,
and Field Operations Bureaus in

FCC ENCOURAGES AMATEUR
RADIO EXPERIMENTATiONS

Consistent wit h a recent
Commission amateur rad io defi·
mtlon that, " The Amateur Radio
Service is for technically-In
clined persons who wish to
learn about and experiment with
rad io communications equip
ment and opera ting tech
niques" (Commission Order of
November 6, 1980), interested
radio amateurs are encouraged
to experiment with new meth
ods of t ransmission and new
radio techno logies.

The Commission realizes that
In certain Instances proposed
experiments may contlict with
existing rules, and may there
fore require a Commission rule
wa iver. The Commission Is will
Ing to grant rule waivers for
many different experimental
purposes, including:
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Beaumont TX, seven-;an GA,
Cincinnati OH, Pittsburgh PA,
and Washing ton DC will be
c losed down in fiscal 1982. Also,
the Monito ri ng S t at io n i n
Anchorage AK will be terminat
ed , as will a number of the Com
mission's Special Enforcement
Teams.

The FCC also is dropping
quarterly t ravel to 77 cities for
the administ ration o f amateur
and commercial exams. In fiscal
1982, these trips will become
annual occurrences. Some
sources say that they may be
terminated entirely If mon ies are
not available. This would mean
that obtaining an amateur ticket
other than Novice could become
almost an impossible task for
some. Either travel wneteverote
tance is necessary at your own
expense or wait for " next year"
should you fall ! And, if all this
were not enough, Lee predicts
that the processing time for an
amateur license, which is cur
rently 41 days or less, will in
crease significantly. Expect it to
become a minimum of 65 days
at oest.

Obviously, the Reagan bud
get places the FCC in a bind. It
also places the amateur com
munity in a simil ar position
since these cutbacks seriously
endanger the vitali ty of ou r ser-

• Spread-spectrum modulation
techniques
• packet-ewn cnrnc networks
• Aadioteleprin ter codes, other
than ASCII and Baudot
• " Beacons" for propagation
studies
• Medium·scan television
• Frequency and/or amplit ude
"compandoring"
• Digitized voice techniques
• Digitized video techniques
• " Trunked" repeater systems
• EME communications

For example, on March 6,
1981, the Private Radio Bureau
granted Special Temporary Au
thority (STA) 10 25 radio ama
teurs affiliated with the Amateur
Radio Research and Develop
ment Corporation (AMAAD) to
experiment with sp read-spec
trum transm iss ion. (Spread
spectrum is an applicallon of
broadband transmission that

vice. At least In part, H.R. 2203
offers some relief from this. If
enacted, it w ill take part of the
burden off the Commission's
shoulders. 11 will mean con
tlnuance of Novice license
testing. It will mean that we can
expand our efforts to selt-requ
late our service, and that those
who violate the terms of their li
censes wil l not be permitted to
continue their act ivit ies just be
cause the Commission doesn't
have the funding to weed them
ou t. It can help keep our ama
teu r bands from becoming cat
bon copies of the tt-meter band.

Wh ether you li ke or d islike the
measure, I urge that you reread
It several times and voice your
opinion on it. In regard to the lat
ter, you r comments should be
addressed to the members of
the Congressional Subcommit
tee on Telecommun ications,
Consumer Pro tection and Fi
nance. A complete list ot en
those Involved with this commu
tee appears at the end of this
column. Also, If you find your
sel f in support of the measure,
why not drop a a Sl ca rd to its
sponsor, Congressman William
E. Dannemeyer, 1032 l ongworth
Bldg., Washington DC 20515.
Th is as a way of saying thanks
to the congressman for his ac
tive interest on our behalf.

appears to make more efficient
use of congested f requency
bands than does conventional
narrowband trensmrssrom

On August 15, 1980, an STA
was granted lor two years to a
radio amateur to conduct exper
iments in digital phase-shift key
ing in the HF phone band, where
slow-scan television is author
lzed. During November, 1980,
lour amateur licensees were
granted a rule waiver to permit
transmissions of t he digital
teleprinter code for the pu rpose
of conducting experiments 10
develop an error-tree mode o f
amateur teleprin ter communica
tions. These recent examples
represent only a small segment
of the many avenues of experi
mentation open to licensees in
the Amateur Radio Service.

licensees wishing to conduct
experiments within the amateur
bands should first refer to the
Commission's rules to oeter
mine if a Commission ru le wew
er is required. If the experim ent
may be cond ucted In accor
dance with the rules, no commu
nication with the Commission is

Also, another aSl to Ray
Frost WAGTEY, 14421 Hope St.,
Garden Grove CA 92643, might
be apropos in this case. Without
Ray's Inpu t, the re is no te lli ng
what H.A. 2203 might have read
like. Thanks to him, It's a rather
positive step that helps fos ter a
vital Amateur service wnne help
ing to cont inue the deregulation
process . As you can guess, I
support the bill. You must make
up your own mind.

Subcommittee on Tele
communications, Consumer
Protection, and Finance
Room 8 ·333
Rayburn Olfic. Bldg.
Wuhlngton DC 20515

Congressmen
Timothy E. Wirth, Chairman
Ronald M. Moll i
James H. Markey
Thomas A. luken
AI Swift
Henry A. Waxman
c ennes Collins
W. J. Billy Tauzin
John D. Dingell , Chairman, 97th

Congress
James M. Collins
Matthew J. Rinaldo
Carlos J. Moorhead
Marc l . Marks
Thom as J. Tauke
Thomas J. Bliley
James T. Broyhill

required. However, if a proposed
experiment will conflict wi th any
of the Commission's rules, the
licen see con ducti ng the expert
ment must write to the comrms
sicn and request a waiver of the
specific rule(s). Waiver request
leiters should be addressed to:
Federal Communications Com
miss ion,334 York St reet, Gettys
burg PA 17325; Allention: Tech 
nical Section.

The content of the waiver re
quest tetter should cover corn
plete details olthe proposed ex
periment , including all techn ical
parameters, speci f ic frequen
cies to be used, and a justlflca
tion for the project. The Com
mission will approve or deny
you r request in writing, and no
ex perimentation may cern.
mence until the written approval
is received .

FCC NO LONGER ISSUES
LICENSES TO NEW AMATEUR

RADIO CLUB, MILITARY
RECREATION, OR RACES

STATiONS

Due to the large number 01in
quiries the Commission is re-



ceiving perta ining to the licens
ing of club, milit ary recreation,
and RACES stations in the Arne
teur Radio Service, the following
information is provided.

In May , 1980 , th e FCC
adopted a Thi rd Report and Or
der amending Part 97 of the
Commission's rules. This ecucn
simpl if ied t he licensi ng and call 
sign assignment system for
such sta tions in the Amateur
Radio Service. Sec tion 97.37
was amended with a new para
graph (b) which reads as fol
lows:

(b) Only modi f ication andl
or renewal station II·
censes will be issued
for club and military
recreation stations .
No new licenses will
be issued for these
types of stat ions.

The text of Section 97.171
was amended also, with the ad
dition of a new paragraph (b)
which reads as fo llows:

(b) Only modification andl

or renewal station li
censes wil l be issued
for RACES stat ions.
No new licenses will
be issued for RACES
stations.

A change in the trustee of a
club, person in charge of the
military recreation station, or
responsible c ivil defense off ic ial
will be treated as a modi fica t ion
to the existing station license.

In addition, a Change in the
staucn location or a change in
the name of an existing station
will be construed as a license
modifi cation. No new call sign
will be assigned.

The desire for a new license
seems to arise most olten in
connection with c lub stations.
The club members can select a
licensed amateur radio operator
as a trustee for the station and
then use the trustee's primary
callsign as the club's caUsign.
This would be considered as a
modificat ion to an existing
license.

The Federal Communications Commission Private Radio Bureau
Chief, Carlos V. Roberts(second from right), presents a Special Tem
porary Authorit y to experiment with spread·spectrum transmission
to Hal L. Feinstein WB3KDU (fa r left) and Paul L. Rina ldo W4RI. Dr.
Michael J. Marcus (far right), Ch ief, Techn ica l Planning Staff of the
Commission's Office of Science and Technology, witnesses the
ceremonial occasion at the Commission 's offices, March 6, 1981.
Messrs. Feinstein and Rinaldo are two of25 amateurs affiliated with
the Amateur Radio Research and Development Corporation granted
the Special Temporary Authority for experimentation.

RTTY LOOP

Stark RITY to participate in nationwide bam n dlo fldd day

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 2 1133

It 's June! And with the month
come all kinds of good th ings,
not the least of which is this
month's edi tion of RnY Loop,
which marks the beginning o f
our fi fth year!

I sincerel y appreciate the in
terest you all have expressed in
RTTY, and in this column, over
the past four years. Many new
comers have asked about the
ava ilability o f older material
f rom the column. Art Galvez
KA7GTP of Eugene OR is one
who writes that he rece ived an
old copy of 73 as a gift , and was
interes ted by the magazine'S
contents, especially RnY Loop.
He wonders if an index to old
columns is available, or if we
plan to publish a compilation of
old columns in book form.

Well, Art , that is exactly what
is planned. Over the next few
months I hope to extrac t what I
can from the f irst few years o f
RTTY Loop, and we hope to o ffer
it in book form to those who ma y
have missed it or who want to
add it to their libraries. Watch

th is column for det ails. Don't
lorget the other 73 Radio Book
shop publications on RTTY,
which are advertised in the maq
azine. They provide a valuable
source of Rny information.
Above all, I hope you plan to
continue reading 73, where
more articles of interest appear
than anywhere else, not to men
tion the continui ng saga 01
RTTY Loop.

Moving right along, another
big item in June is Field Day. I
know that many of the clubs are
gearing up for t hat big weekend,
June 27-28, but how many o f
them are actively courtlng the
press? One of the biggest com
plaints I hear at ga therings of
hams is that this paper or that
magazine carried an article that
somehow cast a bad light on
amateur radio.

One of our boosters , the Stark
RTTY Group out in Massillon
OH, did a bang-up job of publici
ty in last year's effort, as Fig. 1
shows.

Why don't you t ry it? Write up
a press release, five hundred
words or so, describing your
c lub and its efforts and send it
off to local publications. Don't

just concentrate on t he big daily
papers-send one to the neigh
borhood weeklies and shopping
center gi veaways. They are all
eager to recei ve news of local
activit ies , and something like
th is is that much good news for
the readersh ip. Send it in early,
don't forget to provide some
means of contacting an individ
ual for c la rification or more de
tail, and enjoy the spotlight.

Way back when, it took a
boat-anchor t ransmitter and a
clunky old grease-monger ma
chine to get on RTTY. Now, wit h
ccmputer-cont rcuec sta tions
and video term inals, more and
more hams will be giv ing it a
fling. To this end, Or. R. B. Gober

W5ZNN, a dentist who is the
Mayor of Corsicana TX, sends in
a leiter with several quest ions.
" Will," he wr ites, "interference
from automat ic, computer-con
trolled RTTY stations become a
problem when these stat ions
come on the air with no operator
present?" Much as nets now de
clare certain frequencies in the
750meter phone band unto them
se lves, he wonders abou t c laims
of frequency ownership by mail
boxes, ASClI groups, and the
like. He also wonders about pro
viding OX windows, and possi
bly revamping the band seg
ments.

I reall y don't know the answer
to these question s. I wou ld hope

73 Magazine · June, 1981 119



Fig. 2. Stntt-pct circuit.

Next month I will conduct my
annual (it seems) session on
how to get your computer onto
RTTY. Many of you have writ ten
wi th interest ing experiences in
computer RnY, and I hope to
share many of them with the
readership and pass along a
few t ips of my own. Where's that
gonna be? Why, right here, in
srrv Loop!

that does not mean thai an old
one that cost $250 new is still
worth it .

Plea-market and secondhand
equipment provides a valuable
function In amateur rad io, get
ling newcomers start ed with a
minimum of investment. Much
of the equipment is used for a
year or two, then resold to
another ham down the li ne to
get him started. I am afraid that
altering eq uipment f ive years
old and several levels out of date
at nearly new prices does little
to encourage such trade. That 's
my opinion. An y comments?

Intheway ol new equipment, I
have purchased several items,
and a few things have become
available, for review in t he
future. I hope to exami ne more
than the "strict" RnY equip
ment, that is, terminals, demod
utators, and the like. Any or all
equipment that is of interest to
the RnYer is fair game here,
and, hopefully, I will be able to
cast some light where none was
before. In the planning stage
now, for example, are reviews of
several items usually ignored by
the magazines, but vital to the
functioning of a RnY station.
More on that in the months to
come.

teece. Once it is adjusted, the
trimmer need never be touched
again, and I have built these
shifters using a small, fixed
mica capacitor in the 12·pF
range. The potentiometer, locat
ed external to the capacitor
diode assembly, should have
enough range to all ow adjust 
ment to either 1700Hz or (shud
der) 850-Hz shift. Hope t his
helps, and maybe we will work
on the air.

For example, I saw several
older computer terminals being
offered for c lose to what they
cost new during the mid 19705.
Now, I know that a new fancy
terminal may cost f ive or six
hundred doll ars, or more, but

As I write this column, the
second Greater Balt imore Ham
coree and Computerlest has
Just ended . Last year 's meeting
was highl ighted by the appear
ance 0 1Wayne Green; t he ARRL
graced this year's group. I was
quite impressed by t he In
c reased showing o f d igital
equipment among the flea
market offerings. We are, at
long last, beginning to see an
end to the World War II boat an
chors, and more and more of
the "first-generation" computer
equipment, circa 1975, is show
ing up for secondhand pur
chase. I wa s stunned by wh at
many of the guys were asking,
though . It will l ake so me time for
the market fo r recycled com
puter hardware to develop, but it
wilt only do so if items are ct
fered for what t hey are worth,
not what they cost originally o r
what it would cost to replace
them now.

,.
'RANS It /rTC"

onto RnY. Francis states that
he currently operates upside
down on 20 meters, with his
Swan 350. He got an old Ranger
II transmitter and would like to
know how to hook the whol e
thing together.

The shift-pot circuit has been
covered betore in this column,
back in January, 1978. It uses a
d iode swi tch to place a small
capacitance on the frequency
determining circuit of a vfo, thus
lowering the frequency. By ap
ply ing the bias voltage during
space, a correct (low-space;
high-mark) FSK signal is pro
duced. Because of the charac
terist ic s 01 the circuit, you can
vary the voltage applied to the
d iode, and th us vary the ap
parent capacitance, changing
the obtained shift. A simple
diagram of such a circuit is
shown in Fig. 2.

The tran sm itter in quest ion,
the Ranger II, resembles many
other transmitters of its era in
that it uses a pen tode, a 6AU6,
as the vtc tube. Connecting the
high end of the capac itor to pi n 7
of the 6AU6, t he cathode, w ill en
able the circuit to shift the fre
quency appropriately. Why a
trimmer? Different ci rc ui ts need
c nuerent amount s of cepact-

t A8LEExrERNAL

"",.

that as RnY becomes more
co mmon, and I neve no doubt
thaI with the popul arization 01
ASCII it will , some form of band
plan will emerge that w ill keep
everybody happy. It wo uld seem
as thOugh a frequency hog is a
f requency hog, whether operat
ing SSB on 75 or AnY on 20,
and that to solve that problem
we have to deal with t he basic
relationships hams have with
hams, rather than trying to put
down this group or that .

Clearly, when and if automat
ic stations become common, It
will enu be the operator, present
or not, who will be responsible
lor preventing interference. I am
afraid tnet if we do have a pro
liferat ion of rn terterence-caus
log au tomatic stations, t he
powers that be will step in and
we won't have the problem any
more, because we won't have
the privilege of runni ng such a
station. I would encourage any
one developing an automatic
station to provide for ample
monitoring to prevent step ping
on others.

Okay, gang, let's get practical
now, and down to basics. Fran
cis W. sorcvec WD9HPA from
Fort Wayne IN is frust rated as
the devi l in his attempts to get

Reprinted from the Fed"el Reglof"

FCC

Ame..dn..,1 of the e-i I , Ion'e
RuIn To P.oookle tor £.wptlon to the
5O-W.n PooIref" UI~tIon In Two
AddltiQlIIIIIIIIIWy...,..., end To
Provide lor Communlcatlone With
Sate""e, by Amathr RadIo SbltlOf'l'
Wlttoln e.rt.Iln MlIIbIry ...,...

IoOPC't: Fedefel Communicellonl
Commlnioa..
ACTtOM: F\nel NIn.

_411V: The Commillion!1 adopting
ruluin the Amateur Radio Service to
re\.lx elimitatlon to allow ItatlolU
k>cet.d in re1ltrktN are.. neer
detligne.N mllilafy inllaUatlolUl and
opel1lilng. in the future. in the Amateur-

Satellite Service to oomm"nicete.nth
IIlellit... .nill power III' to l.aoo well.
lequlvelenl '-olropiceU, ntdialN
power). Tha Table or Frequency
AllocaUonl i••110 amended lo.pedfy
two addltion.1l real. Amateur
TelT1!.trlal communication In the
re.triclN eree. wl1l remain lubjecllo e
5().watt power limit
lfn:CTl'n OUE April a. 1981.

ADOIIUS: Federal Communicationl
Commillioo. Wu hington. D.C. 20554.

FOil f\l1ITlft!1I iNFOII1I4T1ON CONT4cr.
John a Johnl too or Maurice I. OePont.
Printe R.dio Bure. ... I2:02)8.U-t'l64.
____lIlT..., _OfIIIATIOOl:

Adopted: February 11, 1981.

ReleilMd: Febnlary 2:8, 19111.
In ille melter of amendment of

I 97.61(bI11) of the Amaleur Radio
Service Rulel to pro~ld e for exceplion to
the SO wa lt power limitation 10 two
eddltionel military .re.... end to provide
rOC" eomrnunicetionl.nth "'enil... by
am.teur ntdio alationa .nihin o::ertein
milit. ry ere..; amendmeot of 1 %. 108,
Table of Frequency Allocation•.

By Ihe Commillion: Chalnn an Ferril
not participating.

1. The Commillion reoei~f'd a letter
front the Radio Amateur SaleDi'e
Corporation IAMSAn reqUftlin& tb,
Commi'lion'l ...iltance in remavin,
the SO watt tranlmi ller power limita tion,
In I 97.61[b}[1Jof the RuI n , applicable
to emaleur radio It.liont in cere.. in
pam of the coon\r)' opent'ing in tha
420-4SO Mfu band. AMSAT tlelea that.
in order to \lie an, new ..Ielli.... ihal
will be launchf'd in the fulw-e, ulef
atation. will requil"lt 5OD-l.000 walll
effectivl! radiated power. an order of
magnitude higher thi n lbat I"ltquired 10
u.MI previo." amaleur ..leIUte.. AI a
oonsequenOl!, itentlcipatetl that thef'll
...ill be .. _ny el ............Ithouaand
amateur rediDat.tion. ulill3 the ne...

Pt.e", UI-A "'elli.e that win requite e
.... i ~er or 1 97.6t[b)[7) 10 pennit higher
power than 50 W8 111 . AMSAT feell that
.mendment of the rule would eliminale
the need for ",Ie waivera.

%. Tha Frequency band~Mfu
Ie .llocatf'd 10 the Amateur Radio
Service on a non·interference basis.o
thl! GoYernment Radiolocallon Service
lSee I 2.106 of lhe Commillion't rulet .
Tl ble or Frequency Allocallonl end
Footnole US 35 thereto). Within lmt
band.lbe frequendl!1i 43$-t38 MHz ere
elloca tf'd to the Amateur·Sa'ellile
Servk:e IASAn on CODdition !bat no
h. rmful lnlerfetenOl! la cauled to Ihe
other tervicea, Goyernment
Rad loloca llon and Ama leur Radio (See
1 97.415, Footnote t ). Section 97_8t[b)(5)
requirn that emateur ntdio ltatlOlII
operalin& In !be lreqlll!nq band~
Mfu not cell'" In'erfl!l'ft>Ce to the
GoYernment Radlolocation Service.
~on 97.81(b}{7j identifie' certain
areBa of lhe United Sta te. where
emateur radio . ta tion. mUlt have
.pedal ...,horiutlon from tha FCC
F.llgin__ tn Charwe IDC] and !be
Mililary Aree FrequPnq Coorthn.,tor
IMMel bef,,", the .lliion m.y mnamit
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Type"'~ of EqulptMl'lt
lUttietl'Cl lor u.. 1n 1M AmlIt_ RMSIo
Slll f1ce

AGlJICY: Fed~ral Communications
Commiulon.
AeTIOIC Final N le (Iecond ...port .nd
order) .

_1IAIIr. Thi. documen l e",tend. Ihe
effecti ve u te of the u l,tina regul. tlone
thel n!quire type "g;ept"nCII of .11
u temal radio frequency power
amplifillMl and amplifi", kJII capable of
operation below 144 MHz. affecting
prim. ril)' tbOlll amplifie.. uHd In !he
Am. teur R.dio Service. Thil utension

effective for only three yUMlIO th.tthe
effect. of thil action wouJd be lIubjl8cl to
• mandatOl)' review prior 10 the
upirelion datil of April 28, 1981.11 WII
upected that thi. three ye. r period
would .llow the Conunl"ion .ddltional
time to tnve. tigate other method. of
con lrolU"lI the promotion .nd u.e of
e",ternal.mplifien in r. dio .ervice.
other than the ARS a nd 10 morutar thll
effectiven.... of the n.w reaul.liOlll.

4. Durina thi. three ye.r invll'8l~.tioll

period. other methode of controllini the
m.lluTaclure and m. rkeling of utemeJ
.mplifieMl were .tudied One.uch
method WII to n!quire the . howina of an
. ppropria te am ateur Hcenee prior to the
purch..e of amateur tr. nlmillina
equipmenl (FCC 7Il-S8fIj. However, ..
we concluded in Our fiMlt Report .nd
Order in thl, Docket. no other method
w•• con,ld.red 10 offer the
effectivenn, provided IIDder the curTlnl
type acceptence program. lbe problem
with allemptinl lo n!quire retaileMl to
.ak potentia l buyen of a m.teur
equipmenl 10 di. pl. y their .mateur
lIcena.. before they may make e
purchlte il that it ia uncertain whether
thl. Commiu lon hn theleaal authorl ty
to impo.e thi. requieement;' Even if the
CornmillJon had .uch .uthorily. the..
.... two other problem,. Firat. !hi. type
of regulation would be liunfen.artll8 for
...,taile,.. Second. it iI more effective ror
the Commillion 10 .nforce ilJl
regulation. throuah contact with.
limited number of manufacture.. (I.e.,
through Iype acceptanell) than with .
vest numlier of sellerl .

5. The effec tiveneu of the curren t
type acupt. nce pt'Ollram in hailing the
promotion of utemalamplifien for
iI1egal.pplicalions huled thl.
Commieeion to believe th.1 thll prosrem
Jhould be continued. Numerous
manuf.ctureMl and diltributon of
ampllfieMl designed for llIeaal operation
in and .round the CB ",rvice have
celled manufacture lind marketing,
although legal aclion Wit requi...d in
.ome lnlt.ncet. The majority of thll
litigation h.. already heen dete iled In
p"'ViOlIl Commission rele811e, end will
no t be ...,peated in thi. item. Other calt!;
. ....till under invettigation with court
.ctions pendi"ll and. the...fore. will nol
be dit<;ulled. However. certain
manufacturera.re .till promoting their
non· type .ccppted amplifiers for Uleaal
operatlon•. Some U.S, AttomeYI hve
questioned the advlubilily of
prosecuting thes e manufactureMl for
violaUon of the ui.lina type .ccept.nce
n!quirernen t due to the lmpendin3 eut..,ff
dale of the regulation• . These U.s.
Attorney. f""l that it would be
inappropriate to pt'OleCUte •
m. nufactW"l!r for viol.tion of.
tempor.ry fIllUlalion. In. tead. mOIl
proeecu ttcne have been for viol. Uon. of
the regu(aUon Ihat prohibit, Ihe
manulacture end marketing of any
"""temal.mpllfie r with ernpbficeticn
capabi lity between 24.00 MH:r. and 35.00
MH:r. 1 2.81S(b) of the Cotnmi"ion·.
regulation.). nu, fonu of proeecution
would be .uRidI'D1 provided.1I of the
amplifieMl promoted for CB oper.tion
opera led within tha i batUled frequency
ra nge. Unfortuna tely, ma ny do not
opera te within that f...quency rallS" . '
manuf. ctured. For e~emp l e, without the
type ecceptance requi...ment.
manuf.clure rt would heve no

• realliction. on producirlll.mplifieMl tha i
can be e..H)' al lered by pun:ha ""Ml to
opera le with CB redlo equipment"""""
thDIIgh IhoM amplifien are deaiar-i 10
operate .bove or below the prohilii led
frequency Mln... Thu.. it i. _ ....ry 10
Invokll . viol.hon of Ihll type

' n. pO'O.I.I In ,h. 00"''''",,;1:1I11.... Acl of'""'.•••_ ,h., pr,,,,_ thod".'••ppor!
f"" do......."' , ill Se<1io<I 3nZI.li" U-S.C-
_al~ n.. SKboio C '0 , It
- , ' , ....._- - .. " ..... 'O,k,.= ~01",",,-' , _
_ ......., _ ....._ apply 1t 1ti 01_ n..s.c-tooo by'"
0-., or _._b_
-_- Ie preh;bot .....1eN _ .......
1KM>OIlOOIp/J-..., """'"

U11'aCe'N1rJ .. u.. present fe8Illalioftl
are due 10 e",pin 011 April 2&, 1\l181., ThaI
""'piratioo oltheH regul.tione would
.1I0w the marketlng of "",tam.1
.mplifiers de. ilJOed for illeg.l opera tion
in .nd around the CillJen. Band Rad io
Service.

DAn.: The elrecuve da te of the order I.
April2&, 1981.
...-H; Federal CommunlcaUone
Comminion. Wa. hington. D.C. 205M.
'011~ ••g."1I1'IOOI ecwTloCf:
John A. Reed. Office of seeece and
TlIChnology. Wuhinaton. D.C. 205S4
(20218S3-6288.
s.u-'UIENTAIIIY INFO$IMAT'IOH: In the
matter of amendment of Part l 2 and 97
of tha CommJulon' I Rule. 10 req uire
type ecceptence or equlpmenl marketed
for UN in the Am. teur R. dio Se1'viCil.

Second Report end Order

AdopIed:; Much Z111illJ1.
R.lated: M. rdl za. 1,,".

8)' the Coouniaolon' Otaitnull\ f erri. lIDl
parllclpell~ Commillion.r Ion•••bunt

1. On M.rch 20, 1978, Ihe Commiulon
relen ed a Report end Order In the
above entitled mailer (FCC 7&-107, 43
FR 12662). Th.t dOClUDenl implemented
type lIccpplanCII proceriur'-. and cert.ln
techniclIl n!qulremenlJl for ""'lemeJ
radio frequeney POW'" ampllfiera .nd
amplifier kJIJI tha i a re de.igned for
oper.tion below 144 MHs. The effed of
that order wu to req uire type
acceptance for the mlljority of ampllfieMl
u.ed In the Amateur Radio Setvlce
(ARS). Typa .cceptanellil e procedure
whereby thll Commillion lIpprov..
r. dio IransmitUni equipment a. being
capable of oomplyi"ll wi th the nlClllllr)'
technical.pe<:if.eetiona. Such approval
where n!qulftd. I, necnury befo.... the
equipmenlm.y be marketed. See 41
CFR 2,901 el."'1, In thia lpeclfic ca.e.
thll t)pe accept.nce procedu... . llow.
the Commiu ion to determi ne whether
the II ~ t emal .mplifie,.. are capable of
m""Urlll tho... FCC technical etandard.
that ere de. igned 10 minirrtbe the
pooo.ibllity of interfe"'lIGI8 end. a llO, 10
determine whether the empllfiera 111'I

intended for UN only in thll ARS and no t
In or around the Otluns Band lOll
R. dio ServiCil.

z. A. noted ebeve, complianCil with
the revlaed technlcal .tandard, to 1I110w
for the commercial manufacture 1I11d
marketing of thele e",tem.l .mplifie,..l,
enforced. in part. throuah our type
eccepteece procedure• •The .t.nderd.
were Implemented due to the I.rae
number of ampllrlfl't beina mark.ted
end promoted for illegal op8I1Ition to
.nd .round Iha 01 Radio Sarvtc.. Such
megal~ of ""'tem,,1 amplifieMl c:n.t.-d
a H vere Interference problem to
tele vtetcn reception and 10 the reCilptlon
of other redlc ..tvlcel.1t wa••IUm.t.d
thai In fi. cal ye.r 1978 thai .boul four
million perlOlll .nd perilap, II many a'
ten million pet'lON e",perillnced
interferenCil to televilion. reception
from CB r.dio ,t.llona. About half of
thi, lnterfe...nCII w•• eeu.eed by Or
inten.ilied by Ihll illegal UN of these
.mplifien.lt w•••110 pntdicted th.t
thil lnterfe...nce would .ignin,,"ntly
Increne IInlell countered by
Commluion action.

3. These tnterference problema . re
det. iled in eerller report. . .. ciled in Ihe
refel'PnCl8 Report and Order In
pe ..graph one.nd in thll Notice of
Pro~ Rule Maltirlll (rele. sed
Febntary 2&, 1977) for thi, dodet. and
will nol be furth..- repeated here. It w..
c1e.r that when the Commiuion iuued
U. Order on th . ubiecl in 1978. it w••
faced w ith re.olvi ng a aeriou, national
problem. In f. cl. the Inlerference cauaed
by the illegal uae of e",lem.l.mphfieMl
wu 10 .ev~re •• to n!quire immedia te
implement. tion of the lechnlcal
• t.nderdJ and type .cceplance
~uiremenl by thi, Comminlon.
Beeeuoe of thiJ rapid Implementalion.
the lechnieel fIllUlallons .nd the type
• cceptance n!quiremellt were m.de
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tI.s. F • '01
•

tI.s. 1 " " ,
leJ '" the Stet. olMo-.ch_ withla ...

lG-kilolDel.. (:;o.w.J Nodi.. .......,d Ioace_
. t 0IiI AIr Fo"," B.... M.....chURn.
(l.tituO. 41 '45' N~ Ioc>giludol lll 'U W.).

(1).111 th. Stll'. of CalUornl. within ... tI(l.

kilamelll1' {50 mlloJ rodl"••round loealion• • 1
Beale AIr Fo"," BaM, Caliroml. (laUIlIda
WOlr N.lon3itude tn"ze' W.).

Ib) " " "
(71 " " •
Iv) 111 the State of M.....cb~tt.

within . n lll).l<ilometer (SO mile J radio.
of 41"450' N~ 70"3r W.

(,i ) In the SlAte of California wilhin
an 8O-kllom"'ler (SO mlle) rll dlua of 39"08"
N.. 121"Z6' W.

2. In 197.421. a new paragraph I~ ) I~

al!dl.'d .. Icllows:

Icl St.tione in telfiOOrnmand GPlnotion
Inay tr.nsmit from within the mllit"r)'
arNI deeignated in 1 $1.81(bK7] in the
frequent)' band 435-438 MHz with a
ma",imum of 611 walll effective ..diated
power (1.000 walll aquiv.lellt
loottopically radiated power). The
tranemi Uirlll antenna elevation . rlllie
bel....... n the lower half·power ( - 3
decibel. rela tive to the peak or .ntenna
bore ...hll point and the borizorI mu.1
alw.y. bI8 jTlllter th.n 10".

3. A nllw 1 $1..uz le added to Subpart
H of Pert $1, .. followlI:

I t 7.4n f:_ ~I,.tloo~

StaUonl III earth opera tion mllY
transmit from within the militery arella
des~nat ed In 1 tl7.61(bl(7) in the
fn!quency band 43s-t38 MHz with a
maximum of lilt wau. effecti vil r.di. ted
power (1.000 watl. equiva lent
leotroplcally radi.ted power). The
tra:wninlrllll.lltenne elevetionlfl3lp
between the lower balf·power I - :J
decibel, ...I.live to the peak or lInlenna
bore ,ightl point and the horiw n mu.1
al way. be gra ater than 10'".
1>11 Uo<."_ ru..........,. ... ' ''1
8IIU.IOCI COllI I""""

B. PlIt1 $1 of Ch.pter I of Tillil 47 of
the CodI8 or FedBaI Regu1atione ill
.mendlld. ", foUnwlI:

1. 1.0 1 $1.f1t, parasrapb (bX7J i.
amended b)'.dding neW . ubP'lragraphe
(v) and (vi). II follow l:

111.111 Authorized~I..,d...-.

10- It Ie further onillred ThaI thie
pt"llClI'edina b terminated.

11. lnfonnalion concemlna th"'" rule
charl3" _ )' be obl . lned from John B.
JohMlon Of Meurice J. DePont. (202)
ea.......
l!le<: 303. 301. 4lI Stat.••• • manded. tOO8.
10I!lZ. l (lll,1;k t1 us.c lr.4. :lO:J. 301)
Federal Cornmwllcetklne Conumeo'<JIL
W~ I. Tf\carim,.-A. PlIt1 z of Ct.ept.1 01 n ile t7 of Ibe
Code of Fedarel llalru!-tiorae Ie
amendild. a. folioWI:

SectlOll 1.108 Ie llIIlllnded by . ddi rlll
new par• • ph'(II'.nd (0 to Footnote
U,S. 7 10 read II followl:

12.101 Tebleol~~

LP u.. 420-450 MI-b band wllb lIKI...

than SO walll input power.
3. In Ila n!qu~,1 ror ..si.tanee.

AMSAT .uge." Ih,1 th~ Comminion
puttue the mailer with the
Interdepartment Radio Advllory
Committee (IRAe) to detennlne whether
the mUllary would have any objecUon 10
de l~tlon of the 50 w. n power limitation.
AMSAT off~.. three al t~mativu that u
would coruider to be .uitable. They.re:

A. Modify I $1.f11(bX7)10 1l1Cn!.se the
tren.milte r power Ilmil from the presenl
50 w. tll to Z50 or 50[) w. tt . 'n the 426
450 MHz band.

a . Modify I tl7.1I1 (bJl7) to delete the 00
w. lt Urnit in the 43s-t38 Mlb ASAT
ftP.quencyband.nenthe 1.000 waU
limd.pacified 'n I $1,lI7{.) w ould I pply
I.wtw~n 4150-438 MI I2..

C. Modif)' I 1l1.01(bJ(7) 10 epply onl)'
10 .ma~ur . t.tion. Iran.mitllna wltb
• nlenN radi.tton pa ttel'lU below
elt,va tion arlllle, or 10 degreet, thus
removi"ll the 50 w.ll power limit for
. mateur radio . t.lion l communica ting
with the .ataillte,

4. The Commlu lon look tbe matter up
wi th IRAC.IRAC ",ported tha i the
cu l1'efll retllricti""•. upon w hich
1 $1.11(bX7J UI based. . ... va lid.nd.re
n!qulred b)' the military servK:ft.1n
.ddilion, lRAC determined tha i two
.dditlonal ere.. mllll be .dded 10 thaw
DI'Iw epecif-:l ln 1 $1.f1t(b1l7) where
po..er mu! t be Ilmited 10 50 w.tt..
unle... .. ment ioned in para8""ph 2,
l peelal .uth ori~a tion hal heen oblained.
The fi MlI . .... le w ithin a SO mile radill8
.round Oti. Au Force Base.
Ma...thutella. The other ie wi thin a 50
mile radi....round Beal~ Air Fon:e
a.... C.lifomi• .

S.IRAC.bo ... id thai il could permil
amatew ra dio .tation. with in .n, of tb.
milil.ry retllricted ....n to communiCllIII
with .atellite.. on ASAT ba ed
f...quenele, 435-438 MHz. with pu..er
not to Il'ltc""d 1.000 watt. equlvelellt
ilO lroplcally radiated power. However,
IhoM ama teur r. dio .talion. would
hUll 10 _lll tain a minimllm
trensmit1ina ant~nN elev.tion engle 01
10 deFeu.

6. Am. teur redio lI8en wbo ell,age in
.m.teur ...telli lll operatioll' will benellt
from Ihe relau!ion of the rul.. Mra in
ordentd. Even thouah they are with in
any uf the milit.ry .... lrictad areU thy
GIln Ule 1.000 watt. power 18 101lll III
their . ntenn.. comply w ith the
elev.tion lInglil .pecified However.
.m.teur radio UR i'll wbose . t.lionll are
located in the .peci~ mili~ areu
and who erlll"P IDlely in ~,",.lrial

.,.tION will be n!qulTed 10 accept th.
50 w. tt power limi t (unleu wa'ved)
.inCll . mateur Ulege of frequentl", in
the 420-450 Mlb ban I. predicated on a
non-tnterfeeence ba ll, to the
Government R.dioloca tlon Serv ice in
the l band.

7. We lI1'I.lto a mendi"lll 2-106.
T. blll of Fn!qucnty AllocatiON,
Foolllot. U.s.', to ...,flect in tha t nlIe
aection the ~o .dditional milltaTJ'....,•..

8. The .pacific rule am""drnent. that
we ere edo plina .re ",t forth in the
Appendi",. Authority for the
• mendment. i, conta ined In Sectionl
4(i) . nd MI3 of the CommulliCll!lon. Act
of 1934, a. amended. We en dil penslna
with the prior notiCil and public
procedW"l! provi.lon, of the
Admini.treti"" Pr -eedure Act u
IIIInece.lery (_ 50 U.s.c. SSJ(bK3)(B1I
linee the mihtary Ml'ViCll'l: (11 n!quire "
power retllrictiOll ror ~lT1!,llial

communica tion. of amateur radio
,laUolllloc.led near miln.ry
inltall.tiOlll; and. (2) could not pennit.
beeeuH of potomti.1 lnterfe...nce to
millt.ary activl tin. aDy further
conc-.ione for &DII teW" ... Iellile
operation..

.. Accontinaly, II I. OI""red. effedi""
April a. I I1fn . tha i Parte Zand $1 of the
Commission ', Rulll'8 . re .mended .......
forth to thll .u. ched Appendl",.
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I U 11 E........ f'IIdIo,........,, _
...~fIao..

(c) No penon IhaU m.nufaclure. tell
or leate, offer for aa le or leue (including
ed"ertiling for sale or leu e) or import,
Ihip or dillribute for the purpote of

PART 2-fREQUENCY ALLOCATIONS
AND RADIO TREATY MATTfRS;
GENERAL RUL.ES AND REGULATIONS

A. 17 CFR Part 2 11 amended ..
foUowl:

1. Seetion 2.815 it amend~by
revilina paragraph Ic) to re.d 81
lollowl:

,ubte'Cli~ .Uow the Commiltlon 10
finalize regulatioJUI without the
neoellity 01providina prior notice or
_kina COllf.IDl!llts whm the do.",...
lDvolu inlf'fllrelaliVil rvlel or M, ••
when th. a~ncy for toad caUte linda
land incorpora tl!l the findlTIJI and a brief
t lat ement nl ~UOnl the~fnr in the
role" illuedl lha t nntice and public
procedure thereon are ' • •
unnecessa ry, or contrary to the public
inte~.I." When the regulalinJUI
est.bHlhlTlJltype acxeptlnce
re<jui~m..nts ror exlemalamplifie"
...e~ implemented. the... wal .
contiderable fUlh lD their preparslion In
onkr to plaoe them into effect at the
earll...1poa.lble time. This fUlh was du.
10 the la"" number of m.nufacture"
promoliTlJltheir amplifiers for Illegal
cpeeeuon and hecauII! of the uverity or
tile int..rference proble ms relulti lij! from
the Ule of Ihol e amplifiers. AI a re sult,
lome edltori.1 errors In the regulathm.
occurred and lOme regula tioDt tha t were
either awk ward or unclear were
adopted. The languallll of Ihet!!
regulatl~ h.. tIle~fore been l1!Worded
10 correct the ~ilori.lelTO"" 10 clarify
the re<juirefMnta and to refine the
stal..mmt or the requ!Temf'nts. Since the
munina 01 the regul.atlon. remain.
unchanged. ills conlidered unnecellary
to lllue a further Notice of Propeeed
Rule Maklns on thll maile r.
Additiona lly. the prompt clarifi cation or
the existing ""gulationt i. in the public
Inte...,st etace the ch'lIiel will make the
regulationa more understandable and
encour"S" cnmpliance. Any new
problem. which may arite in the
. pec;fic wordiJlll nf 1M Part 117
regul.tionl can be conllidered IUIder
Docket No. 80-729 ..·hich loou loward.
rewrite of Ihe amateur regul.tlonl into a
~plain lanauageRfonna t.

9. It Ihould I lso be noted thal lhe
Commisslon'a policy concerning wa ivers
of the nmplifler technical require ments
or the type acceptance requirement il
unch a lij!~. The type acceptance
requirement may I till be waived lor
thOtl! .mplifie" d...lgn~ for indoltrial
ocleotillc or medical (ISM)applicatioos.
Additionally, waive" of the technical
re<ju irementl will be contidered for
thoae a",plifi ers deltsn~ 10 operale
wilhin the frequency range of 50.00 MHz
to 54.00Mlb ... 10118 at th. amplifiers
can not be ealily con verted 10 oper. t.
at lower frequency rangel .

10. In view of tha foregoing, this
Commission i. of the opinion that tile
amended regula tions. aa detcrtbed
ab<",e and In the attached . ppendix..re
in the public lDl..rei t. conyerU..nce .nd
neceaily. TbII authority for thl!tl!
afllf'fldmentt ia contained 10 SectiOOll
t{i ~ 302. 3t"3(e). 303(0 and 3t'I3{r} of th.
Commwricahom Act of1~ a.
amende<l Accordinsly. It il ordered.
efleetlye April 2&, 1981. the t Part l 2 and
97 of the Commission'l Ruin and
Regulationa are amended allet ou t In
the attached appendix. It is further
ordered that thi. proceedi"ll ia
conlinued.

lSe<:e- I. J(I). »J. '"' SIal-. a• ..-nded. loee.
1082. 1W3; 17 US-c. 1M. 3fIl.:I07)

F........I e-municatN:.o e-nu........
WolIioua I. Td.........
-.".
Appenclill
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S. Capasso
67 Perkins Sl

New Haven CT 06513

I need an ac power supply for
a Gon sel G-76Iranscelver.

R. L. Wartburg KIIlLO
1425 N. Harwood
Orange CA 92667

•

burse copying cost or purchase
manual.

•

PART '7-AMATEUR RADIO SERVICE

Ii 47 CFlI. Part 97 il .mend~ II
followl:

1. Section 97.7$ is amended by
revl.ins the inlroductory lex t of
ps r. graph [a) to read 8I lullow"

117.75 1JMol.~"""radlolreqo Incy
(Rf l _ ..........

la) Any externs l "dlo frequenCY !RFJ
power .mphfier uted or atllch~.t any
.maleur ...dio Itation t han be type
.ccepted in .ccordance wilb Subpart I
of Part 2 of th. FCCt Rulet for
ope...tion in the Amateur Radio Service.
unIell 0111 or mOf'll of the rouowm,
conditions Ire met:

2. Sec tion 97.76 is Imended by
revl.ITIJI tile introductory le,. t 01
paragra ph [' 1 . nd subparagraphl (a)(I)
and (alts) to ~.d.s followa:

I17.n A., I w,w""" lor "" I tw_of.,....... f'IIIIIo rra,ul re, (IU') .....
. ....fIao.and ......... f'IIIIIorrl~ ,re,
..... ..... . ... ldta.

lal Any l!1ltern.al",din frtquency (Rf)
power amplifier or exlernal RF power
amplifier kit mark..ted lit defin~ in
12.615 of thi. Chapter l. m.nu!.ctu~d.
imported or modifi~ for uH in the
Amateur Rtd lo Service ah.1l be type
aCCf'p t~ for Ull in the Amateur Radio
Service in accordance with Subpart Jof
Port 2 of the FCCI Rulea. Thia
requiremen l doel nol apply if one or
more of th. lollo wm, condiliont are
met

II I nr. amplifier il nol capable of
llJfI!"'lion on any frequency or
frequenal!l below 1+4 MHz.. For the
purpoll!S of Ihit part. an amplifier will
be deemed to be inca pabl. of operation
below 144 Mlb lithe .mplifier is not
ca pable of beilij! easHy modtned to
increase its ampllnceHon char.cteriaUCI
below 120 MHz. and either; "

Ii) The mean outpul power or the
amplifier dacnaH" a. ~~ncy
deere front 144 MHz. tu a poinl
whe 0 deocibelt or 1.... piD is
uh;bit~ al 120 MHz and below 120
MHz;: or

[iiI 'The .mplif..,r it not capaoble of
even short periodl of operation below
120 MHz Without IUItainlng pennanent
damage to ill ampli fication circuitry.

(2) •••
Ill' ••
141 • • •

.151The llmplorler il purchu ed In used
cOfld'hon by an equipmenl dea ler from .
hcenlO'damllteur radio operator whn
<:on slruct~ or mod,f:~ IIw equipnlt'll l
on ;occoni""U .. ilh 12.1001 of the
regulaliont and the .mplifler Is further
IOld to another amateur Dldin operator
for use at their licented amateur radio
Itation.

1'10 ""'- O'_I'LIool I, u ....t

IOu." oem ''''''1''

.ccept.nce are contain~ in 1 97:n of
this a..pter.
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Nell Johnson WA4ZTN
PO Box 154

Glenwood FL 32722

Needed: schemat ic and/or
manual for a Dumont Model
304·A osc illoscope. I wUl reim·

$5 rew ard lor in formation
leading to the successful ccn
version o f a HamcrattereSR-42A
to FM.

•

•

•

•

1 2. 1001 Changoaa~~__
... Ir mant.

2. Seellon 2.1001 Is .mended by
reYi slng p....gr.ph (012) to read II
foUows:

3. Section 2.1 lI05 ia amend~ by
re,,1111ij! the Introductory text of
paragrapb (c) and paragra ph (d) to read
81 followl'

tellina or le..ing or offerina for II le or
Iease. any u t..malradio freq ....ncy
power .mpIlfoer or amphfier kit caJNIble
of operation on any frequency or
rreq uenclH below 144 MHz unle.. the
ampllner h.. f'I!'Oeiv~ a granl or type
acceptance in accordance wilh Subpaort I
of th ia Part .nd Subpart C of Part 97 or
other relevant Parla of thla Cha pter. No
more tha n 10 external rad io frequency
power amplifiers or amphfier kite may
be conatrocted for eveluatlon purpo t el
In preparal ion for the 'lIbrnillion or an
a pplication lor a gran l of type
acceptance.

1 2.1005 f . .....ot"""_~Iha_
RadIo &ar"r.

to · . •
12} Modmcaliona made pun....ntto

Ibis Pangraph.re limit~ to equipment
uted al licented amateur ...dio Itation...

(c) Any suppli..r of an u temalradio
frequency power amplifier kil .. defin~
by 1117.3{zl of this Chapter shan comply
wilb the following requi~men\l:

It} • • •
(21• • •
(S ) •• •
(4) •• •
{5} •••

Id) Type acxeptance of u ternalradio
frequency po....r ampllfieno and
.mplifier kill may be denied when
denia l Ief'YH the pIlblic int~t.
convenience and neceuity by
prellmting!be use of Ihl!lll . mplifieno in
aervien other than Ibe Amaleur Radio
Service. O ther lltet of!bele . mplifie"1
tuth II in Ihe Citizent Band Radio
Service. s "" prohlbit~ fCB Rule 21 of
thia Chapter). Examplet 01features
whi ch may re.ult in the de nial of type

HAM HELP

f',t, --F.... fha pull II 01 tlIia put,1.ll
amplifier wtU be ....wed Incapoble of
open_ below H4 Wh If tho amphfi.... ;a
not c.opabla of bel", ....lIy modified to
ino::rNaa ilt amplifi""' lion cllancteri.tlca
below 120 MHz. .nd eit"""

(1) Th e mlln output powar of the
amplln er decre..ee... frequency
decrealet from 144 MHz. to I point
where 0 declbela Or lell gain i.
exhibil~.t 120 MHz .nd below 120_M

12}The amplifier il nol capable of
I!YI!n I hort periods of operation below
120 MHz without tUllllniTfl permanmt
damage 10 lI. amplifica tion circuitry.

•••••

Fourth. all the Commillion ia II<,IW
doing i. makina a rule permanent that
w.. found In be in the pIlblic intl!Tl!'8t lD
our Report and Order lD Dockel No.
21117. Since we are merely c:ontinuina
an u isling role. tIl ere will be nO
additional impact on m.nufaclure".
Finally, .. diocu..ed above, lIfler
ex tenl l"e and protracll"e cOD5iderallon,
we do not believe that there are any
viable .hernallv... to. continuation of
the type .cceplance requirement.

7. The enforoement . ctiom by the U.s.
Allomeyt .nd tile Commillion't Fi..ld
()penliont Bure.u agaiJUlt the
manufacture" of thOR .mplifie"
inlended ror operation .round Ibe CD
service .nd tile reduction in tha
ava ilability of Ih te .mplifie" 10 tha
publi c have demonstr.ted that thl.
method of comrolltngthe Illellal
operation of theee ampliHe" it effecU"e.
However. the contlnll~. tIloUllh emaller,
ill.-gal market neatsltat... ~talning
thete~lations.1bef'plore. the
e,.plration date of the type ecceptence
re<j uirement joe """I..mal rsdio frequency
power ampbfie.a and amplifier kita ia
deleted. •• shown in the att.ched
.ppendix.

&. Other chlngeS 10 thete rego.1 aliont ,
as aloo t ho,,"" in the Ippendix. will be
made In accordanCO' wi th the provilions
of Subeecuons 5531bJ(3}[A) an d
5!>J[bJ(3J(B) of the Admlnl. tralive
Procedure Act 15 U.S,C. 553). Thel'!

'=r.tan~ ~.tion to o:ovn'.n of the
nal able &Illphfier m~l ... Thill ac1ion
requirn II l"e'IIloul of the cut..,ff dale rot
type acaplanee in otde1' for these
~Ition. to be more ge'llfl'lllly
"ffect;",. 1Jl Jisbt of lhil and the
information contained in the pl'e'Cedifli
paral ._phl. I continualion of the
pret "nt type acceptance requi~ment

would be in the public interee t
6. The Admlnl_tr_ Un Proced ure Act

permlta Ied..ral alle ncie t to f"'llD 11111
IUuaJ nallce OlIld commen t JIl'OC"dUl'H In
rule maldo,.if N' •• public pl'OCle(lurn
thereon are ' ••~.R (5
U.S.C ~b)(3)(BJI-Prior notice and
comment~urn conoemina •
continuation of the Cllfftnl type
acceptance requirement . ..
unn~..ry for II variety of reason••
Fin ' , Ih, pollibility of II permanent type
ecceptence requirement wn previou. ly
lubjecl lo public comment, in thil
Docket In the o riginal Nollee of
PropoHd Rule Making. 42 FR 1Z204.
relen ed Febnlary 2& 1977.11 i, not
antlcipll ied lhtIl fequeltin, additional
comment. on the Illbied wovId proylde
the Commi..ion with fvrthu IlM'M
infomwtion. Second. ill our Report and
Order In Docl<... No. 21117, .dopt~
February 18, 1978, rele....d M. rch 20,
1978, 43 FR 12682, w.. Indicat~ that tha
Commillion might ma ke the temponlry
type ecceplance requiremenl pennanent.
In paragraph 12 Of thet Order. we Ita ted
"U al the end of thil three yea r period it
il detl!Tlllln~ that the type ecceptence
requirement is still III!ceAllry end Ih.1 it
bat indeed reduced the probl...... caUH<:l
by thne .mplifi...... thil program an be
continued by fw1her CammiHion
.cIion.~ Durina thi. tIll"N yNT period.
we Mve not f'I!'Oeiv~ any advtTH
cemmeete regardina tile type e<Xqltance
requiremen t. Third. in our Report and
Order in Docket No. 21 117, we foun d
tha t the type acceptance requiremen t
Itself imposed only a llight burden on
manuFscturers.

In par"8'aph 13 of that Order [..hUe
di$ClUtlna 1 2.1005{b1of our
fI!lt\1lItiont), we ttated

• • • No p6ecI olndloeqmf8ftlt rro.
lJIy temc:. thouId be ........od~ I
.......berof .....,.IeI...., _led '" dow_
tha i u.. ooqulpmenl il in ~1iaAoowitb _
rqulaliona. M theM tnl. ahould be
porfonned rqardl.... of th. reqllil'elMflt !Dr
type a=pt.""a, Ihe onlyadditional exponla
th. l lypt tctt'pl'nce would COlllhe
manur.ctltror Dr ,uppller i. Ihe few houn of
IlOpetwool< to complle th. application and tN
time delay (n tMrketlllll d""llll which tlw
CommiOlion procell_ thl. appllcatioD.
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LETTERS

WEEDING OUT

This way, we might start eurrn
nating those who talk to the
backside of the mike, those who
constant ly hold the mike 2 teet
away to cu re -over-cevtenon"
on 2-meter FM, and those who
think that if the swr is t.t tne an
tenna must be radiating.

Do you really see much ad
vantage in making doctors learn
Lat in in this day and age?

Thorn P8ge W6KXS
Los Angeles CA

The April 73 article by Andrea
Favara HR1 ADF, " The Heney
moon Is Over-hints and kinks
for ham husbands" (p. 98), Is
good advice and may help a
wayward male ham.

Now having bean si ngle for
eight years after being married
for eight shou ld quali fy. to ad
dress the subject of introducing
a gi rl f riend to your mistress: the
amateur rad io l ratern ity. The
artic le by Andrea did not ad
dress the dating pic ture. I was
not a ham when I was married,
test any Monday·morn ing quar
tar-back thought that caused
the li ttle Ms. to depart our moo
est home.

When I meet a lady who
seems to enjoy my company as
much as I li ke hers, I don' t get in
to the hobby until we have found
other common ground like bik·
ing , hiking, plays, or whatever it
m ight be. Soon thereafter I will
say that I have a mistress In my
basement I would like her to
meet.

Usually they just leave- nev
er to be seen again. Simple
phone call s go unreturned. This
is part of the " weeding-out" pro
cess. Now the confi dent and
self-assured lady fo ll ows me
down the steps and meets my
shack. I f ire up the tow-band rig
and chat a few moments with a
fellow ham. Then I pull the plug
and prepare to close down the
shack and head upstairs.

Now the real moment of truth
is near. Some have said, " Gee,
tnat's neat, but isn' t it expen
sive?" Just a few have asked me
why we were leaving and msrst
ed we stay and make more con
tacts. They ask how the keyer
works and press for a cemon
stration. " Let's see the anten
na." " What's t his two-meter
stuff?" " What are you building
over here?" " Gee, these cards
are neat?" " Did you read all
these books?" " What's a ham-
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CODE OR LATIN?

, Just finished reading Leaky
Lines from the April issue and
thought I'd pass along my
thoughts regard ing no-code re
qu irements.

I have no objections to a no
code requirement as long as the
theory exam is tough as na ils . I
think a ham should be more pro
ficient in the theory of electron
ics and radio than the average
ham is now and I see no profit in
making someone learn the code
to get a license, if he never in
tends to use it, as long as he is
very technically proficient. An
exam similar in di fficulty to the
FCC 2nd Class Radi otelephone
exam wou ld su it me Jus t f ine as
an alternative to someone learn
ing code. As a matter of fact, I
wou ld prefer to talk on the air
(verball y) with someone who
was technical rather than some
one who " knew the code once"
and memorized the technical
exam.

The stat istics are that only
one in three passes the 2nd
Class Rad iotelephone exam,
this in spite of the tremendous
number of a & A manuals avail
able for memorization purposes.
I tr ied to memorize a a & A
manual to get my First Class
license but gave that up and
enrolled in a CIE course and
passed my license exam on the
f irst try because I had learned,
no t memorized, the theory. This
a lso makes me not care if Dick
Bash wants to he lp out the
memorizers with h is a & A
books. I don 't really see much
difference between his books
and other a & As for the com
mercial ticket.

I am not In favor of making it
easier to get a license by remov
ing the code requ irement if at
the same time the theory exam
is not made much tougher. Per
haps a two-class system similar
to the telephone vs. telegraph
licenses of the commercial por
t ion o f the FCC licenses would
be an idea. If you want to send
via telegraphy, you have to take
a code test In addition to the
comprehensive theory exam.

unions and a weekly ham net.
Those interested in the '81 get
together or gett ing on the AACS
mall roster should contact me.

Peter K, Onnlglan W6QEU
1236 40th Avenue

Sacramento CA 95822
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came hams after leaving the Air
Force. The AACS o pera tion
under the 4th Wing covered tn
dia, Burma, China, and 'rnar
land, and immediate ly after
Japan's surrender, French Indo
China (VIetnam) and Singapore.

The 4th AACS Wing had four
group s, each wllh severa l
squadrons. The squadrons had
a large number of detachments,
with operational and mainte
nance personnel varying from 6
to 25 men. They were radio
transmitter, rece iver, power
generator, maintenance, and in
stallation people, as well as op
erators for CW, voice, and rad io
teletype. Crypto equ ipment was
also in many of these installa
tions. Ope rational personnel
were mostly involved in control
tower and point-to-point com
munications. Squadron s had
their own aircraft for transpor
tation and flight checks o f navi
gational aids.

Having worked in the 128th
AACS Squadron o f the 4th Wing,
as assistant operations o ff icer, I
can apprec iate Cal Rit chey'S
story o f flights over the Hump
wit h 19-year-old kids, in theC46,
C47, OC6, and the infamous
B-241C·~l7! The 128th was scat
tered over the Assam Valley and
was operat ional In all the ATC
bases closest to the Hump.
Therefore, it handled all o f the
bad fl ight mishap contac ts from
the three establi shed air routes
from India to Kunming, China,
and one to Chengtu, China.

But there were fun t imes also.
As CO of the detachments locat
ed in Saigon, Bangkok, and
Singapore, we used the Co ll ins
2-kW pomt-tc-ocnn transmitters
(wit h rhombics! ) on zc-meter
phone and CW In early 1946! At
Bangkok, we had HS1 S$ (Here
Siamese One Sad Sack) and at
Singapore, VS1QEU. About 300
stateside contac ts were made,
with trafflc to next o f k in, mostly
about returning back to Uncle
Sugar !

AACS cont inued as an Air
Force operation until July 1,
1961, when it was changed in
name to Air Force Communica
tio ns Command, with head·
quarters at Scott Air Force
Base, Illinois. The old AACS vet 
erans now enjoy annua l re-

OUASIMODO1 1
Cal Ritchey's story in the Jan

uary issue ("Over the Hump and
Into History" ) was good reading .
Aircraft crews were indeed scat
tered over several count ries, In
cluding India, Nepal, Bhutan,
Burma, and what is now Bang la
desh, while fly ing the Hump
from India to China , during
WWII. Stories thai today sound
like amusing attar-dinner anec
dotes once were crises in the
lives of f iy lng personnel of the
Air Transport Command.

The ATC carried war sup
plies fr om Ind ia to f ighting
bases In Burma and China from
July, 1942, until August, 1945.
More than 650,000 tons of crur
cal material were airlifted from
Ind ia to be leaguered China. This
incredible feal kept Ch ina in the
war, a reality wh ich kept more
than one million Japanese
troops in occupied China unt il

- ..."the end of hostilities. The irony
of poli tical deve lopments in that
area of the world since WWII
can never d im in ish the accom
plishments of the relative few
who wrote the ATC chapter In
the chronicle of the Hump.

The Army Airways Oommunt
cations System (AACS) with 4th
Wing headquarters at Hastings
Mill near Calcu tta, Ind ia, played
a very important part in the
history of Hump flight communi
cations. Col . Mandelbaum com
manded from early 1942 until
the end of 1945 when the re
maining squadrons were trans
ferred to European Wings. Dur
ing this period, AACS prov ided
the equipment, men, and ser
vices to install , ma intain, and
ope ra te flight facUlties, In
cluding control towers, homing
beacons, rad io ranges, and ln
strument landings systems, at
some of the larger airfields .
scmt-to-pornt facilit ies, (voice,
CW, and rad ioteletype) were
also AACS activities. At some
bases, in India, all Army Air
Force administrative and opere
tlonal communications were
handled by AACS.

Many o f the men in AACS
were amateurs before they
came into that service. Many be-
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INVERSION!

Submarine, the USS Stonewall
Jackson SSBN 634, at the time),
have become quite good etrt.

I wrote to every congressman
listed in your editorial. The best
reply that I received came from a
congressman that I didn't write
to, by the way. I believe you
should continue through your
ed itorials to te ll the hams what
became of H.R. 7747, and thank
those who wrote for making the
sys tem work. That might make It
easier for them to write next
time.

Thomas I. Nofsinger KA2ERV
Virginia Beach VA

There have been a number 01
band plans discussed In 73's
pages in recent months, but
none so simple and effective as
the one that occurred to me last
night: Invert the 40m band!
Rather than have Extra CW lrom
7.000 to 7.025, Advanced1Gen·
eral CW from 7.025 to 7.300,Nov
Ice CW Irom 7.150 to 7.200, and
any phone from 7.1 50 to 7.300,
put the Extras on 7.300 to 7.275,
the Advanced/General CW on
7.275 to 7.000, the Novice band
on 7.200 to 7.150, and phone op
eration from 7.150 to 7.000.

The benefits are enormous!
SSB activity, requiring more
bandwidth and therefore wider
fil ters, is now operating free
from t he ravages of the rneqa
watt foreign broadcast sta tions.
The CW operators would be able
to work around the broadcast
ers with much less significant
QRM problems.

The drawbacks to such a plan
are not as Important, but need to
be enumerated: 1) Any change
must overcome inertia, a seri
ous potential difficulty. 2) The
most li kely change to existing
antennas will be lengthenlng 
harder to do than shortening. 3)
Crystal users will be displaced
-hopefully not significant . 4)
Our overseas friends, presently
able to use the lower portion of
the band for phone operation,
will have more company they
may not like. 5) The 40m band
plan would then be a maverick,
dltterent than the other HF
bands.

I feel that these drawbacks
are very minor In comparison to
the gain: a usable 40m phone
band. I am quite serious in this
proposal. What do you think?

I.. ny Franks N7BGZ
Issaquah WA

1 1

WRITE

NEXT WEEK

In the November, 1980, issue
of 73 MagaZine, as part of
Wayne's editor ial , the ham com.
mu nlty was told about the
House of Representatives Bill
7747. I. being a congressional
letter writer since Mr. Carter put
a 5.5% pay cap on the military (I
was on a Fleet Ball ist ic Missile

I'm taking this moment to
thank you for your help in my
getting my Novice license.What
help?- you might ask. I'm reter
ring to the Beginning and 6 +
code tapes.

Six weeks ago, I was despair.
ing wllh regard to the Interne
t ional Radiotelephone Code, as
it is known In much 01 the world
(I don't hear the term used here),
and then I received your tapes. I
was then enrolled in a ham class
the next day and my instructor
said that il I had the 73 tapes, I
should have no problem and
would not need to purchase the
tapes that the class had.

How true ! On the f ifth week 01
class-surprise! It was time lor
the Novice exam, and I had
thought it was " next week"! I
was certain that I could not pass
the code exam that night, and I
almost postponed it a week. I
am very glad I did not! I took
both elements of the exam, and
now I'm waiting for my calli I'm
also continuing my class and
should be a Technic ian in anet h
er month or so.

I'm so enthusias tic about the
73 code tapes that I'm goi ng to
buy a set for my brother when he
gets back home on leave, and
my girl friend is using my tapes
to learn the code. Also, let me
add that I tried-and failed
learning the code ten years ago
using (I believe) both the ARRL
and USN cou rses (all those
tapes! ), but the 73 tapes made
me feel comfortable with code
Immediately.

Once again, thank you.

Keith Glen Littlejohn
Huntington Beach CA

Remember, the whole band Is
available for CW,and I personal
ly see no reason to increase the
number of SSB operations in
that portion of the 2O-meter
band, l.e., 14100 to 14200.

R, J. Jellers ZL2AAQ
Tauranga, New Zealand

1 1
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SELFISH ATTITUDE?

of the Hea thk i t cabin etry,
sprayed them with black wrinkle
finish, and baked them into new
pieces. I guess I have the only
black, wrinkled Heathkit cebr
netry in the world-unless some
other hams happened to dream
up the idea used by the quickie
car pain ting f irms, where they
ru n your newly-sprayed ca r
through a bank 01 heat lamps
and promptly dry the newly
painted finish.

I experimented with a scrap
piece of metal many years ago,
and when this turned into a
beautifu l wrinkle job, other proj
ects followed. Microp hone
cases and bases, anything and
everything around the shack
that needs a new look Is now re
sprayed and shoved into the
oven.

A final helpful hint, though, if
you plan to re-crackle or re-wrtn
kle any of the Heathkit wrap-a
round cabinetry. Take a new drill
bit and re-perforate the top and
bottom areas of the cabinetry
above and under the rf cage.
Your Heath gear will run much,
much cooler.

Paul Marlowe K4SDW
Altamonte Springs Fl

Last year, 1980, the ARRL ell.'
ecunvee made a submission to
the FCC requesting an exten
sion of phone privileges to car
ta in grades o f American radi o
amateurs in the 2O-meter band.
In my opinion, this will merely
extend the California kilowatt
QRM further down the band at
the expense 01 "reet-ct-wcnc
amateurs." It may be ccrerc
ereo a selfish attitude, but I
hope the FCC rejec ts this pro
posal because I think that rest
of-world amateurs are entitled
to some spectrum space free
from " American ki lowatt SSB."

If radio amateurs outside the
United States wish 10 work
American amateurs on SSB, it is
only necessary to operate In the
American phone band. How
ever, to work rest-ot-wonc ama.
teurs on sse, it is usually nee
essary for rest-of-world ama
teurs to operate between 14100
and 14200. The proposed expan
sion of US phone operat ions wltl
inc rease the difficu lt ies of rest
of-world amateurs when work
ing DX stations outside the US,
and I wonder if the ARRL ex
ecutives considered this when
they put forward the proposal.

1 1

WRINKLES

fest?" and on and on. One be
loved friend brought an ex
pensive bottle of wine alter an
upgrade.

At least these are women with
whom my hobby would nol hin
der a more serious relat ionship.
I never badger them Into the
hobby. They know th ey are Invit
ed at anytime into my strange
radio world. All of these women I
have met who appreciate my
hobby themselves have hobbies
of a sim ilar Intensity.

I wou ld consider it a great
honor 10 be with a women who
might say tome, " Today I'll be in
the studio painting. No phone
calls. Don't bother with lunch
and don't slay up for me. I'll be
out when I am done. And, yes, I
love you:'

I could understand, epprect.
ale, and respect a woman with
such a drive !

Tim Skonlng KB9PA
OundeelL

"The Great Aluminum Cover
Up," March, 1981 , by Don Stauf
ferWB~YTH was read with inter
est. But l do not plan to abandon
the simple, easy processes I
have developed in this shack,
over the past 25 years as a ham.

When we take a mini-boll. that
is crappy, cruddy, palntad-over,
ratty looking, or whatever, we
give that box a brand-new pro
fessional f inish, quick as one,
two, three.

All surfaces of the old box are
thoroughly sanded with a swirl
ing motion, then dried with enn
er a paper towel or shop towel.
Then we simply take G. C.'s
"Wrinkle Fin ish," either grey or
black, and give it a good even
coat. Momma's oven terce-cries
and wrinkles our work beautl·
fully!

We set the oven on the lowes t
temperature, which Is a tad
under 200·, put the work into the
oven, and close the door, peek
Ing in around ten minutes later
to see how the cracking Is com
ing alOng.

When the entire piece has
wrinkled evenly and beautifully,
w~ simply slip the plate hold ing
the box from the oven and then
cool it on top of the cooktop of
her kitchen stove.

God only knows how many
beat up boxes we have turned in
to new pieces, a delight to be
hold. We also have thOfOUghly
cleaned with detergent some

1 1
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Plain Talk on
Plain Language Rules

Tim Daniel N8RK
73 Magazine Stall

Editor's Note: The opinions
expressed in this article do
not necessarily reflect those
of 73 Magazine.

I n 1963, the amateur radio
community was stunned

by RM-499. This FCC pro
posal resulted in a furious
debate over the merits of
" incent ive l icensing." For
many hams, t hese changes
were a bitter pi ll to swa l
low. It was the mid 19705
before many old-timers ac
cepted the inevitability of
ince nt ive licensing that
RM-499 brought about.

A few yea rs ago, the CB
craze swept the nation and
it was time for yet anot her
FCC bombshell to arrive.
The prospect of a no-code
license reared its ugly head
in Docket 20282. Other pro
posals included a simplified
"dual-ladder" license st ruc
ture and a new way to mea
sure tran smitter power.
With the implications of in
centive licensing in the
back of many minds, arne-

teurs presented overwhelm
ing opposition to 20282 and
the no-code license.

Enter the 1980s, and a
swee ping proposal to co n
vert the present rules into
" p la in- la ngu a ge" form .
Because of Docket 8O-672's
lengt h, it cannot be repro
duced here in its enti rety.
Instead , t his a rticle will pre
sent an overview of how the
plain-language ru les ca me
about and what su bstantive
changes are proposed.

The obvious question is:
"Why do hams need new
rules?" The Comm issio n's
answer is: " The exis t ing
rules are not written to take
into account the wide range
of applicants and licenses.
For this reason, the rul es are
not as usefu l as they shou ld
be." Are the current rules
" u n ne ce ssa rily co m p lex
and di ffi cult to under
stand "? The FCC th inks so,
how about you?

First CD, Now Amateu r
Radio

The drive to remove gob
bledygook from FCC regu
lations began in December,
1976, when Part 95 was d i-

vided into four subsections,
encompassing mobile ra
dio, rad io cont ro l, Citizens
Band , and technica l stan
dards. By early 1978, the
Carte r admini stration's ex
ecutive order to make all
government regulations un
derstandable to John Q .
Public had begun to sink in.
Among the first examples
of " FCCese" to be rewritten
were the CB rules.

According to John John
ston of the Private Radio
Bureau, the CB rewrite was
the prod uct of coope ration
between involved citizens
and FCC staffe rs. The fina l
version was, in the words of
the Comm ission, " met with
widespread acclaim." The
new CB rules now serve as
an example fo r other gov
ernment departments .

The style and fo rmat of
the new Citizens Band rul es
were duplicated when a
plain-language version of
the radio contro l rules was
proposed. When the Com
mission turned its attention
to the amateur rules, they
were convinced that their
formula was a proven suc
cess. The exact details of

who authored Docket 80
672 and how long it took
are not known. However,
the Comm ission does claim
that di rect citizen invo lve
ment was not needed nor
used in preparing the pro
posed ru les.

New Words for Old Rules

The basic fo rmat fo r the
p lain-la nguage ru les in
volves presenting a rather
general question, followed
by a detailed answer. The
new rules a re oriented to a
ta rget aud ie nce that is
probab ly younge r and less
ed ucated than t he average
ham. Simplifying the ru les
so that they could be more
easily understood involved
using the grammatical first
and seco nd person. To em
phasize the differe nce be
tween req uired actions and
permiss ible a ctions, t he
Commission makes heavy
use of the words "may" and
" must."

The proposed ru les con
ta in a tota l of 111 questions
and answers . The majority
of the questions fall under
Subpart A-Amateur Radio
Service. Subparts Band C
deal with RACES and ASAT,
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the Amateur Satellite Ser
vice. The fou rth subpart, D,
offers an explanation of the
technical standa rd s that
your amateur sta tio n must
meet. Topi cs include the
10-meter ampl if ier ban,
power measurement, and
standards for video or
d igital emissions .

In order to make the new
ru les consistent with inter
nationa l regu lations, the
proposed title fo r Part 97
is "Amateur Telecommuni
cations Services." If you
have recovered from the
shock of a new nam e fo r
your hobby, then you might
want to consider the sug
ge sted desc ription of
amateur rad io .
VROPOSFD RULE

"7.1 tAR Rule 11Whot t. tIM __
..... tARIse. 7

"The AR Se i~ i. for peTlOn.
inle~.I..!. in the lechnic:lll .ide of ,.dio
eommllllicalion._They U5t! lhe RrVi~
onl y rOO" their own penonal ulid.clion
a nd Il<!l no financia l benefit from it. U5t!.

They Ie. ...boul ,.din. communic:llie
wilh olher opetIlon around the wOfld.
and find beuee w. y. 10 eommuniCile by
I1Idio.

For some unexplained
reason. the new definition
offers no mention of en
hancing international good
wi ll or the va luable role
that amateu rs play when
there is a d isaster. These
two areas shou ld n't be
overlooked .

In a lmos t the sa m e
breath that the FCC claims
that "we do not propose to
change the structu re of the
Amateur Radio Service in
this rulemaking." they give
details about three changes
that are found in the new
rules

Eliminate Logging

" First. we propose to
eliminate all Jogging re
quirements. We are substi
tuting fo r the existing log
ging rule a new rule requir
ing licensees to keep cer
ta in items in thei r station
records."
PRQPOSED RULE

• • 7.S7 jA........ ,7) wtlal do I hlo.. 10
"- In my .1IIIofl i I eJ d007

(.) You mUll keep the following item.
In yow Ilalion",con:H for aU typel of
oper.lion:
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(1) A copy of each leller lellinll the
fee of your name or Iddrell chlnge;

[2\ Your IiceOie (or other
lulhori:z.alionJ or I photocopy;

(31A currenl copy or the Amalaur
TelecommuniCltiom Servk:el Rul...
with amandman...

(4) A copy of each ....ponII! 10 an FCC
diacrepancy notification:;

IS) Each wrillen permluion you
I1!CI!lva from the FCC; and

(61 A copy of ...y other
oorTftponde DCe 10or from .... FCC
lboul yOlll" All. Ilation llcenH or your
lk:ellll (or OlMr authoriu lion).

(b) Whell your All. llalion illn
repea ler operation. you mUit h·ep.
compula tion of ill AHAAT and ERP
I_ All. Rule -KIln your . taliOll record..

(c) When yow AR . talioo i. bei...
remolely controll..!. (..... All. Rule 43).
you mu.tlr.eep the following iteml in
your . Ialion recordl:

(1) The n.mn. Iddrene. end AR
.1.llon call1igni of aU conlrol oper.IO,.
you hIVe a llthoriz..!.;

(2) A functionll block diagram .nd.
technical explanation tha t dea<.:rt!le
ope.eUon of tha control link; ("Control
linlr." il the equipment that accompllihel
remole control belween I control poin l
. nd .....molely centrelled .Ialion.)

13J A delcripllon of lllealW'l!1 lalr.en 10
prolecllhe .lallOll from aeee.. by
una ll iho riz..!. pel1lOnl;

(4J A de&<.:riptlon of the mealllJ1lS
lalr.en 10 p....""ol unauthorUecl openlion
by aeliVillftll the COIltrollink Or by IOma
olher m <!llll;

(5J A dnaiplioll of .... mHIW"K lot
. hlltling down the .lalioa iIthe coatrol
Unk IIDpi wodin& con-ectIy; and

(6) A dHCl'iption altha meltll UIed 10
monitor the lranImlltins freqllendn.

(d ) You mUlllr.eep your .lI.tioa
I1ICOOl'd.I for the term of your licellll(or
other a uthorization).

Rules Must Be On Hand

"We propose to require
licensees to keep an up-to-
date copy of the Amateur
Te lecomm u nica tio n Ser
vice Rules . This pro posed
requiremen t sho u ld help
licensees know and under
stand the rules better and
promote self-regu lation by
licensees . This. in turn. will
result in better rad io opera
tion and more efficient use
of the limited radio spec
trum."

~oPOSEJJ RULE

'17.'1 tAAl_51) 001 _1O ..... .
C>OP'I or TIIc=_ 'e 110o_
Sao_"'*s?

laJ You mlll i k_p a CUlTeni cop~ of
Part 'Tl . FCC RlI les for the Am.I ~ lI '

Telecommunica lions Sentice• . in YOllr
AR II.hon reco rds. The Amal"ur
T..lecommllnications g,.niicn Rulel l re
publilh..!. periodically by Ihe
Go~ ..mm"nl Printir.g Office

(b) YOll mllsl olay up 10 da l.. wil"
changel lo Ihe Amalell'
Telecummllnicalion8 Seniicn Rulel _
Chft nge. are found in the r edo,. l
Regil lar an d in olher puhlication. .

Sta lion Inspections
Detailed

" Fina lly we propose to
exercise the aut hority

granted in Section 303(n) of
the Communications Ac t
and require that licensees
make their stations avail
able fo r inspection by an
FCC re p re se n ta t ive . We
think that this requirement
is necessary to encourage
compliance with the rules ."
PROPOSED RULE

••7.51 CAR A.... 51) Do I ..... 10_a "'J
AR I\I1:lon and ItI i _ doo a•• "' , for
.1$,:_,7

[a) If an au lhorized FCC
repres.en la li ~e t'e'quelilio inl peet YOllr
AR Ilation a nd il l record l . you or the
conlrol opera lor mllil malr.e Ihe .talion
and il. recordl I~ail.ble lor inlpection.

[b) The FCC may inlpeel your Iialion
and ill record. a' rea eoneble limn. The
FCC considers Ihal a rellonable lime 10
Inspect your slalion i. any lime during
the business day or any lime your
sla,ion i. Iransmilling or has JlI sl
finished trln.milling.

Unnecessary and
Unintended Hardships

The proposed changes
that a re acknow ledged by
the FCC are just part of the
story. Unfortunately, the
authors of the plain-lan
guage rules changed key
words and phrases that re
sult in some very different
meanings than you find in
the ol d rules. Unless these
areas a re cla rified . t he
ope ration of many amateur
radio stations could be ad
verse ly affected . Because
of the varied natu re of ham
radio, it is a lmost impossi
ble for anyone ind ivid ual
to spot a ll the slipups . Here
a re severa l prob lem rules
that have been brought to
t he attention of 73:

Pro posed AR Rule 41 re
qui res that "at the end of
two-way AR communica
tions. you must also trans
mit the call sign of the sta
tion you were communicat
ing with ." WA8MHO points
out that this rule does not
account for the needs of
round tab les or nets . The
present ru le (97.84) a llows
the use of a "genera lly ac
cepted ne twork ident ifie r. "
In t his case, the simp lified
rule ends up being a hin
dran ce for so me amateu rs.

W2JTP notes that pro
posed ru le AR 33 takes
away the privilege to " re
transmit either live o r de-

laved. transmissions of any
AR station. except when
you r station is in repeater
operat io n o r aux iliary
operation."

This rule would eliminate
the storage and retransmis
sion of RTTY and slow-scan
TV pictures. It would put an
end to the practice of hav
ing another station record
and then retransmit your
audio for test purposes .
This ru le wou ld also el imi
nate the re transm issio n of
ARRl and other bulletins ,

The exist ing rul es pro
hibit o nly the automa tic
retransmission o f signa ls
from a nonrepeater o r no n
auxiliary stat ion . Drop the
word "auto matic" and a
new and bothersome regu
lation is born .

A th ird example of the at
tempt to simplify gone sour
can be found in AR Rule 30
as noted by both WA6MHO
and W2JTP. The existing
rules allow antennas to be
as high as 200 feet unless
you live near an airport. If
you want antennas higher
than 200 feet . then, in some
instances. a special applica
t ion is needed . The pro
posed rule is worded such
tha t it di scourages the in
stalla t ion of any antenna
tha t will be more than 20
f e e t hi g her than t he
bu ilding it is attached to .
This new ru le amounts to
little more than a poor im
itation of the Citizens Band
rule governing antennas.

The proposed Technical
Standards give a lengthy
description of the tech
nique the FCC will use to
measu re power level s and
bandwidth , There is no
mention of the techn iques
that the average ham can
use to ensu re that he or she
operates legally. To be ab
solute ly certa in that your
emissions do not exceed
the power or bandwid th
limits, you need the same
kinds of sophisticated test
equipment the Commiss ion
uses.

I



SOCIAL EVENTS

Your Vote Counts

Many, if not all , of
Docket 80·672' s flaws
could have been eliminated
if the FCC had involved the
public Ii.e.. active hams) in
an advisory capacity. ln
stead, we have been pre
sented with rules that are a
near carbo n copy of the ap
pliance operator approach
the Co mmission used with
CB

Declaring the proposed
rules to be a total loss is un-

Listings in this column are
prOllided free of Charge on a
spa ce·available basis. The
following information should be
included in ellery announce
ment: sponsor, event, date,
ttme. place, city, state, admis·
sion charge (if any), features,
te tk-tn f requencies , and the
name ot whom to contact for
further information. Announce-
ments mu st be received two
months prior to the month in
whiCh the event talles p lace.
They should be sen t directly to
Editorial Offices, 73 Magazine,
Pine Street, Peterborough NH
03458, Attn: Social Events.

ROCHESTER NY
MAY 1& 16

The Atlantic Divlsio nlNew
York Stale Convenlion, corn
bined with the gocnester Ham
fest, will be on Friday and Satur
day, May 1f».16, at the Monroe
County Fairgrounds, Rte. 15A,
Rochester NY. Commercial ex
hibltswlll be open from 1:00-9:00
pm Friday and from 8:30 am un
til 6:00 pm Saturday. A hUg9 cut
door Ilea market will open at
1:00 pm Friday and run contin
uously unt il closing Saturday
evening.

Programs include an NTS
Forum with Bob Halprin K1XA,
Asst. Comm. Mgr., ARRL; a
League Forum with Pres. Harry
Dannats W2HD, Directors Jesse
Bieberman W3KT, Stan Zak
K2SJO, and others. Other pro
grams wu be on antennas, trans
mitters, VHF, and for beg inners,
presented by BUI Myers K1GQ,
Pete O'Dell KB1N , and Ray

fair . In many cases, the pro-
cess of simplification has
rid the rules of ambiguities .
Docket 8().-672 goes a long
way to eliminate the phe
nomenon of three FCC off i
cials giving three d ifferent
interpretations of the same
rule. It would be foolish to
criticize the idea of reduc
ing the complex jargon that
co nfuses people instead of
informing them. While it is
hard to challenge the mo
tive behind the new rules, it
is unfortunate that the

Heaton WAQJDYZ. rnerewmatso
be an ARES forum and sec tion
and local net meetings. A high
light of the day will be the 2nd
annual W2RUF Memorial Code
Contest. Ladies' programs will
be presented all day at nemtest
hotel neeccuerters.tne Marriott
Thruway. Bus transportation
wil l be prov ided from the fa ir
grounds to the hotel and to
shopping malls.

The annual awards banquet
will be Saturday evening at the
Marriott. At mIdnight the Wouff
Hong ceremony will be present
ed. All are welcome to certtct
pate.

Registration is $5 at the gale.
The banquet wil l be $11 . Flea
market permit s will be $2 per
parking space. For info, write
PO Box 1388, Rochester NY
14603 or call (716r424-1100.

RICHLAND WA
MAY 30-31

The Tri-City Hamlest Council
will hold its second annual Trl
C ity Hamfest and Computer
Fa ir on May 30-31 , 1981 , beg in
ning at 9:00 am at the Communi
ty House, Richland WA. Admis
sion is $3.00 and children under
15 will be admitted free. The
Saturday evening banquet will
feature as speaker the NW
ARRL Director, Mary Lewis;
tickets are $15.00 each. Other
features will include seminars, a
door prize and raffle, a swap
shop, antiques, vendors, and
computer demonstrations. Talk
in on .04/.64, .1 6/.76 and .52.

methodology and resulting
proposal leave something
to be desired.

Rather than condemn or
accept the proposal in its
enti rety, you should scruti
nize every rule that affects
you r operation. Ask ques
tions. Does the new rule
make sense? Will it hinder
my enjoyment of ham ra
dio? Is unofficial FCC
policy being turned into an
officia l rule?

let the FCC know what

MUNCIE IN
MAY 31

The Muncie Area Amateur
Radio Club wil l hold its second
annual hamfest on Sunday, May
31, 1981, at the Field and SPOrts
Bu ild ing on the Ba ll State Uni·
versity Campus, Muncie IN.
Tickets are $3.00 at the door and
tables are $2.00. There will be
over $2,000 In prizes, and plenty
of parking and hamfest space.

GRAND RAPIDS MI
JUN 6

The Independent Repeater
Association will hold the Grand
Rapids Spring Swap & Shop on
saturday, June 6, 1981 , at the
National Guard Armory, 44th
Street, Just 1/4 mile west of US
131. There wu! be door prizes,
dealers, food, and Indoor swap
area, forums, and trunk sales .
Reserved dealer area Is even
able. Doors open at 8:00 am.
Tickets are $2.00 and indoor
tables are $5.00. Talk-In on
147.765. For further informat ion,
contact David Jentsta WD8NZl,
437 Alrview SE, Wyoming Ml
49508.

MANASSAS VA
JUN 7

The Ole Virginia Hams Ama
teur Radio cfue, Inc., will hold
it s annual Manassas Hemteet
on Sunday, June 7,1981 , at the
Prince Wil liam County Fair
grounds, Roule 234, Manassas
VA. Booths are available. Ad
mission is $3.00, children under
12 will be admitted free, and tall
gaters will be charged an addi
tional $2.00. Features will In
clude a ladies' program, Indoor
and outdoor exhibit areas, a full
breakfast and lunch, children's
entertainment, CW proficiency
awards, and aSL bureaus. Talk
in on 146.371146.97 repeater

you think . The deadline for
comments is June 19, 1981 .
To be a formal participant,
you should file the original
and five copies of your
comments by the June 19
deadline. If you wou ld like
each Commissione r to get
your re marks, file 11 copies.
The FCC wil l consider all in
put, rega rdless of the num
ber of co pies submitted. If
you have something to say,
now is the time to speak
out. Be sure to let 73
Magazine know, too.•

(W1CRO) and 146.52 si mp lex.
For booth reservations, contact
Joseph A. Schlatter K4FPT, Ole
Virginia HamsARC, lnc., PO Box
1255, Manassas VA 22110.

CHELSEA MI
JUN 7

The Chelsea Swap and Shop
will be held on Sunday, June 7,
1981, at the Chelsea Fair
grounds, Chelsea MI. Gates will
open for sellers at 5:00 am and
for the public from 8:00 am until
2:00 pm. Admission Is $1 .50 in
advance or $2.00 at the gate.
Children under 12 and non-ham
spouses are admitted free. Talk
in on 146.52 simplex and the
147.855 Chelsea repeater. For
more Info, write to William
Altenberndt, 3132 Timberline,
Jackson MI 49201 .

ROME NY
JUN 7

The Rome Radio ClUb, Inc.,
will ho ld its 29th annual Ham
Family Days on June 7, 1981,
beg inn ing at 9:00 am at Beck's
Grove, 10 miles west o f Rome,
j us t o ff Route 49 adjoining
Beck's Grove Airport. There will
be a flea market and displays.
Talk-in on 146.28/.88, 146.341.94
and 146.52.

CIRCLEVILLE OH
JUN 7

The Teays Amateur Radio
Club will hold the fourth annual
King of the Pumpkin Hamfest on
Sunday, June 7, 1981, from 9:00
am to 5:00 pm at the fairgroundS
coliseum, Circleville OH. Ad
vance admission is $2.00; at t he
door, $3.00. Tables are available
at $3.00 per 8-foot space and
tailgat ing is $2.00. There will be
an indoor and outdoor flea
market, new and used equ ip
ment, door prizes, refreshments,
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and free parking. For advance
reservations and further inter
maucn. con tact Dan Grant
WSUCF, 22150 Smith Hulse
Road, Circleville OH 431 13, or
phone (61 4r474.a305.

SHARONVILLE OH
JUN 12

The Hamilton County Ama
teur Radio Public Service Corp.
will sponsor the first annual Cin
c innati ARRL '81 Convention at
the Scarlet Oaks Vocational
Campus, Sharonvi lle OH, on
Saturday, Ju ne 12, 1981 . This
event will not be replacing the
Cincinnati Hamlest which will
be held on Sunday, September
20,1981 , at the usual location at
Stricker's Grove, Ross OH.

STATEN ISLAND NY
JUN 13

The Staten Island Amateur
Radio Association will hold its
flea market on June 13, 1981 ,
from 9:00 am to 4:00 pm on the
grounds of All Saints Episcopal
Church , Victory Boulevard and
Wooley Avenue(take 1-278 to the
Victory Boulevard exit , then go
V2 mile east on Victory Boule
vard). Therewil l be no admission
charge for buyers. Sellers' ad
mission is $3.00 and sellers
must provide their own tables.
Tetk-in on 146281.88 and 146.52.
For further information, send an
SASE to WA2AMJ , PO Box 495,
Staten Island NY 10314.

MIDLAND MI
JUN 13

The Central Michigan Arne
teur Repeater Association will
hold its seventh annual namtest
on June 13, 1981, from 8:00 am
to 2:00 pm at its new locat ion In
the "Great Hall" In the Valley
Plaza complex, Just oft US Rte.
10 In Midland , Mich igan . Tickets
are $3.00; children under 12 will
be admitted free. Tables are
availab le for $6.00 ($3.00 for half
a table). Trunk sales will be $2.00
in a designated area. There will
be plenty of free parking . The
Valley Plaza Complex offers mo
tel accommodations, RV nook
ups, swimming, d in ing, a bowl
Ing all ey, theaters, and a picnic
area. The major prize draw ing
will be at 1:30 (for an HT); there
will be hourly drawings for other
prizes. Videotapes of the Saturn
fly·by will be shown. Talk·ln will
be on 146.13/.73 and 146.52 sim
plex. For Information, contact
Caro l Hall WDSOQG, 4651 Cardl·
nat Drive, Ml. Pleasant MI48858;
(517}772.Q363.
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GUELPH ONT CAN
JUN 13

The Guelph Amateur Radio
Club will hold the 6th annual
Central Ontario Amateur Radio
Fleamarket and Computer Fest
on Saturday, June 13, 1981 , at
the Centennial Arena, College
Avenue West, Guelph, Ontario ,
Canada. Admission is $1 .00,
with children 12 years and under
admitted free. Admission for
vendors is an addit ional $2.00.
Tab les are $5.00 each on a ttrst
come basis. The hours are 8:00
am to 4:00 pm; vendors may
begin setting up at 6:00 am.
There will be commerci al drs
plays, computer soltware and
hardware, surpluS dealers, in
door and outdoor displays, and
door prizes. The refreshment
concession will open at 12:00
noon. Talk-i n on .521.52, .37/.97
(VE3KSR), and .96/.36(VE3ZMG).
For further information, contact
Dennis Gore VE3DGA at (519r
836·6226 or Andy Ja no s ik
VE3GDY at (519)-824·3227.

BELLEFONTAINE OH
JUN 14

The Champaign Logan Ama
teu r Radio Club, Inc., wil l hold
its annual hamfest on Sunday,
June 14, 1981, at a new location,
The Logan County Fairgrounds,
South Main Street and Lake
Avenue, Bellefontaine OH. Ad
mission is $1.50 in advance and
$2.00 at t he door; trunk and table
sales are $3.00. Availab le this
year will be a bid table, door
prizes (grand prize Is $300.(0),
and free parking. Talk-in on
146.52 and Hi-Point repeater.
For more information, contact
John L WentzW8HFK, Box 102.
West Liberty OH 43357, or Paul
F. Amerine WD8NEB, Box 185,
West Mansf ie ld OH 43358.

WILMINGTON OH
JUN 14

The Clinton and Highland
County Radio Clubs will spon
sor their annual namtest and
uea market on June 14, 1981,
rain or shine, at the Clinton
Co unty Fairgroun ds , Sta te
Route 22, Wilmington OH, from
1200 to 2100 UTC. Admission is
$3.00 and flea market space Is
free with admission ticket.
There will be a sheltered display
area, a food concession, an euc
tion, and door prizes. Camping
is available at nearby Cowan
Lake State Park, as well as at
private ca mpg ro unds and
motels. King's Is land Park is

also nearby . Talk-In on 147.721
.12, 147.811.21, or 146.52. For tur
ther Information, contact Bob
Lew is KESE, 192 Northview
Road, Blanchester OH 451 07, or
phone (513r783-2740 evenings.

SANTA MARIA CA J /
JUN 14 e::;.

The Satelli te Amateur Radio
Club will hold the Santa Maria
Amateur Radio Swapfest at the
Newlove picnic grounds (U nion
Oil Company), Santa Maria CA.
For information on prizes, swap
tables, d inner ti cket s, etc, mall
inquiries to Santa Maria Swap
fest, 1600 E. Clark '49, Santa
Maria CA 93455.

AKRON OH
JUN 14

The 14th annual Goodyear
A.R.C. Hamfest will be held on
Sunday, June 14, 1981 , from
10:00 am to 5:00 pm at Goodyear
Wingfoot Lake Park, near Rtes.
224 and 43, east of Akron OH.
Family admission and donation
is $3.00, which includes flea
market and dealer-area spaces.
Feat ures will inc lude major
prizes as well as ladies' and
hourly door prizes, a picnic area,
concession stands, and ample
free parking. Talk-in on .04/.64.
For further information, contact
Oon Rodgers WA8SXJ, 161 S.
Hawkins Avenue, Akron OH
44313.

WILLOW SPRINGS IL
JUN 14

The Six Meter Club of Cttlca
eo. tnc.• will sponsor the 24th an
nual ABC Hamfest on Sunday.
June 14, 1981. at Santa Fe Park,
southwest of Chicago, 91 st and
Wolfe Road, Willow Springs IL
Advance registration Is $1 .50;
the cost is $2.00 at the gate.
There will be picnic grounds, re
freshments, and parking avail
able. Featured will be a large
sweepers' row , displays In the
pavillion,and AFMARS meeting,
and prizes of a color TV and an
le2A or Bearcat 210. Talk-in on
146.52 or W R9A BC .37/. 97
(Pl2A). For more Information
and advance t icket s, contact
Val Hellwig K9ZWV, 3420 South
60th Court, Cicero IL60650.

GRANITE CITY IL
JUN 14

The Egyptian Radio Club win
ho ld their annual hamfest on
Sunday, June 14, 1981 , at their
clubhouse In Granite City II. The
events beg in at 8:00 am and in
clude main prizes (your choice

of a TR&aO Level III, Kenwood
T5-1305, or Panasonlc PV·l200
video tape recorder). many other
prizes, f ree coffee and dough
nuts, f lea market, bingo, and
children's activities. Admission
Is $1 .00 advance and $2.00 at the
door. Talk-In on 146.161.16, .52,
and 3993. For tickets or info,
write Bess J. Nelson K~PG, 4
Covey Court, Florissant MO
63031, and Include an SASE.

MONROE MI
JUN 14

The annual Monroe County
Radio Communications Ham
fest will be held on June 14,
1981, from 8:00 am to 3:00 pm at
the Monroe Community College
on Ralslnville Road, Monroe MI.
TIckets are $2.00 at the gate,
$1.50 in advance, and XYls and
children will be admitted free.
There will be free parkin g, con
tests, an auction, displays, and
plenty of table space. Tatk-tn on
146.1 3/.13 and .52. For more in
formation, contact Fred Lux
WD8ITZ, PO Box 982, Monroe MI
48161 , or ca ll (313r243- 1088.

ALLENWOOD PA
JUN 14

The 10th annual Milton Arna
teur Radio Club Hamfest will be
held on June 14, 1981 , rain or
shine, at the Allenwood Fire
men's Fairgrounds, located on
US Rou te 15, 4 miles north of
1-80, Allenwood PA. Hours are
from 8:00 am to 5:00 pm. Reg is·
tretton for sellers is $2.50 In ad·
vance or $3.00 at t he gate. XYLs
and children will be admitted
free. Featured will be a flea
market, an auction, contests,
cash door prizes, a free portable
and mobile FM clinic, and super
vised children's activit ies. An In
door area wil l be ava ilab le for
food and beverages. Ta lk-in on
.37/.97 and .52 simplex. For fur
ther details, write Harold C. Den
nin AC3Q, cio Milton Amateur
Radio Club, PO Box 235, Milton
PA 17847, or phone (717}-5J8.
5455.

OXFORD ME
JUN 20

The Yankee Radio Club will
ho ld its Yankee Hamtest '8 1 on
Saturday, June 20, 1981, at the
Oxford County Fa irgrounds, ex
ford ME. Features will Include
computer displays, ta lks on
selected subjects, a ladles' pro
gram, a youth program, swap
tables, a flea market, manufac
tu rers' booths, a CW con test,
many prizes, and a buffet d inner



In the even ing. Regi stration at
th e door will be $6.00 for dinner
and prizes ($7.00 for early regis
tration). Admission at the gate is
$2.50 and Includes pr izes.
Camper hookups will be avail
able for Friday and Saturday
nights at $2.00 per night. Talk·in
on 146.28/.88 and 146.52 by
W1BYK. For more informat ion
and registration, send an SASE
to Edward M . F ah e y. Jr.,
W10KS, 19 Farwel l St reet ,
Lew iston ME 04240.

DUNELLEN NJ
JUN 20

The Raritan Valley Radio Club
(W20W) will hold its 10th annual
hamfest and flea market on
Saturday, June 20, 1981, from
8:30 am to 4:00 pm, ra in or shine,
at Columbia Park, Dunellen NJ.
There will be door prizes and a
snack bar. Admission is $3.00
for sellers and $2.00 for lookers.
Talk-in on 146.6251.025 (W2QW)
and 146.52. For further informa
t ion , call KB2EF (201)-369-7038,
9:00 ern to 4:00 pm.

SIDNEY MT
JUN 20-21

The Sidney, Montana, ARC
will hold the 26th annual East
ern Montana Hamfest on June
2O-21, 1981,atthe RichardCoun·
ty Fairgrounds in Sidney MT. Ac·
t ivities include overnight park.
ing, flea market, used gear auc
tion, prizes , and contests for all.
A potluck lunch will be held on
Sunday. Talk·in .52 and 7240
kHz . Contact Ron Martini
N7BMR, Bo x 449, Sidney MT
59270.

TORRINGTON CT
JUN 20-21

The C.O. Rad io Club will hold
a two-day ham-radio flea market
on June 20-21 , 1981 , at the Tor
rington Drop-In Center, East
A lbert Street, Torrington CT,
from 9:00 am to 5:00 pm. There
will be indoor tables for sellers,
an outdoor tailgater area, bake
sale items, refreshment s, prizes,
raffles, and plenty of free park
Ing. The entrance fee of $2.00 in
cl udes one chance fo r a door
prize. There wi ll be two separate
raffles; the winner need not be
present for either raffle prize.
One raffle prize will be a per
table black and white TV set and
the other raff le prize will be an
lcom 1G-2AT synthesized z-me
ter hand-held. Raffle tickets for
eit her prize are $1 .00 each or a
book of 12 fo r $10.00. Table

space will cost $5.00 per table,
or $3.00 per half-table; tailgate
space will cost $2 per space.
Talk-in on 146.251.85, 147.84/.24,
and 146.52. For table or tailgate
reservat ions, raffle tickets, or
more informat ion, contact Gil
Donovan WB1DVO, 50 Wood
Street , Torrington CT 06790;
Dave Johnstone W B1 COB, 19
Margerie Street, Torrington CT
06790; or The C.O. Radio Club,
PO Bo x 692, Torri ngton CT
06790.

CROWN POINT IN
JUN 21

The Lake County Amateur
Rad io Club will hold its ninth an
nual hamfest on June 21,1981 ,
at t he Lake County Fai rgrounds,
Crown Point IN. The gate will
open at 8:00 am, and all tickets
are $2.00. Talk-in on 147.641.24
and 146.52. For further tn torma
trcn. contact " Mike" Evanson
KA9COM, 8037 Monaldi Drive,
Munster IN 46321.

LANCASTER OH
JUN 21

The Lancast er and Fairfield
County ARC 1981 Family Ham
fest will be held on June 21,
1981, from 9:00 am to 5:00 pm at
The P&R Party Barn, 4 miles
west of Lancaster OH, off Rte.
188. Advance t ickets are $2.00
and tickets at the gate are $3.00.
Flea market tables are $2.00 and
out-of-the-auto seiling Is $1.00.
Features will include prizes, an
RIC model a ircraft demonstra
tion, and many outdoor actfvt
t ies for everyone. Refreshments
and overnight camping will be
ava ilable. Talk-in on 147.631.03
or .52. For more informat ion or
tickets , wri te C. Ted Riley
WB8VOA, PO Box 3, Lancaster
OH 43130, or phone (614)-653
8222.

TERRE HAUTE IN
JUN 21

The 35th annual WVARA
Hamtest will be held on June 21 ,
1981, at the Vigo County Fair
grounds, one mile south of 1·70
on US 41 , Terre Haute IN . Over
night camping will be available.
There will be a free outdoor flea
market, a covered f lea market at
$2.00 for a 12' x 12' space (wi th
some tables and ac available).
Other features inc lude XY L
bingo, refreShments, valuable
prizes, and a giant shopping
mall nearby . Advance sa le
ticket s are $2.00 or 3 for $5.00.

Tickets at the gate are $3.00,
with children under 12 admilled
free. Talk-in on .251.85 and .52.
For m ore information and
tickets , send an SASE t o
WVARA Hamfest , PO Box 81 ,
Terre Haute IN 47808.

FREDERICK MD
JUN 21

The 4th annual Frederic k
Hamfest w ill be held on Su nday,
June 21, 1981, from 8:00 am to
4:00 pm at the Frederick Fair
grounds, Frederick MD. Admis
sion is $3.00; $2.00 extra for tail
gating. YLs and ch ildren will be
admitted f ree. Features include
prizes, demonstrations, exhib
it s, Ilea-market tables, tailgat
ing, and an FM clinic. Food and
drink services and free parking
will be provided. Talk-in on
146.52. For add itional informa
t ion, contact Rick N3RO or Peg
N3AIJ, Hamfest Directors, 9425
Glade Avenue, Walkersville MD
21793, or phone (301)-898-3233.

MAPLE RIDGE BC CAN
JUL 4-5

The Maple Ridge ARC will
hold its Hamfest '81 on July 4·5,
1981 , at the Maple Ridge Fair
grounds, located 30 miles east
of Vancouver, Maple Ridge BC.
Registration for hams is $4.50, a
program with a ticket for a draw
Ing Is 52.50, and the dinner and
dance is $10.00. Registration lor
non-hams over 12 years o ld is
$2.00; non-hams under 12 will be
ad mitted free. There will be food
and camper space (w it hou t
hookups) avai lable. Features
will incl ude prizes, a swap and
shop, a bunny hunt , a lad ies'
program, and much more. Talk·
in on 146.34/.94 and 146.19/.79.
For more information and ad
vanced reg i st rat ion, con tac t
Bob Haughton VE7BZH, Box
292, Maple Ridge BC V2X 7G2.

OAK CREEK WI
JUL 11

The South Milwaukee Ama
teur Radio Club, Inc., will hold
its annual swaplest on Satu r
day, July 11, 1981, at the Ameri
can Legion Post '434, 9327
South Shepard Avenue, Oak
Creek WI. Admission is $2.00
and includes a happy hour with
free beverages. Prizes Inc lude a
$100 first prize and a $50 second
prize . Act ivities will begin at 7:30
am and continue until 5:00 pm.
Parking, a picnic area. hot and
cold sandwiches, as well as liq
uid refreshments, w ill be ava!t
able on th e grounds. Overnight

camping is also available. Talk·
In on 146.94. More details, tn
eluding a map, may be obtained
from The South Milwaukee Ama
teur Radio Club, PO Box 102,
South Milwaukee WI 53172.

PITTSFIELD MA
JUL 11-12

The Northern gerkentre Ama
teu r Radio Club will hold its an
nual hamfest on Saturday and
Sunday, July 11-12, 1981, at t he
Cu m mi ng to n Fairgro u nd s ,
Cummington MA (oil Rte. 9).
General admission is $3.00 in
advance, and $4.00 at the gate.
Fam ily admission is $5.00 In ad
vance and $6.00 at the gate.
Dealers are welcome. Talk-inon
146 .3 11.9 1. For further rntcrme
tron, contact Herb Blake, PO
Bo x 567, North Adam s MA
01247.

MOUNT SINAI LI NY
JUL 12

Radio Central ARC will hold
its 3rd annual narntest on Sun
day, July 12, 1981, f rom 9:00 am
to 4:00 pm on the grounds o f
Mount Sina l Elementary School,
Rte. 25A, Mount Sinai LI NY. Ad
mission for buyers is $1.50;
XYLs and harmonics will be ad
mitted free. Sellers' spaces are
$3.00. There will be door prizes,
a grand prize drawing at 3:00
pm, a contest, and refresh
ments . Talk -in o n 145.15
(WA2UEC) and 146.52. For more
In format ion , c on tac t Lew
Frankli n at (516)-265·5614.

INDIANAPOLIS IN
JUL12

The Ind ianapol is Am ateu r
Radio State Convention and
Hamfest will be held on Sunday,
July 12, 1981, at the Marion
County Fairgrounds. For further
information, write Indianapolis
Amateur Rad io Assoc iation,
Bo x 11086, Ind ianapolis IN
46201 .

CHARLESTON SC
JUL 18-19

The Charleston Amateur Ra
dio Society, tnc., will hold its
eighth annual Charleston Ham
fest on July 16-1 9, 1981 , at the
Omar Shrine Temple, 44E Bat
te ry Street, Charleston SC.
There will be overnight security
guards and ref reshments avail
able. For more information, con
tact the Charleston Hamlest
Committee, PO Box 30643,
Charleston SC 29407, or phone
(803)-747-2324/496-3660.
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Robert 8. Grove WII4PYQ
Rf. 1. Box 156
Brasstown N( 28902

A Timely New Product
- the MFJ-102 digital dock

W hile inexpe nsive d igi
tal clocks a re plen ti

ful on the marketplace, the
new MFJ-102 is a step
above the average.

Fea turing a low-profile
aluminum-accented black
cabinet, the clock funct ions
a round a bri lliant fluores
cent d isplay. The SIB-inch
characte rs are clearly vlsi
ble across the la rgest room,

even In b right a mbient
light.

For the ham shack, a sim
ple switch setting selects
the 24-hour mode . Hours
and minutes are always d is
played; seconds may be
ca lled up by pressing the
top ba r.

The 102 also may be
switched to display 12-hour
time, complete with an

The MFJ-102 digital clock.

AM/PM il luminated indica
tor, for local nets and rou 
tine domestic use .

The clock also has an in
terna l a la rm complete with
snooze button . The a larm
doubles as a handy 9-min
ute 10 timer-great for
those who conven ient ly
forget those legal lOs!

Time sy n c hro n iza t io n
with WWV is a snap. Fast

and slow set buttons a llow
easy reset, and to prevent
accidental bumping of the
rese t buttons, a lock switch
is prov ided.

Power interruption is al
ways a problem for accu
ra te-t ime buffs, but the
MFJ-102 first-dig it display
segments will blink repeat
edly until rese t following a
power-line inte rru ption.

Althoug h the clock
co mes se t for American 120
V ac. 6O-Hz line power, for
e ign 50-Hz operation is pos
sible by merely shorting a
pai r of circuit pads on the
PC board . 22G- and 240-volt
operation may be accom
modated with the use of an
exte rnal voltage-dropping
tra nsformer.

We found the MFJ·102 to
be flexible, reliable, and
easy to read . At $32.95, it
represents a good va lue fo r
the ham shack. For further
information, contact MFJ
Enterprises, fne., PO Box
494, Mississippi State MS
39762; (601}323-5869. Read
er Service number 476.•

HAM HELP
I need a MITS manual on

Alta ir 8800 BASIC which 1 can
purchase or copy and return.

Carl S. Peterson N6CSI
219 E. Ashland Aye.

VIS8 l1a CA 93277

I am writing an expanded his
tory of Wake Island and would
like to hear from anyone who
has operated from Wake/Pealel
Wilkes Islands as a ham, com
mercial, or military radio op.

I am interested in obtaining a
scnemauc or any other informa
t ion on an old TV Analyzer
Scope, model #1076, manufac
tured by B & K Mfg. Company,
Chicago IL Thanks.

A.. B. Wells WA5COH
PO Box 50

Tunica LA 70782
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I am looking for an FV·401 ex
terna l vfo and/or matching
speaker to buy at a reasonable
price. Also, does anyone know
anything about PI2MN or 5N201
HB9BVl?

Todd D. Greenleaf KA1CFQ
108 Edward Ave.

Pittslleld MA 01201

Need wiring diagram package
No. WOP.o203 for a 32ASR with
Centralized Selective Calling
System and SA150 Accessory/
Interface Unit. Will pay copy
costs and/or mail ing .

Terry Simonds W84FXDIl
PO Box 1558

Edgartown MA 02539

I am also Interested in con
verting/repackaging a Gonset
e-meter Communicator for ON/
FMISSB, as well as borrowing
the manual/schematics for the
rig (I will pay postage).

Frank P, Nollette, SMSGT, USAF
KAIAOJIKH6

7702C Klkanalloop
Hickam AFB HI 96818
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65 East Palatine Rd., Sui te 105,
Prospect Heights, IL 60070r .,
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Arise and subscribe to 80 MICROCOMPUTING, the
newest and fastest growing microcom puter 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
li stings. Find out what all the fu ss is about.

Model 173B Station Clock
• 24 hour military time for proper logging

• quartz crystal accuracy

• large, easy to read LCD display

• push button back lighting for night operation

• one year operation from single penlight cell;
no inconvenient and unsightly line cord

• no resetting aUer power failure

• attractive aircraft instrument styling

• front mounted controls with hold switch that
permits precise setting to time standard

c. New SlJbKription
L Paymen' e IKlosed , _

L:; VISA C' MC

Ple~ "" ~1I0.... 6 10 8 .... ee k. lor de livery

[-~f) ." 1 Canadi~n , I yr. onlyl' 20in U.S . FundsO( mlcrocomputlng Foreign: I y•• onlylS28 in U.S. Funds

• P.O.B. 98 1 • Farmingdale N ,Y , 11 73 7

0 12 issues for .25.00

o 2 4 issu~s lor . 38.00

0 3 6 issues 10•• 5 3 .00

o Payment enclosed

o Bill me later

o Bill m e

Subscription Departm ent
P.O. Box 931

Farmingda le NY 11737

o AE

o Ren~wal

prin t NE W address here:

,., . " , e n l .ur~,,~ showed thaI 20% of tI,,, 1) subscribe.. a lso read
Kilo baud I'IICROCOMPUT INGma9azi n ~ .. . and ~njoy it. This is th~ but .... ay
to I~arn a nd k ~~p up .... ilh th~ .ap id ly d~~~'oplng ....orld 01 mic,ocomput~•• •
Th~f~'. no thing 10 be a f.ald of, yo u ju.t ha~~ to .ud a n in t~res l in g

maga l ;n~ and you'lIl~am . Try a subscri ption to Kilo l><>ud I'IICRCOI'IPUTING
a nd .~~ for you..~l f .

o New subscription
o P a y ment e nclosed $-....,,,,..-,,,,,,,,,,
o VISA 0 Me

If you have no lubel handy, print OLD address here.

19magazine

o Address change only
o Extend subscript ion
o Enter new subscript ion
o 1 y ear $2 5 .00

Card# 'n terbank# _

Signature Exp. da te _

Name

Address
City State __Zip

MICROCOMPUTING. POS 997 . Farmingdale NY 11737

MOVING?

- lor even fa ster o rdering service call /all f ree (800) 258·5413

Canadian: S27, on~ yea. only . U.S . lu nd • . Oth~. lo.~i9n:

$]5. one yea. onl y, U.S. lunds. Pie"." ,, 110"" 6 -8 ....~eks for 3 1 6 86
d"liv~.y.

Let us know 8 weeks in advance so th at you won',
miss a single issu e of 73 Ma gazine.
Atta ch o ld label where indicated and print new ad
dress in space provided . Also include your mailing
label whenever yo u writ e co nce rning your subscrip
tion. It hel ps us se rve yo u promptly . Write to:

I
I
I
I
I
I c;:I ~ Name C, II _

I ~ Address _

-I ~ City Sta te Zip, _

I -e

II Name Call _

I Address _

I City Sta te Zip -.J
\ ~l B55'---------------
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ATTENTION MOBILE HAMS
Vehic les- Alrc raIt - Mar ine

IS METER MOBILE TRANSCEIVER
CWUUSB
NCG USB

WORK THE V.H.F. BANDS
A dd a nansvener or «m~erter 10 your existing 10m, 6m or 2m equipmems.
Choose from the Iarsnl ...-Jection of module's a\'ailable fOT DX, OSCA R.
O lE. ATV.

TRANSVERTERS

M\tT 432-28 (5) $3]9.95
M\ tT 439-ATV $369.95
MMT 1296-1 44 S425.95

70/ M BM 48

Prevent OSCAR 8 Mode J dcsense
Use MM F200-7 $42.95
Stop receiver I MD birdies
Use PSF432 $59.95

ANTENNAS
420-450 M Hz j -beams
48 el. 15.7 dBd $75.75
88 et. 18.5 dBd-Ask
1250- 1300 MHz loop yagi I 2%-L Y $49.75

Send 36¢ stamp; for full details o f all our VHF/UHF items.
r~e-seleoorfilmters Teoransverters a V~.

LUW-pass uters nverters I~ -

Varaetor triplers . Anlennas .
Pre-amplifiers Crystals

Spectrum International , Inc•
.... U 6 Post orrtce Box 1084S

Concord. MlUS. 01742 USA

COSVERTERS
0I00se from many moods 10 suit your needs.
Examples: MMC 4]2·28, MMC 426/439-ATV

MMK 1296-144, MMC I280-ATV
wri te for details a nd available options.

IOn LTERS

... 318RII I~

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BLANKEA-RF GAIN-CW SWITCH 
SQUELCH-MIG GAIN -DIGITAL FREQUENCY
DISPLAY- Hl/lO POWER SWITCH-13.8 VDC SA
POSITIVE OR NEGATIVE GROUND. 9.5" x 8.5" x 2.5"

AVAILABLE SOON: to-meter AMIFMISSB.

DEALER INQUIRY INVITED.

1275 N. GROVE ST.
AN AHEIM, CALIF. 92806 (714) 630-4541

\jI BUILD THIS SSB TRANSCEIVER FROM OUR MODULES
r-,

~,t ~ ~ C7~ ~ ~V "La_.
VT

OSC--4 oac_, • NOT SUPPLIID•
V V 0.../:\ Q~ ~-@:]MBA·' ~~MOy<, Mlltl

HOBBY KITS@
EXPERIMENT - LEARN ELECTRONICS; BUILD AND DESIGN YOUR OWN AM, FM, CW,
OR SSB RECEIVERS, TRANSMITTERS AND ETC. WITH OUR MINI-LINEAR CIRCUIT KITS

, All kits Come Complete With Etched and Drilled Circuit Boards and All Parts Needed To Function As Described

AFA- l AUDIO AM P. l ":J80 I -:l "'_ ~ - '600<" 0uIpuI $4.95 MBA-l FREQ. MULT. ,..-OUlp.O tvW-toU.---"....To2Sl -.z $5 .95
A FP-1 AUDIOPREAMP. o.-<_~- f"'-"_ E>::: $3 .95 OSC- 1 CRYSTALOSC. 'OOou<.Z _ :lO..,q_T_ $3.95
BMD-1 BAL. MIX . l" '~ !l6 ",,__ s e _l_Clo.IIPIIl $9 .95 OSC-2 CRYSTAL asc. 0. " .;,000 " HZT_ 0uIpuI $4 .95
DET- 1 A M DET. ...... E""'""l»0.- ...", AGe 0uIpuI . $3 .95 OSC·3 VA RIABLE FRED esc V.Kbl_'~ $5 .95

DET· 2 FM DET. l .. 3Oli6 f " o.-l~~ I';Hl ...- . -" " HZ) $7 .95 OSC-4 VARIA BLE FRFY asc v.Kb1_~· llYtl.Z ..... $5 .95

DET-3 SSB DET.I" '~* SS8o.- (_OSC- l ...- 0sc-,0J $9 .95 PSV- , POWER SUPPLY I .. m __T,. ·.3_ ...... $7.95
IFA-1 IF AMP. CA302B 3OOHa-.~AGC('SS KHl ...- 9- 11 "HZ) $6.95 PLL· 2 TONE DETECTOR L" "'7PU t ...... DMeeto< . .......•.. $5 .95
FLS. 9 SSB FILTEA 9"Hln I KHZB'N _ USBJlAL "" O$C-1 _. $4 9.95 AF/MIX-1 RF-AMP/MIXER CA 3028 - T..- llf ......P_ I.loo..tQ ,$7.95

IFA-2 IF AMP. CA J02& 30 OHa- l -I00 "HZOpl>onaIM>C .......... ,.., $6.95 RF/MIX-2 RF-AMP/MIXER 3N0'lM 1...., Ilf ......_' - 2Sl l,lHZ ..... $7.95
MANY OTHER MODULES AVAILABLE

SEND $2,00 FOR FUll CATALOG TERMS: CASH WITH ORDER COl,lPl£TESET OF IoOOOULE8 TOBUILD A
WITH CIRCUITOIAGRAMS AND OR 25% DEPOSIT FOR C.O.D. l ·WA" SSBICWUOHO-BA~O T IlA~SCE IVEIl

TYPICAL RECEIVER AND
l ESS CASE. CQPffAOl,.S, J>wl'l SUPPlY

..- 4 19 ELECTRONICS SPECIALTIES SALES CO• (1 2 VOCI. SI'II. AND.. IKE
TRANSMlnEA HOOK-UPS

$149.95 (Spectty Batldl
P. O. BOX 2122 • MIAMI, FLORIDA 331$2 • PHONE 305-751-231.
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...... ' /

AND NOW. llI bulltl" -

_ AM: ' ,.. -. O,~ UY

• S_ crisp 10010
• n ..._ OUlpul 'ZN

PlUS opt""'l -

• P_ I mplltlln CpiCIl yGUI ...... )

• Sub-_lt>ItI lOne

• Conm>I .we 1' •• '

MARK 3CR REPEATER
......220 S16ol5.

MAR K Joe CONTROLLER $1015

A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

call or wrtte tor ..,.lbdonl
MICRO CONTROL SPECIALITIES (117) 37203442

23 En hrtl. o,o......et. .... 01134

ALL the ............._ ...k:h .....u
MoI"'3C__'-~In_t..
ConIl'Ol -

• Aut_tdI
• A, . _ P111c1\

• Autoel,,1
• 40 F",OCllo...

• 13 Mclne " lin gee
• Cullom ..., ..-gee
•~ _ dooa>Cllr'I9
' ~f"" _ .bul

* YOU ASKED FOR IT *

PRE ....MP . SUPER VUHl R. AND
BOO MHZ TRANSM ITTER

2300

e.o. lOX 3 39 ARLINGtON. TEX. 16010
817 ·265·039 1

"1""\ , COO-MO. II I\NK CARD. CHECK

1tO\.I1\, II )0"101- . 30PMC S T M _ f

CONVERTlR KI T. 3 8 .50
COMl'I.lll WIT H rc IlOAIID. r"RT~

AND 10 r AG( 8ROCHURl

COMPLETE BOARD. _. _ . . . . . . .. . . . . . . ..... . • . 65.00
",SSl MBlW AND TES TED

POWER SUPPl y . . . . . . . . ., . , " 19 .50
CIGAR AN T. , . , 30 .00

B lUMlN l s , PHYSICAl LY STRONGER

THAN LOCW YAGL EQUAL IN GA IN

BASSETT HELIUM t1?A BASSETT HELIUM
TRAP ANTENNAS '-V MOBILE ANTENNAS

The result of nearly two years Of continuous develop ment and nearly fi fty years of amateur
and commercial antenna design and manufactu re Bassett helium fi ll ed antennas are for the
amateur who demands the very best in American mere automatic bandchange systems and
mobile anten nas fhat are compatible with alt transceivers including the new "no tune'untts.
TriIQ syslerm are fund amental dipoles on each ba rn:! and do nol require antenna tuners.

NEW!

He;wy duty inductors with
transparent tube coeers.

VAC-4OI1~- - $69 . 50
VAC -2QI40- -Wl.50
VAC-15/20- -S69. SO

• Helium fill ed trees i ~rv ious to all weather
• Maintains precise resonance and efficiency
• Systems easily handle leqal amateur power
• Multiband amateur and MARS with one coax
• Fully co~at ible wi th"no tunevtrenscetvets
• Short enoUllh to lit on a small ~'by 100' lot
• Ruqged whi te tr~s only I"diameter, 5" 1009
• Uses )OU r RG-8 or RG-58 coaxin any lenqlh
• center'tseretcr eq uipped to accept a Pl-259
• Solid CtvPerweld,stainless, nylon end lines

MULT tBAND BROADSI DE DtPOlfS

VAC-2OI40175--$S9. SO VA.C-IOI I512D140-----$ll9. SO
VAC-15/ZOJ40- -$S9. 50 VAC-15/2014OI75· · · --$ll9. 50
VAC-IOI I5/20-·$S9.50 VA.C -10l1512014OI75· · $149. 50

• Hel iumlill ed for a li fetime 01 high efficiency
• Co~l elel y ad justable to precise resonance
• Power handli ng capabil ity 10 7~ watts PEP
• Beautilul wh ite 32" Fiberglass lower section
• Stainless 38" 11-7 tapered top whip section
• Very low weighl VAC·20 weighS6. 5 ounces
• Low wind drag. t'llids verucarat high speed
• All chrome plated polished brass hardware
• M:xlels lor all bands with a 2 meter collinear
• Mates with any standard 318-24 mobil nnunt

SINGLE -BAND MOB ILES

VAC -2 col linear lor 2 meter mobi le - -$39. 50
VAC-6, VAC-IO, VAC -15, VAC -20 ---$39. 50
VAC -40---$44. SO VAC-75 -- -$ 49. 50

NEW! VAC - IOTr II8m124m -----$89.50
For the 3 new amateur banns

..... 440

Postpaid to 48 States. Florida residents add 4~ Fla. sales tax.
Prices and specs subject to change without notice or obligation.
Special systems available tor any use. Write for price quotes.

• I
I8ANMAMERICAR D. 1 REX BASSETT ELECTRONICS, INC.

1633 N.£. 14th AVENUE, FORT lAUDERDA L.£ , FLORI DA 33305 TEL: 305 -561-1400
I
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18 BOdf o rd Row
Depl P,R
Londo n. WC1 R 4EJ
England

Startlrl'iJ oul'?
0001 . __ _-- --- _-= ,

JuI~ 73
2509 n.Compbell RoM.
TUUM, Arizono 85719

Don't UN all ,our ';Ie.r?..,,---,_...--",
_cooro ........ clo ..........-

JO() No.th zeee Road
OOP" P.R
Ann Arbor. '-1 148 106
U,S A,

this ~Iication
is available in
microform

University Microfi lms International

' odlc
Equlpmenl
Btoket'OQE'

------- - - - -

_ L.. _ I"."

UPll-.din'i) ,_ l tatlon?----_.....-
_.~

Lookl"ll !of vear1

~... ._---!:"'---: ,--~ ....-_ ....-_....--_...-
-_...._",

At last '! _ • salely tlell designed 10 meet
the salely~ 01 tllCliO amaleu~ . rad io
stations, TV slat ions, boa' IM'nets. painters.
constructioo work81's. maint_roce people
- anyone with the need 10 climb - now at
an .Uordable Pf~_

Our "ONVSilhtly Bel\" II lilted with Iwo drop
forged steel " 0" rings, oerocee Is spliced a
3 too t length 01 'I, ' diameter nylon rope ti t·
led with a drop forged 8Ieel snap hook . The
J ' w idll nylon body com'orl pad ISsecured to
1'.(, · w ide, 95ClO lb. lesl nylon webbing,
which is resin or I.te~ t.eated tor abrasion
rearstence. Thot " Il l• • dju.labla up 10 . 1H
~ . w. lsl.
Only S39.95 plu s $3.00 lor poII."".nd llton
dllng. NJ r..ldent. add 5% ..,.. I.,,;,

UPI ConuT1unlcatlan Byeteme. Inc.
Mail To: P.O. Box 902 • Saddle Brook, N.J. 07662
N.J. (201 ) 279-7528 • (800) 526-5277
(Office) 481 Getty Ave. • Paterson, N.J. 07503
Cable: Unlpage Telex: 642597

HEREATLAST! THEALL NEW

AZDEN PCS·3000
2 METER TRANSCEIVER

AND PC5-300 2 METER HT
We'll Beal Any Price in This Issue

LCC engineering'
116 Country Finns Rd., Box 140, Martton NJ 08053

609-983-8844 DAILY 6 PM·MIDNIGHT

lOONY SAFETY BELT"
A "must" for Safety!

'73 '8({tS~

NOW AVAILABLE
ONV TOOL POU CH

DESIGNED FOR ONV SAFETY BELT
$9.95 EACH

S,upomv & "'.nO"~g P'opo,o

OSHA AW owed

1981 FAR EAST ELECTRONICS TOUR
The EIecI' OO w.. TOi./Illor M.,qj lng, PuretIasIng. EngiI..-tng, M_IKlurlng," Produo;1 Oe'l ltlpmel 'lM~"" Execvt.... 10 '-
-.wlttl ForeIgrI Dlatttbutor&. AIipe. Suppl......~ ...:t to 0.,1100~ Bu...--a ContKlI Tllrough InclMclual and GIQUP .--~

Oato: October 7-21,1981...
October 8-23, 1981

Japan EJectronlca Show In Oe.ke
Korea Electronics Show In seoul

HIGHUGHTS
Telwan Electronlca Show In Taipei

Hong Kong Conium... Electronics Show

* Arf.npernenillor Group .ncl lndlYldU&l 8 1,111.-. MeIllngl * O.lIy Progl.m 101 Plrllc lpanl. Inl......lll(l ln Import ing * D.lly Prog.amlol P.r1k:lpanl. Inll....led In Elportlng
* 8ullne" 8""llngl by Local ~"""I" Chambotrl 01 Com...........nd U,S, Emba"y CommBfcl.1 OIllC6r'l * FIN TIme lo r InclMd",,1 Appolnlrnttnl. * FI"'I CI... Hollt

Accommod.Uon. * o.Uy Show T.,,",port.Uon

PRICE
FfQtllW_eo.. 1 $2,2lIIll
FfQtllEnt CoPt utl6&
PrIceo Includn: alrt.... hotltll (double occupancy'\. land
l'aNPO'Ia llon. _ 11y AI'l'I«Ic:an btHlttlil. dinners. Coc!<l,ll.
.. CIty lourI ln ucn counlry•. t. and more!

For mOIl Itt'ormIlIOfl.tId broch",.. call 01 "' rill ro'
EII" n Haat hflr
ComrnltC. Tou.. Inl.mllionl' ...332
870 M. fI<eI SUM!, Suitt 1Q
San F",nc llOO. CA 1lI1C12
(. lS)0'33:3012 or <tJ,3.,)oJ08
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HAM HELP
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\100 .00

....\.00

16\ .00

6 ....,00
11 \ ,00

9' ,00
II~,OO

9\ ,00
,n.oo

U I \ ,oo

Slep Electronics comia';"
P. o.BOX 100, HWY 441, DEPT. 73
OTTO, NORTH CAROUNA 28763

TEST EQUIPMENT
RECONDITIONED AND LAB CALIBRATED

N' -.: ~K.N"" "'N(~A roe '" "'HI IHRu . fIO _ 1 ...", C'" OR NJ(!oj

""J(>J("'IO"'. C....l8llA no " IH."""'" roe . ....lllRlO OU lrul AN 1 ~C1UINI

("eu...u..IOlt
II' e, . """".... U ....Alc-! . _ JW<l '''u 1 '00 MHZ C....... ,lO ..><O
MIl. ltaU> OUTT'UT "",[CI Ic-! ..-:JlAl. c-! ""CJII:MA\1 "'::-K

"' -... """'.... cn.uAlc-! 100 IU1l I..U ..~ ""'l C nc .."oI>
Mll.IlRlOO.I1rul .....C'" GIlt'"' ~. ",1C.k'\O(M ""01> u. HI IN
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Electronic
Dist ributors

H. F. Schnur
115 Intercept Ave.

North Char1eston SC 29405

I am sti li searching for a Col
lins 3251 transmitter in any con
dit ion that Is not being used and
is cheap. Please state condition
and price.

inc ludes an SASE with informa
tion on Ihese makes.

Geoff For3 WB6NVH
PO Box 2948

Carmel CA 93921

I need any information, in
cluding the schematic, on "Com
munications Receiver Made for
Department of Commerce, Civil
Aeronautics Administrat ion,
Type RCP, Made by National
Co., Malden, Mass. Modified by
Schuttlg and Co., Washington,
DC. Dated 1Q-3Q.45."

Bob Hughes KX4A
PO Box 29044

Richmond VA 23233

I want a ci rcuit and construc
tion art icle tor a 4·250A in
grounded-grld for HF. I will pay
for copying and postage, or I will
copy and rei urn. Thank you.

Gary Kriss VE7CGK
2On 6 114th Ave.

Maple Ridge B.C.
Canada V2X 1K1

I have an electronic voltmeter
model 302C made by Ballant ine
Laboratories. I would like a
schematic or service manual or
any informat ion on this.

J. Humphrey KB3T
618 Mag•• Ave.

Patton PA 16668

I am looking lor instruct ion
books lor a KAAR Mfg. Co. TR
505N UHF FM base station and
a NAVY RBM·4 serie s HF receiv
er. I al so have avaUable a fa ir ly
comprehensive library of GE,
Molorola, and RCA FM manuals
and will t ry 10 help anyone who

CALL
TOLL
FREE 800-545-7814

CALL
NOW

last del ivery,
TOll FREE

IeOM
IN STOCK · CAll FOR YOUR PRICE

TOll FREE !! !
lowest prices .
most items, &

We have the
tree shipping
Orderline.

•

Contest Kayer

llrings you the
Breakthroughl

All AEA in stock lor quick delivery
Call lor quote on Morsematic . Contest
Keyer, Keyers & Trainers. Special Pack
age Deals availab le with Bencher Paddles

CALL NOW ! !! TOll FREE!!!

,

Al so Stocking: AZOEN·ICOM-BENCHER·HYGAIN·KANTRONICS-LARSEN-MIRAGE-AVANTI
KENWOOO· SANTEC- MFJ·CUSHC RAFT-TENTEC-ASTRON

P V. II A R d' It I OPEN 10·5 M-F &eeos a ,eg mafeut a 10 ,)upp g MC & ~?s1 ~~Icom.
112 W. Firs l SI ., Roswell , NM 88201 • (505) 623-7388 in New Mexico. Evenings, & Sundays
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OSCAR ORBITS
Courter, .1 AMSAT

The OSCAR satell ites are sublecttc atmospheric drag, of course,
and the present period of intense solar activity has accentuated the
problem. During this per iod, our sun has been expelli ng huge
numbers of charged partic les, some of which find their way into the
Earth's upper atmosphere, increasi ng the density (and thu s the
drag) there. It is through this region thai the OSCARs must pass.
OSCAR 8, in a lower orbil l han OSCAR 7, is the more seriously at 
fected o f the two.

lf the drag factor is not considered when OSCAR catcutancns are
performed, long-range orbi tal projections wilt be in error. For exam
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature 01orbital mechan ics is
such that extra drag on a satellite causes it to move into a lower or
bit, resulting in a shorter orbital period. Thus, the satellite arrives
above a given Earthbound location earlier than predicted.

Using data supplied to us by Or. Thomas A. Clark W31WI 0 1 AM 
SAT, the equatorial c rossing tables shown here were generated
with the aid 0 1a TR5-80TM m icrocomputer. The tables take into ac
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data tens you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the f irst l ime
each day. To calculate successive OSCAR 7 orbits, make a li st 0 1
the first orbit number and the next twelve orbits l or that day. Li st the
time of the first orbit . Each su ccessive orbit is 115 minutes later
(two hours less five minutes). The chart gives the longitude 01 the
day's first ascending (northbound) equatorial crossing. Add 29" for
each succeeding orbit. When OSCAR Is ascending on the other side
o f the world from you , it will descend over you. To f ind the

equator ial descending longitude, subtract 166" from the ascending
long itude. To lind the time OSCAR 7 passes the North Pole, add 29
minutes to the t ime it passes the equator. You should be able to
hear OSCAR 7 when it is wi thin 45 degrees of you. The easiest way
to determine If OSCAR is above the horizon (and thus within range)
at your location is to take a globe and draw a circle with a radius of
2450 miles (4000 kilometers) from your QTH . II OSCAR passes
above that circ le, you should be able to hear it. If it passes right
overhead, you should hear it lor about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute fo r
each 200 miles that you live north of this line. If OSCAR passes 15"
east or west of you, add another minute; at 30", three minutes; at
45" , ten m inutes. Mode A: 145.85-.95 MHz uplink, 29.4·29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and in Mode 8 on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available for use.

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

To calculate successive OSCAR 8 orbits, make a list of the first
orbi t number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the t ime o f the f irst orbi t. Each su ccessive orbit is
then 103 minutes later. The chart gives the long itude o f the day's
lirst ascending equatorial c rossing. Add 26" for each succeeding
orbit. To find the t ime OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 witt cross the
imagi nary San Franc isco-to-Norfolk line about 11 minutes after
crossing the equator . Mode A: 145.85-.95 MHz uplink, 29.4·29.50
MHz downlink, beacon at 29.40 MHz. Mode J : 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneously on Tues
days and Fridays. As with OSCAR 7, Wednesdays are reserved tor
experiments.
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$OISCOUNT$

26· 106 1 4t< I $629.00
26-1 062 16K Ill 865.00
26-1063 32K III
2 Dr ive s . RS23'2 . . ... m 5_oo

DEALER A301TRS-80®
FREE
COMPUTER

CATALOG
UPON
REQUEST

26 .300 1 4t< Colo r. $353 ,00

26· 1145 RS·2 32 Boord B4 .oo
26-1140 " 0" K In terla ce , 2 ..Q.OO

26· 1160 Min i Disk . . . .. . .. . w co

26· 1172 Mode m . . . . . . 135,00
Fa,t 100 CPS Centronics 730 Printer. , 577 .00
Telll Quality Cen tronics 737 Pri nter. 737.00

1.800·841·0860 Toll Free Order Entry
MICRO MANAGEMENT SYSTEMS, INC. .. 313

OOWNTOWO'l "-AlA SHOl'1'1HG UNTU
11 5 ( SKOND AVE s w
( A IItO. GEOfIGlA 31nl

G A I EXPORT PHONE NO. 1'112)371- 7120

MODEL II

'459" DISCOUNT
Off list

b4K 1 DAIVE $3«0.00
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RAPID MOBILE CHARGER

The DEB-TED Rap id Mobile Charger 15 a
constant voltage Charger tnat will Charge
your batteries off a 12 Volt source in 4-6
MUfS. You may use the Charger at all
times. tms Includes transmit and receive
periods , It is equipped with a ciqarette
lighter plug on tne input Side and the
appropnate Charging plug on the output
Side. Modelsavailable now for tneKenwood TR2400. Yaesu 207A . Tempo
51. 52. 55 and the Wilson Mark II and IV. Otner models available also
please call or write lor into S34 95.

NEW AC VERSION NOW AVAILABLE

VEHICLE INT RUSIO N ALARM
An easy to assemble and Install kit that offers options not normally found
in other alarm systems , Hidden swrtcn mounts under the dasn . Kit has
provisions for sensors and remote control switcn. Programma ble time
delays for exit , entry and alarm period s, Basic nook-up utilizes domeIlgnl
circuit activating wnen doors are opened. Tne alarm will drivea siren Of

pul se horn at a 1HZ rate, Not prone to false alarm do to reliaule CMOS
circuitry. No externa l swncn requi red ' Complete kit with easy to follow
Instructions and diagrams 512.95
Wifed and Tested 519.95

" SEE THE WORKS"
CLOCK

OUR EASIEST CLOC K TO
ASSEMBLE'

6 Digi ts 12 or 24 HOUf Formal
Clock rests between two
pieces 01 clear pleslglas A
GREAT CO NVERSA TIONPIEC E'
Kit is ccmalete including too
quality PC board, a ll components pre-cut
and dril led plexiglas and all hardware.$29.95
Wi red and Tested S39.95

MODEL 531. CLOCK KIT 12 Of 2. hour formal 6 large " 5 D,g,t s. Kil 's
comple te "",m all pariS, pc boar(l.nd custom (les'gned cab,ne t. lspeci fy
wh 'te Of blaCkl . .. . . . $29 9!'>

~ DEBCO ElECTRONICSDE P.O. BOX 9169
~INCINNATI,OHIO 45209

Pho ne : (513) 531·4499

• Add 5 Smppmq for U.S.
& Canada

• All foreign orders add 10
• COD orders add $ 1.40

• Master Cnarge and Visa
Welcome

• Orders under 520.00 add
51.00 nandhng

• Ohio residents add 5 VI ',OTax

CALL OR WRI TEFOR CATA LOG

HAM-KEY' ~"

RADIO TELEGRAPH SENDING DEVICES

Add $ 2.00 Shipping
& Hand ling. "" OJ

Model HK·3M ~

NllW$15 9 5

• DeluKe straight key
• A nti-tip br.cket. Can't t ip • Navy type knob
• Haavy b3M. No need to anach to dl'$k • Smooth aetiOf't

Model AT-B ann-no bracke t o nly. to convert any H K·3 to H K-3 M.
$1 .50 Po stpaid

CC-3P shie lded cabl e & p lug for H K-3M $ 1.50
Add $ .SO Sh ipp ,ng & Handling .

Mode1 H K · 4 ~

NllW$37 9 5

Add 5 2 .00 Shipping
& Hand ling, ,,,•• ,

• Combination H K· l & H K·3 on same base
• S tra ight key m ay be used conventionally or liS a switch to t rigger

a memory .

CC-1I3PShielded ca ble w ith p lugs fo r H K-4 $3.50
Ad d $ 1.00 S hi ppi ng & Hand ling

MOdel~ NllW$24 9 5

Add $2 .00 S hi pping
& Hand ling. ,,,,.,

• Du al leyer squeeze paddle
• For use with aU elect ronic kever,
• H eavy base wit h non·slip rubber f..t

• Padd les reyersible f or wide o r cl ose
finger spacing

Model H K·2 . same as H K·l but less base fo r incorporation in your
own kever, $1 6 .95
Ad d S 1.OO S hip p ing & Handling

CC·1P shie lded table & p lug for H K- 1 $2.00
Add $ .SO Shipping & Handling.

Model HK·5A Electronic Keyer

Add $2.00 S hi pping
& Ha ndling. •" u ,

• Uses Curtis 8 044 keyer chip
• Iambic c ircuit for sq ueeze key ing • G rid block or direct key ing
• Self com ple t ing dots & dashes • S peed. volume, t one & weight
• Dot & dash memory con tro ls on front panel
• Built ·in sidetcne • u sa w it h HK-l or HK-4
• Battery operated with proyisions t o r ex te rnal power
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S1 49.95
S169.95
S24995

• •

T.lephone : (414 1241 ·8144
Th iensville. Wisconsin 53092

~n "nR' nLU- .... U L 11

C or p or a tio n
P. O . BOl( 513G.. ._._a_a_ . _

M O RSE ·A -W O RD K it wi t h 4 character r ead o ut ... • • • • •.•.• MAWK.4
M ORSE.A ·WORD K it w i th 8 char..c te r r ead o u t •• •.•• •••.. . MAW K ·8
M OR SE .A ·W ORD wi red & tested wi th 8 ch aracter r ead o u t ... M AWF

Send check o r mon ey order . Use your VISA o r Master Charge. A d d S3.50 sh ipping
and h,md ll ng lor con tinental U.S. W isconsin resid.nts add 4"- Sta te Sales Tax.

E ight ch..rlct.r mo...ln; dlsplilV.
Bu i lt· in COde prilctice oseilliitor.
E l(c . lIen t l o . learning MorSIO COd• •
Compl.t. _ no CRT o••x~nsl ....

.xtr..s n..eee .
Decodes ..udlo CW signalS from you.

•• ce l..... ·s speaker an d displ..ys letters ,
numbers. pu nctu ation .. n d spe,cl.. , M orse
Charilcterl as t he ecee Is r.c.l ...ed.

._._a_._-

Mic:roc:raft's New Morse-A-Word
-.-.-.-.-.-.-----.-_-._0 __-

•

•

•

•

•

I

•

I

I

I

I

I

1

· ~ "
I

559 .95

PR ICE
«995
SU,'S

536.95
$35.95
SHYS

«' 95

5L ·8010 811.40.20. 75'
15.10

St ·,'O 160 130'
St ·80 80 63'
5L·40 40.15 33"

FULL SIZE PARAllEL DIPOLES

1'1'0-8010 80.40.20 . 130'
15.10

1'1'0 ·4010 40.20.15.10 63- U495

NEW' PORUBLE VERTICAL' IDEAL FOR

APARTMENT S. CAMPING. TRAILERS'

SMALL tOT TRAP DIPOLES

MODEL !IAIIlD$ lGTH
lSl8040 80.40 78-
T5l4020 40.20.15 40 '

SMALL LOt SHORTENED DIPOLES

GOTHAM cca
ANTENNAS OJ
(81 3) 584·8489

53995

(312)848·6777 .. . .

Specialists in Amateur Radio,
ShortWave Listening

And Contemporary
Electronic Gear.

Ful Service Shop - Speemrm Analysis - Antennas
New and Used Equipment - CW·SSB-FM. Etc. - lawen;
FCC Study Guides _Code Tapes - Books -Accessories

OYII 70 . I AN DS
IN 110CK

UT9S

CHAMPIONSHIP GOTHA M BEA",.S

Fu ll S' l . Co mpl. ,. !,om 519.95

CAll OR SH'O LAR GE SASE FOR CAT,.
l OG Sh,pp,n9· 0'1101.' & 'I ltrl ,cals
U~ USA 51 00 Can. da SS 00 FPO. APO
8eems & Qu.ds Sh'Pr,d UPS 0< F'.09ht
Colle c t Fl. add . .... .'UT..

P.O. B Ol 776 ' Largo . FL 33540

Folds to 5 ' P. (:U9. No R.d,. ls. R~.."'"
Fully An.mll l.., Fu" l .... " l,m, ' 1-' VSWA
"'ODEl BAN DS HOHl PAICE

, 1'11 80 10 80-10 13 55995

r- PROVE'" DESIGN GO THAM All BAND
.. VERT ICALS

V-I60 160.1040 2'0. 23
15,10 ,6
10.'0.20
15 .10 .6
40.2{I.l S,10.6 23-

I,
II v.ec

1
'1 '"

FAM OUS GOTHAM QUADS

'II 2 £ I" me n" - 3 84nll$ Co mple ,e S11' 95
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BILAL COMPANY =
1303) 611-U19

flOIlISSANT, CO. lOll S

••••
+Sotron Antennas

THE ULTIM ATE s~c~ S.v.rs .
fo' 90. 4(l, .nd 20 ",.,.'s

-.......
STAIlIlOUTE

taotron 10 ..-....so I_on 20
H'l. H\r ' 31 ~ lr'

THIS HIGH PERFORMANCE A NTENNA IS DIRECT·
LY FED W tTH 50Q COAX. RADlALS OR MATCHING
DEVICES ARE NOT USED. W f-IETf-IER YOU ARE
U MITED IN SPACE OR NOT. THE ISOTAQNS WILL
GIVE YOU THE PERFORMA NCE YOU EXPECT
FROM A HARMONIC ANTENNA. CALL OR WRtTE:

DEALERSHIPS AVAILAIILE .... 4:l6

--- -

P.O. BOX 1267
DEDHAM , MA 02026

New from
BLACKCAT
Antenna Sw./Wattmeter/SWR Meter $169.50 ppd.
Bla ckCat J B-4000S W- every shack
needs it, every ham ca n afford it
4-positlo n Anten na Switch . Hea vy
duty coax switch rated at 2 kW PEP.
Three positions for antennas (AUX may
be used for dummy load). Fourth posi-
tion parallels positions 1 and 2 for re-
ceive USE' only.
Dual-read ing RF Power Meter. Switch
to RMS or Peak. Three ranges: 20, 200,
and 2000 watts. full scale.
Buih-in SWR Meter. ShO\lJS SWR from
1:110 7:1. Two- position "Set SWR"
switch plus RF level control.
Calibrated for 80-10 meters.
50 ohm non-inductive load.

JB·IOOO KW Dum my Load
~ .

IP.'~·~' 50 ohm oil·cooled.
temperatu .....stable.
resistive load
handles up to 1 kW
""rth 10"" SWR
Les$ oil. S29.95 ppd.

... I _ ......

.-, • .. .. e.
O. '., '(;" ' M . ".

0 ·: 00000
' -~, "

Pre Summer Sale 25% Off

FlP . 300·3000 tb .
FBI' . 300·3000 It..
8a<>d.o.-ld'h· ....... ,h... 75 Hr , '0 1I.~.,~. ,h... 1500 H• .

F Noo<:h . 300-3000 H, .• So..-h do-po-h-50 dft

FHP.3OO H•.

I W."

1800 to 2500 MUZ
DOWN CONVERTER

- --

SSB /CW /RTIY
$8 4 .9 5

T.....ow Nooch f 'ih...

!>-P"I. Fi • ...t HIlIhpa..

Aud;" Aml'fjfl~,

P........ R....~;.~.......,.

8-1',,1~ T..n~bl. Lov.'p ..... FIll. ,
lo... bl. ".nd,.... FlI l ~r

12· 14 voc e aoo MA
110 Vac h opl'lof>aI Ado",... ($8 '1St

OIlDfR TODAY. Jf...,. <ompler.'" .... ' ..fIord "hin 15~ lot .. prom'" rriund C...... o!>ippio>g ..nd IY.nd
1i"~I. Add $2 ,50 . h iWlnll ..nd h. ..dhnll· Sf.ND TODAV lor comp,"~ h., 01 p'<>due•• D.. I~. inqoirln ..~kom~ ,

M&M ELECTRONICS. INC.
PO BOX 1_ , ftRt:WTO N. ALABAMA 3&421 i PHO Nt; l2051 liW>1 .24%

Micl'O'9'erter, I nCo
617·329-7493 ...396

MSB-l AUDIO FILTER

Down Convarta. Kit Printed Circuil 80ard wil h a l! parts l or IISsembl~, $3a.50
ValliAntanna Kit 22 db llam wil h welJ l herp roo l Shie ld9d enclosure, $040.00
Tunabla Pow.. Suppl~ KIt. _. . ••.. . • . .. . . • • . . . . • .. . . . . .. . . ... . , $304 .95
Antan Cookbool< r es IN and prov,.n des igns S 9.95
A..amt».d and 1"lad Down Conv.., w,lh 50 ' RG59 CJ1b le wilh 75 10 3OJ)0hm IJdapr·
e"elJd~ 10 instal! , ......... • ... , , , " $115 .00

~.:I 'DeluI e Assembled li nd Tested Do wn COnWlrt.r w,m 50' RG·59 cable, IJ nt.n",•. power
'l'e~ supply. IJn,Udap tor/30dB lJarn/3 rl a mps on bO-In1 $249 95
~~,l( ·Delu. e ConWl".r I< il PCB * " Il a ll~rTS ,nclud'''9 pre.mp on Doan1 $49.95

¥ .-TERMS: We wil/accept COD orders for $2500 and OV9r A ll orders sent FitSt Class on
UPS, Prepa 'd orders .... pay s/l ,pping

P.,Gi S U P 2 300 MH Z ~Gi'"

r M IC ROWAVE fj
i ~.I UCC _l Ba lt e do wnconver te r , $40 .00 !l
J'li inc ludea PC boa r d , P C b oard pa n. Y
I and brief i n ur u c t i o n • • PC board ~
~ de. lined and .... uf ..' t u t e d by ~

U"I.•••• .,1 Co ••unlc.'!"". t o YIi ."a.tl"l a 'a"d., da re q u ite d lo r ill

S
. lero wave p erf o.~.nce . f

SMC -l Deluxe int roduction S5l . 9~ !lI
to Kler"wave pa ck ••e . Include. ill

~II
e c c - u , v e t' detailed a .ep by atep !t~
•••••bly .. anual , • • t . a p • • •••
Ml t r ou a v e Antenna Coo 1< boo k . Lnta

~ o f lnfo r •• tion on pe rfo r •• oce I
!l ."d .,•••• 1.1'."" ...... , •.
1 5 11 C- 2 S!1C -1 pa ..h." v l. 11 $6).9S ill

S
.. bta h pe rfor ... nee fr o n t end I
tr a n .l ot or. Y

Ptll - 1 Br".dl.-nd If $11 .9S illI ,h'pl Uler , co_pen•• tea fo r Ions !I
!l coa " c un a and poo r TV front end ~

nola. flBo r.. 101\I ANT_ I 2300 .. Hz 11 1 e r "", .v e S 7.9S II
!l Ant.nn.. Cookbook, 2nd • • v i .. l o n . Ya I • • • tly ... ' ....,hd. In tlud •• coopoo illI v o.t h S~ .OO tov .. rd.. pureh..... o f III
!l

SMC _I 0' SMC-2 . The Orl,ln .. l .
I AN T- 2 Ill .. Jr. ••nd .pace rs S20 .00 II for 32 ele..e .. e , 22db .ain a n t e n n a !I
!l KOT _I Hl.h pe.fnr.ance IF S 15 . 00 ~

I ...,Iltle. t.an.l ato •••p. c .heet. ilIII I . pr o v e . UCC -l Ot S~C-I. III
!l TU_8 !leluxe PS kit . $44 .9~a i n c Iud •• c' . e. PER _I viiI aount ill
III i " . ld e. III
" Me .. 4 pa,e c ... .. l o l S ASE ill
I Al l pTic e . po .tpald In US. V I~A ~ III
!l Me on o r d. r. o v e r $ 4 0 . COO add $). ~

I v.... . Id ant ••dd 4: .a l • • t... ~I Or d er. (7 01l B S- 29IR 9-12 E ST ~ -" III
!l SMP -a-e ~III s..p.rt or ·"'c. ov.. v. P r odoct • • I n c. III
!l P . O. 110. 12 41 ~

I Vlen .... v •• 221R0 I
&~~~~~~~~~~~~~~.
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WdG

RAC

$119.95

Fealures: ModelTE,242

'T",. CoN signal reprowe:tion-Single s,ignaJ recep
,~

' Remch es . 1I aRM and QRN
- OiQs OUI CoN sl~I• .-coclelI ,t wilh PIIaaed lock
l oop Tona oeeceee th8fl reproduces it w,l h fUll 0p

erator control over Gain. Freq. Tone, Delay,
'All controls on front pant'll
' F,eq control variable 300 HZ to 2500 Hz will match

." '"' LED IIasMs durlng'lee ooeo operalion
' Operal " in line with rtg audio-leave In line on
OFFrBYPASS

' Bullt·;n spea kef
' Headphones Jac k rear panel ....76
' eallery or Ac-.adaptor. 9 VDC operation

SEND FOR BROCHURE ON OUR FULL PRODUCT UNE

ELECTRON ICS, INC.

1106 RAND BLDG.

RA C BUFFALO, NY '4203
(716) 652·6168

~,o.. _'"

e
,.,. ••.! I
I

TRAC·ONE + DELUXE
CMOS KEVER

TRAC·ONECW
PROCESSOR

Features: Model TE-464

'True CW slQl\&1 reprodl'Ctlon-Slngle signal recep

",'"
'~"I QRM and ORN

'~ oot ON "",...1, lSer:odes It wilh Phued lock
loop Tone Dec0de4 then repr(lOl.loos It with lull
operlltor control~ G.in. FflIQ, Tone. DelllY.

' All conl,ola on front Pltnel
'Freq cont rol varillble 300 Hz to 2500 Hz wil l match
any " g.

' LED flu,," OUting decode< ope<atioo
' Operatea in line wIth rtg audiQ-1e;we in line on
OFFrBYPASS

'Bu," in spuker
' HMdp~ jack lNr panel
'Blltl8l)' or Ac-.adllptor. 9VDC oper.tion

PLUS:
' Deluxe CMOS Key$' _ "SlatlKll·the-llrt"' CMOS cir·
euitry

' S. tt-<:ornple' ,ng dots and dashes
'Both dot and (lash " .., ..... y
' Iaml);(: keyIng w;Ih ...." lIQ.-z. paddle
'5oSO w.p.m.
' Speed. Volume. Ton•• Tune and Weight controls
' Sldel one and speak9f
' 5emi-auto , wilch tor buQ or stralQhl key
' Detu•• Quarter'lOCh IKks for keying and ootput
' Keys grid block Of aoIld stat" rIgS

$89.95

FOR

•' u n

531 95

$35.95

$3& '5
53U5
$~.95

U9.9S

53995

PRICE
U8 85
U1,9S

$59 ' 5

S~ER

•

SMALL l OT TRAP DIPOLES

MODEL BANDS LGlI1
TSl 80.0 80.<W 18'
TSL .020 40.20.15 40'

SMA LL LOT SHORTENED DIPOLES

Sl ,8010 8O.<W.20, 15'
15.10

SL160 160 130'
SL·80 80 63'
SL ,<W aO.IS aa-
FULL SIZE PARALLEL DIPOL ES

FPD8010 80.40.20. n o'
15.10

FPD4010 aO.20.1S,10 63' $44 95

NEW! PORU BLE VERTICAL' IDEAL FOR

APAATMENTS. CAMPING. TRAILERS'

""

Send check o r money o rd e r or,

MOR E IN FORMATI ON WRITE
Soundpower-P.O. B ox 426

17 C linton Park Or.

Bergenfield, N.J. 07621

6' . :In MODEL 5Pl00
WITH THE F IELD PROVEN SOUND,
POWER MODEL SP1DO AUDIO
SPEECH PROCESSOR (Palenl
Pending)

U ses new tec nmcues 10 incre a s e

ettecnve talk p ower over lOX-vastly
i m p rov e i n t e ll i gibi li t y·-p u n c h thro ugh

cue-ups using the outer sidebands

Easily Inslalled--- 15 day m o n e y b a c k

guarantee If n o t setrsueo-u year
warranty

ONLY $79.95 add SJ.OO handli ng and

Shi p p i n g.

Opt ional AC power supply Model P S 9
only $5.95

GOTHAM '=
ANTENNAS -~. ~
(813) 584·8489

FAM OUS GOTHAM OUAOS
111 2 Eliomar" . - 3 B. ,••h CompI". $119 95

CHAMPIO NSHIP GOTHAM BEAM S
Full S... Comple la trom $1' 'S

CAll OR SEND LARG E SASE FOR CAU
lOG Shipp in.,. , Oipol.. & V.r'ieal .
52,50 USA:51,(lO Canada; $S .OO 1'1'0 . APO
BU mS" Ou.dS Shipp.d UPS 0' F..ighl
CO•••er. Fla , add 4~. S.Ies Ta>

P .O. B o x 776 . Largo, FL 33540

-

IFold$ 1o 5' Paella",. No Radial• . R"lu" ad

'

Fu ll y A$S....bled, Full Legal U ...' , 1:1 VSWR
MODEl BANDS HGHT PAICE

, 1''1,8010 80·1 0 13' $59 95

.. PROVEN DESIGN ·GOTHAM All BAN D_ . -_. . _-

.. VERTICALS

'1160 160.80.<W.20 23'
IS.I0,6
8O.411.20
15.1 0.6
aO.20.1S,106 23

m·-GAI.'
11i3JR .. . .• . . TIl·Band I\o..", 750W 1'1-:1', • • •••• , 129.00
ssn . 4 Elem''''16 ~ltt '-'n , , . 42.87
J03!IA , 3 Elmlrot 1.5 M,,,,.. Moon, . . , fIl).~

155BA .. lnnK John.5elormomll.5 _ ,. 14-4 ,00
niBA . I....-og John .5 ..........3)_ m.07
00lBA t.lmwnt3) \I<w.. .. .. . . 181.41
402fI..\ _•. 2 EJo<nmI «l \ I<ter. • . . 187.Wl
TII3MU 3 EJo<nmI1lIurdotbitd 174,70
llfIi()x.,\ ..•.. Sup,,, Thw-drri>ird 6 ,~.57

TIrox " n,,,ndl'fbi.rd.5~ . . , , ,2Ul.77
18IIT , , II)' T""",r U~Ill) _ .. , , .. , 2bIl.49
liiB .. , 6 EIt""""1 fI ....- "'",n, 82.77

HY-GAl.' CRA.'': L"P lUWtll\& Acu.~

I~ __ . 'd'Suppomnc 5.2 fl. .. . 1124 .16
IIaiO\rrl s..r~!l) ft , 6'11I.81
IIG35MTL Sod. Sul'l'nrti"ll 3S k 4-45.\1)
IIG37SS ., SoU s..,ppuru1>l1: 37 fl . , . . , , .. . •... ,400.50
1IG5411D , . , , . S"'f s..'l'P'orti"llM ft.. , . . . , , . . 11l2:J.00
lIG7lJl fD SMf Sul'l"orti"l(7lJ fl . , .. , m2.63
1lG.n\ rrL SidtSuptUtl"ll33ft .. . . • . . . . • . .. 624.38
HE·I:."\\· .. f:I..:trie MoU .. limit ...-;d,.. . . .. «1.00
HC-R\lE !I<rnolr s._bHE-EW «1.00
IIG-T·2--I29 .. , .T"" &T....~IIG·~, .. 2951 .25
HG-T-2-IT. .. T"" & T.un U..:n,r: IlG-J:i \fTl:mI.30
IIG·T·2- 1211 . T & Tnoilc'f U5inK1I~)~.50

IIGT·2-I2.5 , . . Tow & T..ik-r Usi"K 1lf'.MSS, .. 3300.00

\llt· \lARI".: RAI)Itl!i
\m.,.ll . . . . . ~' s.nd""""'" T~.. 317.88
IIona>n 2"; SWdud,nrnm. 12.2a.....n.. .2llQ.II5

ftOTOIl\
1ID73 . .-\IIiarn, . . . 1I!i.00
IIDlOll , _. 1f} -GCl~~. .. 371.115
AR22X1. ( nrod--lJoubbr,- . ..00
AJI4(l . .. . .. .. O .....a-Duhil... . . . . . . 1IO.00
AVR·I , ,. A,."b Solid St Oorrm~ , , 113.78

C.hh A...it.hIe_ Call f<>r I'ritu

,nsn..,.
tBTV 10 thru.tO ~I<w V-... , 112..!IO
5IIlV 10thruIllMt_V..ucal ll2.«l
C6J4411 . , , 2 Mel..- e.- Cdi""", 6<R>. , ••.. , .. 00.00
G7-I44 , .. , 7d1,2 "-Mc.. "'""'CoIirW&f , • • , 00.00
2.\lIlS , .5 FJM""" 2....-~ 29.75
2.\t811 . 1l~2_be.m , 4-4.10

WI....... ol ll --e..II b po;-

AMATEUR

n..'tPl:) 1lA.'IlIUID
S-l. . . . 2 \It_ :lA7.25
S-IT , , 2 M.t ,.. ""lh Tnnl' Pad. . , , , . 273.70
S-2 , 22JHIlIz... . ". . . 315.00
S-2T .. , 2211 \til, ",ilh T,,,,,, Pad 159.00
S-& . .. . +lll\tlh.. .. 314.10
s.+Tl2 .. . . +llH!lIz .. 12Bu_T<lIlI'Pad. •.. • •10
s.+Tl6 . , . +llJ \!lIz .. 16 I\utt<wl T<lIlI' Pad 377.10
S-5 .. . . . 2 Mt1orf .S"."W!poJl . . 273:m
SST..•• , . . . 2 \ t...... 5 ",.• " B;rtpu1 " ,I,,,,,,~. . :JO!I. OO

Az<Im PCS-lIUl2 Mrt<J N~:W NEW NEW NEW..3J9.oo
Az<Im PeS 3800 10M CALL

~"" A~ HI2Il.'\,. , 876.46
T T Omni C. 104-422
T T Omni0 . _..... . 195.00
T T , """' 444 Ampld.... .. 1323.00

S" Olht.. Tf'fl T..--, I_,~ Pri<.d_Umil«! Quamih.~

SPECIALISTS

2317 \ '. 1ICl' J" i<oon Rd.S.n Antonio, TX 78213

(800)531-5405 (512)734-7793 in T exas
t',O.B. ORIGIS
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,..----------...
I Code reading I

: makes ham radio :
I more fun! I
I I
I I
I I
I I
I I
I I
I I
I I
I I

: Field Day 2 :
I I
I A code reader can add to the I
I fun of ham radio by allowing I

you to copy many signals that
I are too complex or too fast to I
I oecooe by ear. I

you can get in on such things
I as news-wire service transrnls- I
I

srons. weather informat ion and I
f inancial reports that are sent

I by raototeretvoe lRTTYl, ASCII I
I

computer language or MOrse I
code.

I SOme code readers only copy I
one or two types of signals, but

I the Kantronics Field Day 2 tm I
I allows you to copy RTTY at 60, I

67, 75 and 100 WPM, ASCII at
I 110 and 300 lif sent as it is I
I typed} Baud and Morse at 3 to I

80 WPM.
I The Field Day 2 even has an I
I

editing program to improve I
srooov Morse, You get more of

I the message and fewer JIIegal I
I

character signs than with other I
code readers.With a Field Day 2

I you also get a za-nour clock, I
COde speed display and TIL

I compatible demodulator out- I
I put. I

The Field Day 2 is a complete
I unit in one package with a large, I

easy-to-read, tc-cnaracter ots-
I play and is backed with a full· I
I year limited warranty. I

Co de read ing mak es ham
I radio more fun, and now you I
I can get started with one com- I

pact, versatile unit, at $449.95,
I suggested price, the Field Day I
I 2. Call or ylslt your Aurnoruee I
I kantronfcs Dealer for a demon- I
I strauor u I
I I
I II~ Kantronics I
I 1913' 842-7745 I
I 1202 E. zsro Street I
I Lawrence, Kansas 66044 I
L. ~

(With box f or dow n
converted

1-817-460-7071

2852 Walnut Unit E
Tustin, CA 92680
(714) 832·n70 ~'"

n,ASTRON
I~ CORPORATION

Contlnuoul ICS' .... ,., ShlpplfIQ...., Duty (I mpl) limP'll H" W><O WL (Ibl.) .....
flS.35 M 25 as 5Xl lx11 " $179.95....,,. 25 as 5 xl1 x 11 " $159.95

""2O. te 2O 5x9xlO~ 2O $12•.95

es.... te 2O 5x 9x 10~ 2O $100t.95
flS.12M 9 " .~ x8x9 ta $ 99.95",,,,. 9 " .~ x8x9 ta $ 79.95

"",. , , 3% x6%)(11 " $ 59.95..... a • 3%x6%)(11 , ..a..

SPECIAL FEATURES
• SOLID STATE ElECTRO"'ICALlY REGULATED
• f OLD·BACK CURRENT LIMITINGProtects Power Supply from

excessive Cllrre~t & continuous sMiled OU,~ " l.

• CROWBAR OVER VOLTAGEPROTfCTlONon MOdels RS·7A
115·12,6" RS.20A. RS-~, RS ·2OM & AS-35M

• MAINTAIN RfGUlATlON& tOw RIPPLE at low line mput Vol1age
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTOR POWER CORD
• OfrIE YEAR WARRAlilTY . MADE INUSA
• VOlT" AMP METER ON MODELS R$-2OlIl " RS-35M

ALSO AVAILABLE: COMMERCIAL SYSTEMS,
BOGNER ANTENNAS, PARABOLIC ANTENNAS,

,... M ICROWAVE PARTS AND SATELLITE T.V. KITS

ASTRON POWER SUPPLIES
• HEAW DUTY • HIGH QUALITY . RUGGED • RELIABLE •

SLOTTED ARRAY ANTENNA 3500

P.B. Radio Service
1 9 50 E. Park R ow • A rlingt on. TX 7 6 0 1 0

Cal Order Dept, TollFree VISA For InformationCall

KIP ....
ASSEMBLED .

2300 MHZ PREAMPS
PREAMP #1

KIP . . . . . . .
ASSEMBLED .

SUPER AMP (Commercial Quality)
KIT· .
ASSEMBLED .

POWER SUPPLY KIT" • • • • • •
-A ll kits include p .e board. parts. and detai led
Instructions

2300
MHZ MICROWAVE
DOWNCONVERTERS

DOWNCONVERTERS

ASTIIOIII 20 ....PIIEGULATEO
PfllfORMUCE SPEClflCATIQlS POWEll SUPPlY Modtl RS·2OM
• INPUT VOLTAGE ' 105 · 125 VAC 16 Amps conMuous
• OUTPUT YOtTAGE: 138 vue ~os volls 20 Am ps ItS'

llnlernilli v Ad,uslilble I I·IS VDCI S' lH) " 9" (WI " 10SOlDI
• RIPPl.E .l!Ss tnanSIIlv puk 10 peilk (lull Ioild " low I .~' Sh.p","1l WeIght 20 lbs
• REGULATlDlil ~ .05 vens no 10ild to .",U IOi d" low li ne 10 hIg h lIne Prict . . . .. ".. $117 ,95

01... ,.,uIIl"I'OWU SUPPLIU "llhl ll.blac (Sl me 1"I M es Ind speclflCl llons ISloove l

'ICS - mterrmttent COmmUnicatIOn Service 150% Duly Cyclt)
If !III.nll.ble II Y1Ur IKII dUllt, ple"e cenlK'I uS diredl,.

1-800-433-5169

.,.Read", s"rviCf/-see peg" 114 73 Magazine. June, 1981 141



•••••" II I

YOU NEED A
BATTERY - BEATER!!!

/

BATTERY
EATER??GOT A

(Ra,ho not lnclu<ledl

BEAT YOUR BATTERIES!
OP[RAH )'OUr snTIlESIlHl NT CO~Tl'lJOOSlY froll ..y
11-30l1 D.C. SO<IrC,,: ....to. Trud. Av, U9ht Aircraft
/11 01'" ~ sr.;t.,.j, _ D.C. ""- Supply!!!
St£WAIU's _"flAn[Il'I-8EATtr_.'dt< t"'" propo!r
R£6ll.AnO ...1ta~ for your r19 all4 plenty of
e".......t 'or CONTIIUJJS fUll PlMR TRAIISlllT! All
....r tra..l , all "ft'Ill"'l--nio~t..Hh III ~
TO Il[·CMAlIOE! T1lAASll1T [YU I/ITllllEAll _iCad.!!!!

-'!!T a btU• ..,. e"a,.,.., l>\rt • fUll~ SOOIl([ .n~n

TWO PROTfClIOII CIRCUITS!
- RlGGEO .....~J_ CASE! erv , I_OYfD 'Ol[L fOIl ICOIl"

!>II TOlJGl; Tlf[ AWIAGE <tl._ CA~ STAllO 011 IT!
' YOLR ~\Cads R~l~ I~ PL~[! SI""l, "~pl"'l for
I~STAHT PORTAlIILlTl!!

· DESIGl!£O by an "n<jf~... , ' roll MSA'. J~t P"",,,,,hlon
L.borUory ~ lt~ COIIIOOII"flU r.tod '>Oli I>!y<:>nd
~"i .....nhi

, p~ E - l/ r R [ D J;!"CK for rou e rad io ~ I t h dftall<.'d. '1"9
by·s l.p in,ta llatlon In,I'uction••

- TwO 5 rr. POllE~ CO RDS · 10 rr . TOTAL REACH ! VEL CRO
pad. to ,""unl anY""" , . i I TUll nAIl WARRANTY!!

. 'fl IlmRH~U(E ~ i t h PL ',I lONGI:R lifE FOR ~iCad.!
_Th" DIlLY acc~..OI"y~ su~ply t~at eon chm all
tnesF"iicltln<j 'eat"'"~" aocl ..,r"li

. r«lW AYAllASLE fOr l[~ $_\.1.5; UIlWOOO nt ~2'OO;

,A(SU fT_107R; IC(Jl IC- 2AJT; W!LSOII Ie ll, .. IV;
SAIIT[C HT_I200! (IIVOIY RIGS R[TlI~ 1lf'Ofl!!J

- "" IC( : AU I'IlO£LS- SJO.oo Po.t Paid. Ca. R~s. tcId
U.I!IIO Tu. C.O.D.'. - You pay ""'ta9~ an<! COO , .....

• PHOM[: 1-213 -357_7815 Col1.e~ f or C.O.D.
SIDMT!HiE P.O, fOl2335 !llI01"OlU, c.., 9W

Model 370-18
2 Element Tri-Band Beam
Designed for portable and
lightweight. Two working
elements on each band 10, 15
and 20 meters. The 6.5 foot
boom can be easily raised on an
inexpensive mast and operated
with a standard T.V. rotator. Will
handle 1())() watts-2000 watts
P.E.P.

Model 370-17
3 Element Tri-Band Beam
Three working elements on each
band 10, 15 and 20 meters.
Sixteen foot boom provides
excellent performance, yet
lighter in weight. Will handle
1000 watts-2000 watts P.E.P.

Wrile for mo re details and other
B&W products.

~ Barker & Williamson, Inc.
~ 10 Canal St. Bristol , PA.1~ 215-788-5581

Model 370-16
4 Element Ttl-Band Beam
Four work ing elements on each band 10, 15
and 20 meters. Twenty four foot boom permits
optimum spacing for maximum forward gain
and front to back ratio . All traps pretuned. Will
handle 1000 watts-2(xx) watts P.E.P.

BARKER & WILLIAMSON

MULTIBAND
BEAMS

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

1911 Old Homeslead Lane
Greenfield Industrial Par1l. East
Lancaster. PA 17601

••• c::D. . '. -
•••[3-. . .

MARK 3 FM.76
$205 $195

• 144-148 MHz • 220-225 MHz
• 12 channels- crystal controlled • 12 channels-crystal controlled

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

MARS available try it with an FM-76

Phone 1 (800) 233-0250 (In PA (71 7) 299-7221) today to place your order or to
request a detailed brochure describing these transceivers and related power
supplies, antennas, amplifiers and other accessories.

·Special quantity pric ing is available on 1tJ/tf ~. ,
the MARK 3 and FM-76 transceivers. Get C_"'~ft'U'l""'5Cot~

your group togetherandcall for a quote on
your requirements.

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

$UPERVALUE$
FROM

CLEGG•
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10 METER RIG? CB BOARD
HYlIiI' " 40 cl\a"~1 CB board ...." Il PLlIC. 9W amp

....I!>N• • ,n ~. R F & modulator ' '' ' 0 '', '0 " mor., ' A
tow c"".-I,,,,,s ....:I all." • •,ons "",1< ... a 10 ""' re< log
1.. """"bed "• • 73 M"'l .........1 W,II\ Ivooc:.' sc:1>e.
"'o,'cs. 12 01 . , ' O l KS OOO 7... $9 .88 each !

ASC11 ENCODED KEYBOARD
s..-. 110 ...plus .0'\'_". ....It" PMoI leI

ou'PUt. Til .. n,«, u n" II... booen .... .ne" up lor
p.o,..," ........' ou . tim.. In 7 3 end o'h." com "" •• ,
"'og' , . Sh , WI. 5 Lb•.. . I 1A30126 .. SJ9 95 u.

LOTS MORE SU RPLUS COMPU TE R
PERIPHERAL EQUIPMENT AVAILABLE I

CIRC LE RE ADER S ERVIC E FOR OUR CATA LOG
h,," s . Add Po...... hOC I "' 15 _ I ..E ... . .co"'.,
P" O"., 0 10 0.. ... . ,CO m. o n c,o o" cud o .".,,! 4"?

FREE GIANT CATALOG of
ElECTRONIC BARGAINS

COAXIAL CABLE SALE
""m>ma« """'"'"FlG213 nonconlamtNll ,ng 95.", ....18ld mil spec. 35tItL

RG1 1AU 75ohms97% iftld mll s~ 27dlt.
RG62U 9J ollms lOiC/lt.
RG8U 80'~ sll>eld 181l'lt.
RG5llU80% ""Id _ _................. ...... llllI/lt.

LOW LOSS FOAM DI£lECI'llIC
~11("'InlIl9!"4ahleld. BIue J Id; ItI __-'2om.
FlGlIU 910,0, I/'IieId _ jadl• . . . • . . . . . . , • , a.m.
RG58U 95% ieId , . , , I.-n.
RG58AU Slr• .-.leCI cent.. BO'II. ieId, t Itm.

Rolor~ 2·1. 6-22ga IIIIlt.
' c.r ll ~i(I $2.50 111 100ft., $2.OO Ml:l'l edd'1100 It

""".""""Pl·~pusll-<lnecs.pl.. _ I 1<WI3..II
Pl·z,g & S0239 , 1MU1
Double M. .. ConnecIor. .. .. .. .. .. .. .. .. .. .. lUll
I It. P81dl cord WlRCA Iypeplugs INCh end 3/11.110
~ UQ.lni or 118. . . . • . _. _.•.•. _. . . • . • . . . '10/11.
UHF T (M3IYI. • . • • • • • • • . • • • . . , • , • __ , • • • • • • • • . I2.5t
E_~ l U I
~crvtn-t. ,. , 11111.

Connectora- lppng 10% a<JcI'~ $1.2!l minimum
FREE CATAlOO- VISAlMASTER CHARGE_

C.O.D. ADO11.50_ FLA RES. ADO 4'10 .... 41 2

NEMAL ELECTRONICS
~ s.w....ST. DEPT. AlA IIlWlll, FLOMllill JnC3""""""' ...........

Enjoy Satellite TV Now

Beller than Cable TV -Over 200 TV and raoc
services. Why waste money? Learn the whole
story and build a video system the family can
enoy. No commercials . FREE movies . sports
and Vegas shows-worldwide. crystal clear
reception connects [0 any Ivset . Big (a x 11in .
book loaded with details. photos. plans . kits
TELLS EVERYTHING! Satisfaction Guaranteed .
Send 57.95 TOOAY! AOO 52 lXllor 1~1 class la" m,:lIj l or ca
our 24 nour CO 0 rU~1l ordet ~ne (305. 862·~

GLOBAL ELECTRONICS,
P.O. Box 219-H, Maitland, Florida 32751

w ith

NEW!
CATA LO G OF

HARO·TG-F1NO

PR£CISION TOOLS

.wn-..'SIM'W catalog Is j.am.packlPd Mlilh
more Ihan 2000quality l l e-ms. Your si ng"
source- lor hard_to·find precision tools and
1001 k its used by e-le-Cl tOnic tech nicians.
scl e-ntis l s, e-ngine-e-rs, Instrume-nl me-chan
in, K hools,l.iIIbora torln and gowTnme-n1
age-ncln. Send for your fret!' copy loday!

Also c o n tains te s t e q u ip men t
plus wide sele c tion oj

toollelts and case.

Ben Franklin Electronics
115YJ N Main Hil lsboro KS 67063

316-947-2269

RED HOT SPECIALSII

lcom IC2A Handheld 215.00
* t1h ToucIltone Pad 235.00

Ic:om 1C72OA llCVR 111111.00
lcom 1C730 XCVR &99.00
lcom 1C255A WfITMIKE 32s.oo
Icom551D8OW6M 599.00
Icom2KL lInear Amp 1599.00
lcom 1C2602m All MOO8 41s.oo
Azde<l PCSJOlXI 2m 31s.oo
J'nel OSA 5 PTNmp 36.50
Bearcal 220 scanner moo
Kantronics FDIlCoOe Reader 360.00
$a.nlec HT1200Handhel(l 31s.oo

Prlt;lll $UblfK:r ro r;".nge * ,t/loUt not'r;<f.
SASE lor olr- RED HOT SPECIALS. new and used.

Write o r phonlll for
5pIIICS and p r ices..
(707) 462·6882

SKVTEC
Box 535
T almag e , CA 95481

OIU9' In, sohd ".re . .. boo . """"""menl.

• S-li ne performance- sol id sta te !
• Heat di5si~tion red uced 60%

• Goodbye hard·to-finct tlJbes
• Unl imited equipment life

T UBESTE RS cost less th an tw o t u be s.
and are guaranteed for so long as y ou o w n
your S·hne.

TUBESTERS ™

S-L1NE OWNERS
EN HANCE YOU R IN VE STMENT

Our rlllClII'vlll' 111111 you get
ove' 75 Cllannels 0 1 rete
VISIon dtreClly l rom elll,.ll 
o rbil i ng ceere TV ulel
Mes" MBO. Sllowtnne. su
pe' Sl lltons. sports . nd
mov," * orld ...ee

YAESU FT·207R OWNERS
AUTO SCAN MODUL E AND BAnERY

SAVER KIT

15 minutes 10 in
stall; scan restarts
when carrier drops
off ; busy switch
controls au tomati c
scan on-off . In
cludes modu le and
Instructions

Model AS- I. $25.00

FT-207R BATTERY SAVER KI T
MODEL as.1 $14.95

'NQ mo' e dea.d l)a.n""es du" 10 me-mary bad·

"'' 30 0,0, less PG*er drain * nen $Quelr;hed
- Simple 10 ,nstlll: st89-by-steo inSlfuctlonS
Ind part s included

' 4 mA memory backup 'educed to 500 AA.
' 45 mA receiver drain ' educed to JO mA,
' Imp,o~ed . udlo tide- lily . nd loudness

ENGINEERING CONSULliNG
P. O. BOX 94355 ..- 400

RI CHMOND, B. C. V6Y2A8, CANADA

TO ORDER CALL 404-g52-0968

A500 229.00 ' INCt. ANTENNA' AC SUPPLy)
_ VOICE F ~ EOUE~ .N".UNClATIOfrI AVAllAlIl E
• MEASURE ALlBAHDS
• USE WITH ANY TRANSMITTER
- HIOH ACCURACY 1011Hz nMe BASE
_fULLY TEST£D, CAUBRATED

The A 500 series cou nters a re a real
mus t l o r a ll h amsha ck s. Because the
bands a re c rowded. gud cps m u s t
k no w preci sely t he i r frequen cy.
BRIGHT cou n te rs g ive fast and ac
c u ra t e read c ots. A sk abou t t h e
BRIGHT 1.1 GHl and com m erc ia l
models.

BRIGHT FREQ COUNTERS

MIGHT ,,----"'--.--~-...._.''"------._--ElKHICNI(S _.__ ... _,oo.o~.
.. ~__,._"",_-.. ""to ,,,, ".. ,"'" . .." .... ....4 28

F,om 01151l0' 1II oil ,igs,
dllltlll Imks to IlOllll15
IIInd bac l<ylll ,d inStAI
1" ,on5. * 111 * rote tile
bool< ConstAntly UP
d aled . au' '" Peg.

l lllCll n,cal mlormal,on book and cIII la l09 9,v1II5 you all
\ IIlIII la cl s Inlll" pensive d islles. l eeds, telem-

el ry 501l* ere. k.1I end more . RlIICom
mended rlllad ,ng by NASA. Tile OllICIII

at Consume ' ANa..s .nd QUA" l y com
panle5 hl<8 ROCI<*eIVCoU,n5 Send
S7 ,9 5 tod ay' CAl l ... 309

24-11,.. C.O.D. Hom".
(305, 331-1500

C SPACECOAST ·
RESEARCH CORPORATION

Box 442-0 . Alla ma n! e Spgs, FL 3270

SatelliteTVI
FOR THE HOME
Sick of Networ1l TV?
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• Sertol ports use U SARTS

• Auto matic CW 110
• Program slotus

continuousl y displayed

• Insta ntly cha ng e,
program status
Baud ra tes
A SCI I Baudot modes

• Transmitter under
p ro gra m control

• Self track ing CW speed

• LUST & LPRI NT usable
on any seno! pr inter

• A ll sof tware easily
tra nsf erred 10 disk

• Req uires LEVEL II 16 K RAM
M odel I or M odel lit ,
exte rn al termina l uni t

• Includes pc boord. cabinet,
sof tware & manual

• Unconditionally guaranteed
10/ 30 do vs

• Limi ted po rts & lo bar
wa rra nty f or 90 days

• ASSEMBLED & TESTED $325
W mh,ngl0 n ,,.,,d..nh odd ~ 3% ,ole, to.

".I. l,odPmo-' nt 'ho '''''''''' ( ..

both sine and trapezoid patterns. Built-in
audio generator for modulation and
transmitter testing purposes.
3~ green phospher s cope tube with
printed re fere nce graticule (useful for
calculating percentages). Blac k vinyl
dad steel case with black anodized alu
minum panel with white nomenda
ture. Size: 101f.!'W x6V.~H •
x lllf.! ~D. S F~CS ... 3'lB

r • & f.,\..f.,Cn t O 1'146567
.. ~J\SEE s....aeuse. \
\}J 1'>' Boll~'h . 'l\g pf"'911l(il I

DePt.. ,zt'~/457.~ {IJPS ,"~p illS tall.)
-pt,o"", \ __. ~ :''''~':'''=::~;;;- _'Enclosed \5 \od\lInll fe:,

\1'10 COOS'd 1-\00...\\5\ - I-\IIste'ClI,d _I
P\ellse sen V\!>lI 0
c"a,ge It' 0 _ ea<d "0 - _
t_" 0"" - _-,," -I""me_ (lI'Gia"~ ' _

' dd,e"- -
c :

Z,, - ::J

•

• W ard w rapping

• Two seno! ports
454 5 ta 9600 Boud

ROM.116

FEATURING:

• ASCII·BAUDOT·CW
• SPllT~SCREE N VIDEO
• REAL TIME CLOCK

PLUS:

Rny lew Operating System

\filii CROWn
lIlicroProduds

p 0 BOll 892
Marysville, Washington 98270

(206) 659-4279

2 KW Coax Antenna Switch
4·posltlons (lhree
for anl5. & dummy
load. fourth for -e.
ce tve only) COal(
conneclors, black
case with while no
men clature rnee .

sures 3- 7/ 16"H x 4·3/32-W l( 4"D
Model J8-tOO7SW, only $24.95 ppd.

Check your signal.
BLACKCAT Monitor Scope $209.95 ppd,
Blackcat JB-4001S - fo r continuous
monitoring of your transmitting quality at
lew cost
The dedicated monitor. Leave it in the
tine and you'll always knOVJ what's hap
pening with your rig. Ope rates fro m
160- 10 meters.
Versatile. With fami~arity you'U be able
to interpret the scope patterns to deter
mine power output, distortion, audio
noise, ALe action, carrier suppression,
SWR effects. linearity. spurious signals,
flat topping. plus AM rnodula
ticn characteristics. Provides

RTTY lew FOR THE TRS-80*

r ~..,uuCTS.INC.
p, o. Box 7127

Waco. Texas 76710

817/848·4435 .... 79

•

North America'.. Shortwave
Mail Order Plan '

• Receivers • Converters
• An tennas • Prevelertorv

• C10cb • Fi lle r<; _ Lists
• World Radio TV Hand hook

GILFER SHO RTWAVE
Dept. 736 Box 239
Park Ridge, NI 07656

GllFER Custom
Yaesu FRG-7700

All ihe fea tures for I~s.
Covers from 0. 15 to 29.999
MHz with PlL svntbevized up
conversion circuitry - crvstat
lattice filter 48 MHz fir..t IF.
12-channel memo ry . DU .1 1
readouts. Crock and timer. RF
auenuator . N oi se b lanker.
GllFER setectivnv o f 2.4, 4 .0
and 6.0 kHz tat -6 d B). Re
ceives AM, USB, l SB, CW,
NBFM with 0.5 /LV senslnvnv.
100I11 7/2CXlt230VAC, 12 VOc.

S725+shipping

New Catalog-2S¢

Em
WACum

~

I I
l OUR NEW BANDPASS- I
I REJECT DUPLEXERS WITH I
lOUR EXCLUSIVE I
I BpBr CIRCUIT* I
I .. . provides superior perter- I
I mance, especially at c lose I
I frequency spacing. I

Models available for all Ham I
I ba nds. Special pr ice for
I Amateur Repeater Clubs I

CAll OR WRITE FOR DETAilS:



•
•

•

•

••
I

I

I

••

Rad io Sysl ems
Technology, Inc.
tQ985-G GRASS VALL EY AVE
GRASS VALL EY CA 9!>945

Build your own aircra ft radios.
... 381 FREF CA TALOG.

OUT OF STAT E? CALL TOl l FR EE,---- .,•

•••

•

I

I '" •82• .5978 t
• OTHERWISE '

" , I272·2203

•.... ,.

••

•

•

I

I
•

rrooer III 16K

$859

.......... ClIlTOLLFRU1·8DO-545-8124

245.\ Great load
Ul'tIelon. MA. 01"60

Wnla tor '/'OUr 6t1 • &66. 3193
Itee catalOO
_~._..._ .. '_e-

$310
computer 4K

LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY

Human Ingenuity
vs. Human Aging
Human ingenuity will e ither ailed the aging
process Of not .
Al home. paJlICipale in our studies 01 the
chemIstry 01 human 89I1'l$J - For example.
which cosmetics. bods, vltamll1S, etc. are
best for your own unique body chemistry? A
specifiC photographic reoord 01 a person's
physical changes compared with their diet
etc. might be usefu l ~ coordinated by us.
I! lhoughl\l,ll people voluntarily devote them
selves 10 these and other suees we have
planned. as pari at a systematic hobby at
home. we mighl discover many!tlings sooner
than olherwise_
W~h dedication, the resu~s 01 your home
1flVElsllQahons, sent 10 us lot evaluation and
safekeeping. may prove val uable to all
mankind .
For lurther details. send a seu.aoooassec
stamped envelope to :
The Exad Chemical institute
Home Science Experiments .
11759 San VlCerlle Blvd.
Los ~eIes, caj!ornia 90049
The United States of Amenca .... 4U:i
Copyright 198 1. Edward G, Ampere

HEAVY DUTY ROOF TOWER

~'"

$39.95
for all 3

MICRO-BO'" INC.
S-266S No. BusbY Rood
Ook HarbOr, WA 98277

e 12 Programs Per license Class

e Each Comprehens ive Package

Totals 98,000 Bytes.

e General, Adva nced or Extra.

$19.95 or
each

ANNOUNCING
the New 198 1

LICENSE THEORY REVIEWS

FOR THE

TRS-BO 16K Computer

DIRECTION
FINDING?

New Technology (patent pending) con
verts any VHF FM receiver into a modern
Doppler Radio Direction Finder. No
receiver mods required. See June 1981
issue of 73 for technical descri ption.
Kits avai lable f rom $235. Wnte for fu ll
details and prices.

.... . 25

P
DOPPLER SYSTEMS
II I E M oon Valley Drive
Phoenix, Arizona 85022

NET
$49,95
$74.95

LIST

$6995
$95.95

OUA 10' & 15' HEAVY·DUTY ROOF
TOWERS HAVE BEEN DESIGNED FOR
AMATEUR & COMMUNICATION ANTENNAS

- UPS SHIPPABLEI -

• Accommodates masts u p to 1¥. H
• Complete with all hardware
• Includes integral ladder
• 90% Pre-assembled
• Easily assembled
• Heavy duty

MOD8 HEIGHT

UT·IZ' 10'
UT·ln 15'
Let us snow you how 10 obla,n 30 to 55 01
antenna h eogh l '01' 52 00 per '001 IN 'lhou l seen
!ICing quarrtv 0 ' rnecnamcar sla/.llhly
Call , wme or ..... lor addll/Oflat m/ormatIOn.

DATA SERVICE COMPANY
3110 EVelYN STREET .... 346
ROSEVillE. MN 55113

612-636-9469

NVE VIKING
VAN GORD EN
ASTRON POWER SUPPLIES
ALLIANCE
MIN. PRODUCTS
AKIGAWA METERS

.'W

""HYGAINITELEX

'OCO"AlDEN (new PCS 3OClOl
eENCHER
HAM KEY
PALOMAR

The ......... ...., Ac n VE dealer in RlCl'lmOndITldewale<
tor quality Amata-ur Rad;o products you know and
l'USr.

CALL 0 ' WRITE fo.r our price on:

KEYERS & PADOLES COAX SWITCHES
HEADPHON ES ROTATORS
MICROPHON ES SPEECH PROCESSORS
TUNERS PHONE PATCHES
2M RIGS & AMPliFIERS cwese FILTERS
ANTENNAS-HF, VHF MORE-NOW & FUTURE

Wa i0oi< lonotard 10 quoting your """'.
Ask about delivery 10 lhfl Ricl'lrnond!Tidewate< a,eas!

•

OUR NAM E SAYS IT ALl!

Amateur Accessories

WatCh us add more Iir'l8$ in tM Ileal Iu.....!I,
,,,

'R ,,_ .... _--........_,........ " ..-
o I DI '"_

", -..._._-------.,...- ------_ _..- _..__ _T __10_._'_ ......., ......_.-.- ""' , --.... out of _,... ..
COO'todi<'\I ....... _

2 Meter Avant;
Mobile Antenna.
Mounts on glass 
no holes!

$ubscrJption
Problem?

73 MagaZine
Subscription Dept.
PO Ball 931
Farmingda le, NY 11737

73 MagaZine does not keep subscnp
tion records on the premises. there
fore ca ll ing us only adds time and
doesn't solve the problem.

Please send a descrip tion of the
problem and your most recent ad
dress label to:
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_ on".......

.....,.,... ...... c.n 01*"_ • 2...- .... c.n ._,_
_ coot ."'~ 0 ... _.~ ,~

_ 1'0'> '" buoId 1_2_ . ... ....""'" an SWfII b"dgIt
... n.....' '" 0...... I)'po 01 oqu_'w_ m DHognO<l 10 . 110" .ny 2·rne\ef, n.na"'OId ~ M

" . " .."","" . w>In . n w l""l of 3/jQ mill"• • " . '" m",., to p«,.
d""••n OUlpul of :15 ...111 Inpul eN<:con"""",,, olio... '1"'"
_dtobO~"d_-'Y
_ 335 Opor_ up to JO_no on F In an~ 01 0<0'\<
J __.... *,In__ 2 1IS-":wl_
...." _ ,...,.15 ...... c...-.... "' ol4-5_.1Jfi
vee_.75 f oJ1I7lI no on F... (J< sse *,In '0 ...... "'I'UI
_l(EIlQO 'IIlw.n~~

Tn.. "'gn POWO' '" ..,,"~!of "TV.sse '" F... oporollon
In IMe 420 to~ MHz Mn o
Wnlo '" eel 'ou"" lalnt b<oc""... ..- 435

Communication Concepts Inc.
____• Do,-. c-. _ " lO"' __""

WITH THESE LOW-COST
2·METER AMPLIFIERS.

• Wrlte or Call Today for Our Free
10 meter catalog

• KITS FOA MOST POPULAR UNITS
Over 5,000 Satisfied Cus tomers

• l ow Cost from $10.00
Easy to Install with Alilnsiruclions
Tune-Up Procedure Alignment

• Kits for over 300 Models of CB
Radios

AMERICAN CRYllAllUPPLY COMPANY
PO Bo)( 638

W Yarmouth, MA 02673
(617) 771-4634 .... 7

I
I. "

10 METER CONVERSION KITS
FOR MOST C.B. MODELS11,\1LRf-,

• Pn"(I~ltm!'j paraboln 'ellt"<.lur
• ')l'..mlP'>~ alurrunuru teed-born
• ') turd~ ",p H il'f" mount
• All nl t ' tdl r ouvtruc l ion
• Ll'\ d"l'mhly
• ')UIM'IIUf )l.lln

Onh OJIJ Serv« e Co, .lntt'nn.1" otter the
'Upl:'rtOf mec hanu al and electm al perter
mane t' 0 1 do h-nn.." manotacwreo to corn
Olen hll , ldndJfrh .I t d re-.,dl'nl' i11 ptllt'!

{ ,II/' 1\ '11 ,. or ", lor OU' ,/,1(,1 -1",,-[,

Data Service Company
J 110 Evelyn Stree t

Roseville . MN .551 1.1
b1 2-b3b-'l4b9

PRO-IS MICROWAVE
ANTENNAS
2.0-3 .0 Ghz

",a
0 .00
35.00
'00

'5.00

2300 MHZ anl.n.... only
Paw., supply kit
Pow., supply PC boord only
2300 MHz PC Boatd wlO.t.

2300 MHZ Antenna

Thil onl.. ......O is lor yovr 2300 MHZ dow ... con 

" ..rtor. Desig ... gai ... of vp 10 20DB. Som .. as
sembly .eqvi'ed. Vo,iable "ollog", ISOMA
powe' supply for dow... CO"'''''"0tS. 8'1·15'1.

SHIP. &
HNOl.

' .00
'00

""'"

No C.O.D. Cash on ly in
...._ , ....... Of c.....iet dMo<k

H.M . GOODWIN WSEE Y
11421 FfRNAlD AVE.

DAllAS, TX 75218 .... 393

.1!!"_lI1ICAOIOOVECORP.
..-430 .&1••

!:.?~18 · lJ7th Au"nut' l'O orlh . Route I
Corcoran ..\\' ~53i4

f,11 -41J8·8014

Comple le $'1'$1""': 230 MHZ con_tOf, antenna,
PO*er supply. 18·· coa• • 50· coa . Rea<ly 10 hool< up

and l u.n on $225.00 PLUS S5 00 shrpp ,nll

MICROWAVE
DOWNCONVERTER

RX-2300
.'f'fU-\l ' v rRODu('r()R~ OfHR - S/.JO

• QU,J I.,~ metal t'llc !<J."urt' ", /h,Hd",a r('
• Fully a....emhk-d. r..01 a 10. 11 '

• Tempor.uure rornpensated
• l u w noi-;e peeamplitn-r
• 90-d,l~ wa rrdnl~

Tilt> RX-2 JUO do wn(()O\ Pf1t'l I~ a ..tate-or
the-a rt mllroYo,J~ (' corw erter tha t conve rt..
14(.11.) - 2 i on Mhl rnn rowav e .,IRn,ib down
to VHf . It ... eSI)l;"l; rallv ..(lI led for hne-ot
"Kht rereptmn o t amateur anrl TV tranv
m""'on~ and " ,ll dnve prlhl' , d VHf n-c e l\pr
or ,I -tandard t(" I(" \ rvron.

("II. \\nt,' ", "'" t", .J(kJ"IUI),.1 ddt,]

.... 3"

..

VANGUARD LABS
196-23 Jamacia Ave, Hollis, NY 11423

•

made In

U S.A,

- CoYefS l 00 10 119.999 MHZ ln l kHl stees enn
1I1umb·wl1ee! d~1 • Accuracy oo1סס % .J1 all Ire
qcences • mremar freq uency modu lallOn trom 0 10
ever tOO kHz at a 1 kH z rate . Spurs and norse at
least60dBbe lowcarrier . RFoutput aujustabre 'rom
~ 10 500mv ilC'OSS 50 ohms . ocerares on 12v1lc
@ l'l! amp • Pnee 5329 95. plusslllppmg

In stock tor .mmei!late sl1lPPlng Ovelnlgl1t
delIvery avaIlable al eolra cos t Pl1 0ne (111)
468·1710.

QUAUTY MICROWAVE SYSTEMS

CLEAN
SMOOTH

BENDS TO
90'

NOW YOU CAN g,f WHETHER THAT

SIGNAL HAS ORIFTfO, AND WHICH WAY,

BRIGHT, SOLID STATE LED ARRAY.

INSTANtly IDENTIFIES 170H Z , 425HZ.

AND 8S0 HZ SHIfTS.

REQUIRES ONLY + 5 AND .t 12 VOLT

REGULATED POWER SUPPLY

JUST ANOlHER " SIM PLE" RTTY PROJECT

"SIMPLE RTTY TUNER"

GOT THOSE METER
TUNING BLUES??

EASY TO USE!
BUILD CUSTOM
CABINETS YOU'LL BE
PROUD OF I COMMERCIAL
QUALITY at 1/10 THE COST II

GUARANTEED I do'!'p.
so COD Olt CIlEDIT CAIIDS. no' Ieel,
IU.L ORDEIlS IN us nmos. 95
AU. FOREIGN ORD!:RS ADD

5S .S0 SHIPPING IN AOUITIO!< 21-
1'0 Po H. ..- 336

+2!!
'tM

INOTEK ~ ...

ENGINEERING

PRESENTS: RTTY!

Z
ASSOCIATES
, 0 101 711

JUI III U '" ".
Sll'l'l' V't11fGS, ru, lUll -J

I THE l£ BRAKE

.END (~-JL-~~&FORM ~
.060 ALUM.
&STEELI
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Why use their flexible discs:
Ampex, Athana, BASF, Caelus, Control Data, Dysan,

IBM, Inmac, K-Line, Maxell , Nashua, Scotch,
Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

for as low as $1.99 each?
Find the flexible d isc you're now using on our cross reference list...
then write down the equivalent Memorex part number you should be ordering.

' .. .... 311

~ (t) VISA c
Order TolI·Free!
(800) 521·4414

For Date Reliability M8 1T1Ol ex Flexible Discs

8 5 4 Phoeni . 0 80. 1002 0 An n A. bo•• M ic n iga n 4 8 106 U.S,A.
Call TOl,."'·FR[E (8001!Sa l _ , 4 '" ou told. u .S..... ISl S)III14·_

Computer Products Dillision

o...ntify PI_nta ""~.'klIl>la
101• ...."•• FIa._ Doaca .... f*:l<aod 10 -'10. can..... _
10 """...... ,0. caM, _ .""., ......,. on _ntl 011 00
un'\1; . '" Quen'; ly 100 p<icir>g. We e'e . ',,,, w~lino 10 ac:<:om
modala YOU ' . malla, o.da 'o. Qu. ntit;" le.ll han 100 u ni!.e ,e
I .. ilabl. In ;"",am""10 01 10 unit••1 • 1O"tb .u.c~a_

o...ntily d........nto .,• • 1"" available. Ordet sao 0< mor_
<loaca .. tna ..",. I ,nd _uc1 ' " 1.000 or u_
yo<>:l"I>; 1.000or_ yo<>3'Io; 5.000.... mora ......
5'10.; 10.000 0< _ _ YO<> 1'1<25.000",_ _yo<>

'" 50.000 or ................... ll'IIo.nd 100.000 or o:a.ca
............... 10000diacoun'otlllUf ..._ ..... _nl'l')" looptica.
....mosl .11 Ma ,.,."•• FIe .ibla Ot&oca ,,,, 'mmadi.I.....v.il.bIe
"""' C E, Ou' ..a r.""".. f<,CIl III'" .,e f1Qu!9pe<l 10 n. ,p U"gal
y<I\J the QU IIII.. p'oduct)'OU n..d. .. he n )'OU need it. If .."'" need
..." ..... _tenee 'o 'lnd I~ ' Ie ..ble Iliac In.r. rig~llor yCIU,
QI th& M_e. compa"bally _ Dial 8(l()-~-aoeo
__Ior _ _ ._cbc_e_09II1. ...CaIotornoa
_ 8O'JO-e12-352 5 . .......... 09111

Buy willi Conll<l. _
' o vat ' ''' ' aal.., ...-"""," CE '" ""'" M• ....".. fle.'.... llt_
aa nd 0' """.... 'fOU' ",de, d"&<:1'" 10 """ Com"",., "'odocll
D,.I."'n, Ba ou,. ' o ca lcula 'e "0'" pnce "a;ng,na CE P''''" in ,~..
ad lo4<;~van ,.-..,. pl.... add ... ...1. ' a • . WnlOan p"rc~...
0tdeB . ra a<:oo<lIael ,,"'" """'__n_ avenc_ and
_ _ rafael"'- at. 10000 aurdlwll'l for' _ IP-.g. M ........ .......,.10 .. '" , M_ ..__ •__
_ .._. .0 0... 01 ___ _ ""bac_ ~_ CE.

~_........ ln '_ael ""~. S20 PO

....n:na' ga ' '''_, nandling ,n addit.... 10&'l,pping c~arg 11
&'I,pmen'a .'. F.O.B. ......n ....-. M"'~","" . " o000'. _ "I .....
oan"oed an<! lore;gn cnac '. raouora !><on' c,",• ...,•

M'" ot<fe... too Comm\l n",. ' oono [ I.." ",.....,., 80. 'P02. Ann
_ .loloch'll&"e8 I O$ U.S.... ......, 58.00 _ COM","n.........oI
100 _ _ '" 58.PO _ "... 0I 1PO5__ ~*" Ior

UP' s.__"" I I .. .....~ ......"""'_U.s. ... . __ . Iol_a-va",Ylaa eatd. __ '*' plICa

I~ ca<1l "'_ Otclwo- to.'_ in .... u_ S'.'. Call
_,me 1IOO-~21-441. If _ .,e""'_I'" U.S ", on Iolocnogan.
dl.1313-99.·.... 00.,., InQ" "'.a Inv" '" ...., ",d., I.... a'
Communlc. llona EI...,tro nlca a , flod 2' nou ....
Co""'-;II~' ' 11181 Commun lc.llo EI""'..,n lca·

~."_ • • __ QO.OPty Il'OductI 'I\&l YOU <:atI doo---' on
Ouailly coo,''''' •• M-.. m al.","11 .."n I~ best
m.I.'klI'- avail.ble. ConI,nu.1 su n."". ,n,ovgnouI In.
ant<r.m0nu'''''' u' Ir>g proceoa, Tn. benefiIof Mem ore '·1 yee...
01 e .pe<'.nce On magne'ic rr>ed<. produchon.•e .... lli"l/< ' or
iflltanol. ... pr_r.ary<:0&1'''11 Iormull'iona- Tl>a ..-1 OCIl)I'Iilo"
lic..ad_inl;I"'__ .,.,....Iind .......I_ ..._ .. 1

loo_tE....... F...
Ead> _ ..-y 101....,... "'-- o.c • .,...,_ 10 100
pe+"CDI'Il .m" ,_ ,Eaen "loCI< '" ....,... I\e._ doac .. , ,ed,
ond~I"', 10 Memo<1l" a al.lngent olen<!a'" 01 .l<CfIoIlotno;;e.
Tn.,. ,..I .ignel e mplitl>de. ' e . oM,on. Iow-t>au modu l.,lon.
""a <W,'le. m,u,ng pul.... ""'or .nd ••1'. pu l.. e"or. Tney a'.
1_IHled, _ compalll~ ,..,ad on d_ a....1able
""'" ......... -...- _ rnanulK1U"" in !he _ ....
~ _ , 1 ..-. 1IIa<>UIKlUnWa- R;gid Q\O&IiIy
_ ... - onto~ _01 .... .....,,,,-.....g po
_ ..nngent Iing .- in • __ at ••oeIIe<>ca 'na!
assurH YOU <:uol......... at • dUll"1')" produc1 <leaigned lorI""",...d d.,. "'''.bill'" and c"".i.,en, lop pertonnanee.

C... 'am. ,.OM. n' P. ck. f1 'nfl
lo4etnOte.·a comml' , 10 eo""llanee doea no'",op ..,,~.
QU&loIy 1I"Oduc1 They e ",oud at_if ' lex;bIe d oacs .ndl.....,.
___ '\1& _ w~n lJf1dD. 9ot~ I.... l>&oC I....
labati1'19 _ -. <1M g oa<l..t~.,...... _at _"""""'_
and _ in """"- Tho _--top boll __ len doaca .
con._tlor IHing and 'Ior_ 9ot~ 1lO. iKt<e{
label, p<oyide ' u" on'ormaloon "" eotnl)Illibihly, """.,ly, Me
,,,,ing. end ' ecord ler>gl h. Envelope, w,fli m ulf,-I.nguaoe C. ..e
and li' ndli r>g In.lruc',onllnd color-coded .emovo ble klIbel.
.... tnduded. " ...." .......Oled '",'u'e ;a ev.ilable 10 provide
",. 1IlC\Int»
f .. 11 Oooa Y.., • • «&My - VOU' _ ....... of Qualify
Memore. FIe>._ 0.:. _ ......~ 1_ 01 cNorga ""_ ••• I.....,. .... foynd 10 be daled_ on ,_ ....
W<)flo.m"""'t> .. itnon on. yN' 01 l~ dale'" IIU'1:he 011••"
lhen '.t>...c.m",,~ Memore . ..ill"'" be '''PO''lible 10' eny
d amOlll" 0' louD. li""'ud;nO COo1MQuenl;a l dameq<o"1 <:aUled
"" I~e u.. of Memore . FIe ,ible 0<-.

_. CI_o< --- ,00_ --'- -- -, --. - - - - - - .- - - • - - - .- - ..-- ......- - ... -,,".. ..... - ""... - - ... _.- ... .- ..- ,- -- ..." ... _. .---" _.--".n,,_ . • •• - ... .--- ......_....._- - ••--- - .--".. ...._...._. ". •• -".... ..- ... - .. ..... ..... '.- ' .'n..'
_.--- -_.- - ... .,.., _. - ,- -" '...- ,- ._.- ....,. ..---....... .. "' .... ... ... ....""., ...... - - - .•- .- ._- ,,,'" '' .. .

'.¥ ""'"~- " " • • '-"'~ .... ... ,,,... - .- .... ,- ._.... ,..,,, .. ....
- '-"-'- ... ... ".." ... ,- , - <• • " ..., .... '" ' '" ,.... ••• ..... .- .....,.., ... ....-_ ..__...._. - •• ......,.. _. .... .. "". ....- ....
. ...0:- ..__ . - .... - •• - ..- ........--- - .. 0 ,--_.. -- ...., ..- - •• ...- ..- - 0 -. - ......- ... •.. 4 -- •." • .... --- ......_-~. - •• 0--"- _._ ,,--- .. •• 00-

._. - ...". _. .....- ,,, .. .... .- ._- ,_..• ... ---...- - --- ..__... ...._. - o.
..... - ..- .._-* . ...... - ,ro 0 0 .".....-_. ... ...*..-- ,.. ,. 0---"'....- .." •• -. _.. ,- ..... ..... 'D,D _ ,.......-- - ...__..

"- •• •• ...... _. _.. ....... - -- ••• ..' .. .D.....·• ........ _. _ .,
~~-

._- .. - _.--- .. •• •- ••• - -- •• '" ..... -- --_. ........-....... .. "'-- ... ,. 0- - - -_........."'_.... .. ... ., .." - _.. .... _. .•- ' ....no ..... -- ..~m. ..,. ---_. ......* ...... ..-...' .. ,. ... .,.. .. _.. _.. '- - '.. ..." ... -_......". _..

... .....""'.... '-*. .... 0 " .,,,,, ..- _.. - - ..,~ .... ..,.. ..- ...." " •• •
_....._..... ... ... ..... '... ._,

'.. .. ... '.'.'" '" " ..'.. ..,.. ...- ........ '.." ...,
--'''- ''-- .. ... ........
... ...... '_ . D'--'-- ... ... 0 0 0

0 0 0-_.- .'.- ·D. _ _ _ ".- o. 0

._, .... .. - 0 ... ... .- -- ........ ..-- - -- - -- . - ........ .. • ••-- -" ... ......- - '. .- - ,_. - .' • • '-' ... .-,.._- .._..... - '. 0 ".... _. ... - • •• ,.. .. .. .. .- _. ."..... •• ~ ....
•• ....."..... - '. 0 ".... -- '•. - • • - ,,, ,.. " ..'.. .- _.. ...' ..... .- .................- .., ... 0

_..
0

... .....__..........._-._- •• ... 0 0

_..
0

" -- '~-
.. ... I ~

0 - e.-. _..
0

- 0
-----_.. -- . , 0 " - 0 ::,:" 0 0 -

' 0 -- ._- • • m - 0

_.
0 0

_.- .._- ... ... 0 - 0 ... 0 0

_. .
i-"' - - - ..~ t..;. f-- I~ ._- . _- 1'7'-~_ .. -_. ... 0 •• _.

0 •• • ..... -•• --- .._'....... ... ... .., ..,.. '.... ..'" _.... ,,_...... •• ... -. '..... _ '·D ,.. '. ..... _..--..-
Memorex Flexible Discs...The Ultimate in Memory Excellence ••• r.i

,
.' •



,

electroruc~

Toll Free Number
800-528-0180
(For orders only)

Tn" local osc,lIalo, '5 .Ollage ccnucnec I'''l ma k,no Ill" o-t ,anile app,o. im a l"ly 54

. Sli .99

..."..........
SN.W

S1511.99
149,99

"'''••css
... ................................................................................ S2OO,00

""""""
5149 9'9
S169 99
S189 9'9
S1500

1900 'IlH, ' 0 2!>OO MH. OOWN CO NVERTER
Til'S " " .. .." , IS lunabl" .. ,,, n<;w 01 1900 102500 me dnd " ,Olend ..d 10' amal"'" ,,,d,ous,,
1068 me IChannels .. to 7)
PCBOARQWITHDATA
PC BOAAQ WITH CHI P C APACITORS 13
PC 80ARQWITH .....1. PARTS FOR ASSEMBL Y
PC eoAROWITH ALL PARTS FOR "SSeI,lBLY PLUS2~

PC BOAR D ASSEMBLED AN D TESTED
PC BOARD WITH ALL PARTS FOR ...SSe....BL Y. POWER SUPPLY AND ANTENNA
POWER SUPPLY ASSEMBLED AND TESTED
YAGI A NTENNA .' LONG APPRQX ec TO 23 dB GAIN
YAGI ANTE NNA ."WITH TyPE (N , BNC. S MA ConneCl0f)

2300 lot Hl down COI'l"tlrter H M RU, WIth diS" entenn. Six montn w. " . nty.
O PTIO"' " "'RF902 In ' ,on' end. 17 d B noIse " g ure)
O PTIO" 12 2N6603 ,1'I I,on' end (!> dB nooN " lIu,el
noo MHi DOW N CONVERTER ONLY

lOde NOIse F,'iIu ' " n dB g,"'" on Do . .. ,!I'l OIl COnn Inpul F conn Oulput
7 dB NOlsl! F ,,~u r .. 13 d B oa,n ,n boo w ' l ~ N conn Inpul F conn O"'pu l
~dB No,se F'o ,, ' e 13 dB oa,n ,n box w,lf> S MA COnn Inpu' F conn Oul pul

OAT AIS INCLUDE D WITH "'ITS OR MAY BE PURCHASED SEPARATELY

Shipp;~ and H.nd"~ Cos l
Rece..P1 K'lS a nd S1 50. Pow~ Suppl , """ Sl 00 ,"-n le nna add S5 00. Opl00n 1'1 add S3 oo. Fo< comPlel" sys' e m add sr 50

HOW,"-Ro/cOlEMAN TV RO CIRCUIT BOARDS
DU'"- LCONV ERSION BO AR D S2!> 00
T~,s bo.iI,,' 11'0"""5 con _",s,on " om ' t>e 3 1 4 1 band 10'5'10 900 "'HI .......'e \lam a nd bandPass Io ne<'''Il a fe p<o.,()e(l and . Sl!'Cond '010 101Hz Tt>e boa'd conl.,ns bo'" lOCa'
o"",lI a'O<S .one I..eo and It>e 0 '1'>e< .a" a ble a nd It>e second on, .e' ConS'fllC' ,on '5 o'eally s, mph hed by It>e uS<! 01 Hyl)l ,d IC ..mp hhe<s 10< l~e O.,n S!ages Ba·e bo.iI'dS COS!

'"(1 pF CHIP CAPACITORS $6 00
Fa ' use ""In d ua l con _e,s,on boa'd Cons,s,s 01 £'. 41pF
10 MHl IF BOARD 51500
Tn,s C"tu,1 pro..des aboul 43 d B ga m ""11'1 50 onm ,npul and outp ut 'rtlpeda nce II '5 d"s~ned'O d" _" In" HOWARDJCO LEMAN TVRO Demodulalo, TM on'OOi "j b.. nr:!
P"SS lo ll'" call be lulled'Of ba"dw.d lns be lween 20 i " d 3'i "'HZw.'" a pass ba "d "ppl" 01 1" 1010 ' ''a n ' . d 8 Hytma ICs a '" uslO<! IOf ,,,,, ga,n s' ..ges Bare bOa,as cos, SZ!.

01 pF CHIP CAPACITORS sr 00
Fo< use w,' " 10 MH I IF Boa'd CoIls,s's 0' 1· 0, p F
DEMODULATOR BOARD $-WOO
T",s c"cu,t lakes tl>e 10 MHI cente. "Nlu" ncy sal ellt, e TV S"."aIS '" ,ne '0'0 200 m. lh.o lt ' a nile a" t...:,s tl>e'" us,ng i p" ase ree ceerece. deemp"as",," anO "II"f" , ,,,,
'esun ana a mp l,1,es ,Ile 'esul1 10 p'oduc" 5,anda' d NTSC ..deo Ot" e' ou lpu l5 ' ''clude I~e aud ,o S" bea r" " , a DC _ollige 1" 01'0" to"al to ' ''e 5"""01" o! If>e 10 MHI 5,g nal
ana AFC . ollage c,," le , e<j al a bOu, 2 _o ilS DC Tn" es .e boa'd cos , 540.
SINGLE AUDIO Sl!lOO
T"'se"Cu<l '''':0' '''5 tee a ud 'o S",1na's " om I"" 6 8 ,,"HI he<l u"nc ~ Tn" ,," ,lie. 9O'il CO,IS .. 'e lu ....o 10 paS S I ~" 6 8 MHI S"bei",e. i na lI'Ie M,lIe ' 9O'il CO,I , un,,,. IOf ,ec:oyefy
O! It>e iUaoo
DUAL AUDIO 515 00
Oupbc<o'" 0' ,n.. s'''\I''' aud'O bul ilSO cewe's It>e £,1 fan"e
OCCO~TROL S'!l OO
T",s c"cu" CO"UOIS rne V10 S. AFC a nd tee S Me le '

TERMS
WE REGRET WE ~O LO~GER ACCEPT BA~K CARDS

PLEASE SEND POSTAL MONEY ORDER CERTIFIED CHECK CAS HIER S CHECK O R MONEY ORDER
PRICES SUBJ ECT TO CHANGE WITH OUT NO TI CE ALL RETUR N ORDERS ARE SUBJ ECT TO PRIOR APPROVA L BY MANAGEM ENT

ALL CHEC KS AND ,," ONEY O RDERS IN US FUN DS ONLY

ALL ORDERS SE NT FIRST CLASS OR UPS

ALL PARTS PRIME " NO GUAR"'..TEED

WE WILL ACCEPT COO ORDERS FOR S15 00 OR OVER AD[l ( 2 50 FO R COD CHARGE

PLEASE IN CLUDE 5150 MINrMU,," FOR SHIPPING OR CALL FOR CHARGE S

WE ALSO ARE LOOKING FOR NEW AN D USED TU BES
TEST EOUlp ,,"ENT COMPQNENETS ETC

WE ALSO SW"P OR TRADE

FOR CA' '"-lOG SEE J ANU ARY ' 980. 13 Mao;", .... ' 0 Pages

(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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Z Toll Free Number
800-528-0180

c1cclr0'l!C,li (For orders only)
FAIRCHILD VHF AND UHF PRESCALER CHIPS RF TRANSiSTORS

""""'" 350 "'HI p,.esea l.... D,w."" by 1()'11 $9.50 ,.." PAICE ,.." PR ICE ,.." PA ICE
95H91OC 350 M HZ F'fes.:a ler 0,.,08 by 5i6 "0 2N' !l61 $15 00 ,,- $81 5 MM I SSO $10 .00
l1C90DC 650 101Hz P,eac.'e' Oi"de by 1011 1 11150 2NI562 15.00 2N~9 1 116S "'M ' S52 "' 00
l 1C91DC 650 MHz Presceler Oi.ide by 516 16 50 2N1692 1500 2 N5637 22 15 "''''' S53 ee.sc
l1 C&3DC , GHI Oi.,de by 2.aB1156 Prll";. '" , sssc 2N1693 15 00 2N5&oI1 ' .00 MM' 60 1 ''''11C7OOC 600 101 Hz Flip/F lop * ,th ' eset 12.30 """ . 5 00 2N5642 10.OS "'M l l10212N~2 ''''t1C!l8OC Eel veM '" 2N1857JA N as """ "" Ml,Il l l!107 ' "1 1 C"'0CI"'~. PIleS<! F,equen<:y DeIKtOf ' " 2N2876 ' 2_~ 2N55.(5 12 38 101 M1M! 15.00
l 1 C2.DCI"'~02. Dual TTL veM '" 2N2880 25.(1) 2N5 764 21.00 '" M11569 17 50
!!COODC UHF Prest a l" . 750 MHz 0 Type Flip/Flop 12.30 2N2921 ' 00 2N~2 8.18 '" '" 19.(3 ' .00
11ClY.>DC 1 Gl-il Coun te, Oi.id" by. "'.00 2N29. 7 1835 2N~9 21.29 '" "'2605 '00
l lCOI FC H,gll Speed Dual 5-4 illpul NO/ NO R Gale 15 -40 ,.".. " '" ,."" 51 ,91 ""- ' 00

2N<'949 "0 2NS913 n, """'" 2.23,."'" ' 00 2NS9n 10.00 MMeM918 "'.00
2N3281 .'" 2N!l942 .. 00 MMTT2 1.17
2N32901 1.15 2N5944 8.92 MMT74 '"2N3301 H" 2N5945 12.38 MMT2857 a.sa

TRW BRO ADBAND AMPLIFI ER MODEl CA615B 2N3302 ' ''' 2N5946 14.69 MRF245 "'"F,equency tnponse-40 MHI IO 30lI MHI ,."'" ,.. zeeoeo 7.74 MRF24 7 "'"G". 30lI MHz 160B M,n . 11 5 liB M,IlK 2N3307 1260 "0'" 10 .OS MRF304 43.45

SO MHI OIO - 1 liB I.om 30lI MHz ,."'" " 0 ,."'" 11.30 MRFI20 "' 00
VoltioQe: 21 ' 01" lie at 220 ma max $19,99 2N337S ' " ,."'" 1323 MRFI50 11.85

2N35S3 1,51 ,..... 11,66 MRF4 50A 11 .85
C A R BID E _ CI RC UIT BOARD DRILL BITS F OR P C BOARDS 2N37SS '''' ,."'" 7.15 MRF4SOl 21.83
S'l e 35, 12, 47, 49,51 , 52 $2 ,15 2N3B1 8 '00 ,."'" 11 .11 MRF458 "'''see 53,sa,55, 56, 51. 58. es. 61. 63. 61. 6S '" »oeee '''' ,- 20.11
$lIe 66 "" 2N3866JAN " 0 '""'" ,,,.
S'le, I ,2S mm. I,4Smm '00 2NJ&66,J ANTX .., 2N8 1J6 2O.1S MRFS02 H'
SIze: 3.20 mm as 2N3924 "'. 2N8166 "'" MRFS04 '"C RYS TAL F ILT E RS: nco 001· 19880 lime al 2194 F

2N3927 12,1 0 MRFS09 ..,,."'" "" t.A RFSll 8,1 5
10 ,7 MHz Nlt tO'" 8Mt<l Cry.... F' Il., 2N-4012 '''' ''''''' 45.11 MRF901 ' .00
3 liB banO",'OIII lS kHI m,n 20 liB banO""OIIl 60 .HZ m,n -40 o B llolIncl ",'1I11l 150 2N1 135 ' 00 2N&o1S9'PT9195 18,00 MRFS111 21.&2

.Hl m,n 2N42'61 14 80 ,.-, 1200 MRF8Ol)I ' '''Uillmille 50 liB, Insemon loss 1,0 liB m,lK R'p(lle 1 0 d B m• • , CI.°. 1- S p! 3600 2NU27 ' ''' ,.- 12 00 PTll86B ' 00
ollms $59!> 2N49!>7 3,62 A50-12 " .00 PTIS71 A ''''MURATA C E RA MIC FI LTERS 2N49S8 2112 BFR90 ' 00 PT16 12 '00

Models: SFQ.4SSO I SS kHI " 00
2N4~ 2 23 BlY568C " 00 PT~8 ' .00
2NI976 " 00 8 l Y568CF " .00 ".... ' 00SFB·4550 455 kHz '00 ,.""" 12.31 C03ool9S 15,00 """ 10.12CFM-I55E 455 kHI ' " 2NSI08 .., HEP7li1S3011 .." PT9781 21,30SFE· IO 7 10 ,1 MHZ '" 2NSI09 '" HEPS3OlI2 1130 PT9 790 1 1.70
2NSI60 3 19 HEPS3003 "" 5010<13 ' .00

TEST EOUIPMENT - HEWLETI P AC KARD - TEKTRONIX - ETC. 2NSl 19 ' ''' N''''''' ' " 5 0 1116 ' .00
2NSl81 '00 N''''''''' 19,90 S01 118 ' 00H.-tell Pachi,a: 2N52 16 47 ,50 HEPSJOOl " " S011 19 ' 00

19 1C TWT Am plihe t 2 10 4 Gc 1 ",.n 30 1I8 ga.n $ 11 50.00 2NSS83 •." HEPS3010 11 .31
eoec 10 mc 10 460 mc ,1 uV 10,SV ioto 50 ohms SIgnal GeOetalO' >0000 2NSS89 '" HEPS502'6 ' '''eoeo 10 \0 420 me ,1 uV 10 ,5V iMo SO ohms S ig na l Generator >0000 HP35831E1 TRWMRA202J.1 .5 42.50
612A 150 10 1230 me .1 uV 10 .SV inlo 50 ollms SIgnal Ge oe .a lor 750,00 HXTRSIQa "' 00 10281 10.90
614A lIOll lO 2100 me. Signal Gene.ator >0000 MM1S01l 32,20 """ 11 .90.... 1.8 10 42 Ge Sigt>al Ge""•• ' o< ..00 ""'" ,..
6168 1,61042 Gc Sognal Gene.a lo< >0000
618A 38 to 7,2 Ge Signal Gene.a lo< "00
6188 3,8 to 7,2 Ge Signal Gene.a IO' >0000 CHIP CAPACITORS

''''' 7 to 11 Ge Signal Gene.ato. >0000 '" U pl 220pl 1200pl
ease M,c lo", a ve Test 581 ""'00 1.5pl .", 2-40pl lS01lpl

"" 10 Ge to 1~ Gc Sog...1Ge"",.'o< ,"",00 W. c.o su pply a ny
22p! "'" "..' ''''''''',." 12,1 to 18 Ge S ",eep G_.alo< ""'00

value Clllp capac· 2.7pl 11p l ...' "00""0<1 you ..... y need 3391 50,,,
""'" """"AllIach:

PRICES 3.Op! "" """ -"m 22~ to 400 me AMIFM S>g nal Gene .a lot 75000
1 10 10 1.19 I .l p! 82pl m" """"Singar: 11 ·50 '" S.6p! l 00pl 130pl l100pl

MF~R· I Unl_sal Specl.u .... Aoa lyl e r ", .tll 1 kHZI O21 ,S mc PIUQ In 1200.00
Sl . 100 "

Up! 110pI 110pl """"KI>lIH.: 101 . 1,000 .ss 8.2pl "..' Sl Op! """"XR8JO.loo TWT Am ph l,et 8 to 12 I Ge 100 "' i ll l IOdB ga,n 9200.00 1,001 UP .. 'ce' taoe' ""', "0'"''
Pol..MI: 12pl "'"'' "'"'' .01Oml

2038I2I36l l1 02A ISpl l60pl """ .012m l

Cali btl llKl Oil pllY wilh an ssa Ao. lyl il Mo<!u ll "'" a 10 10 18pl 180pl 820 pl .015ml
10 me S,ngle Tone Sy nlllei llet 1500.00 22pl - , 'cooc' .018m1

HAMLI N sOLIe S TATE RELAYS :
12l),ac al 10 Amps
Input Vollage 3 10:u.OC
240v.e.t40AmPI
lop", Vo<ligl! 3 10 32 .de

"RNde, SerVice-sN pag<1 II I

YOUR C HO IC E S4.99

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR
5 52·21/8
5 S9$2 71li1U
5 S95- SOOt IlCW
5 S95-27LS8 YOUR CHOICE S24.95
5 595-27US B
5 645- 2118
900S9ICW
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I

~)MOTOROLA Se,";conduc~or

Toll Free Number
800-528-0180
(For orders only)

Th • RF Line

MRF454 $2 1, 8 3 MRF458 $20.&8

NPN SILICON RF POWER TR ANSISTORS NPN SI LICON R F POWER TR ANSISTOR

. IHl lljned lo r po...e, ,mplof ,~ r , pplie,lIo", in ,rod ... ' l" ,I . com
merei ,1 ,nd .m'lf u ' rlid lO equIpment 10 30 MHI ,

<1~'''I"..<1 to r pow.., ,mpld,., dpplou t ,o fl, In ,"'11,1'1",1 ,

com me"c.ll . nd ,m" ...... ,od,o I"QUlpmenl to 30 MH I

• 5pecl loed 125 '11011 . 30 MH, Ct!¥K!""OIH;' ~

Output Pl,>WH .. 80 W. IU

M Inimum G' ln " 12 de
Ethc,ency " 5O'\l,

• Spooc,t ,f'd 115 Vall . JO MH I a... ..,U'••loC•

O U1l),,1 Pow..' 80 Wi ll '
M,n , m " m G,,,, 12 <1R

f '''c,..ncy ~

• C, p,ot,l.. o f W,It" t ollnd ,n 'l 30 I lo.od VSWR ~ R, IO'd POUI ...,. Vee

NPN SI LICON RF POWER TRANSiSTOR

MRF472
$2 .50

d" ..gned pr, m... ly fo r u~ ,n "'~'''':In.' output , mphl,,,, st.'
Inte nOf'd lor uv ,n C'! 'l<'n·B.nd communoullon. eQu.pment
o~,."nq .1 21 MHI H .qt> bf...kdown .olt"'l"'l .'Iow .. to•.",.

pHcentq of UP modulatoon ,n AM ClfCU'U

• Sp('c, !,~ 12.5 V, 21 MHz Cha'ac l."<flC' 
Pow., QUI"u l • 4 0 W.ll.
Pow., G. ,n ~ 10 d B M,n,mum
EIl ><;...ncy • 65'll. Ty,,"ul

- 2
$46. 45

440 t o 4101«:

UH F POWER AMPLI F IE R MO DUL E

• Spooc,t ,..., 11!> VoI I. UH. Ch.... ' ..... IoU
Qulpul Pow., 1JW.III
M,n ,m um G6,n 19 4 dB

H.'mon,u 40 dB

• 50 1l 1"PuIlQu 'PU t Iml>t'danc..

• Gu. ....I1 ....d S l.b 'I, ly ....d Ru~....\

• G.,,, Co"trol P,,, la , M."".I 0' AlI lom. l,t OUlpu ' l ev. 1 Con tr ol

• Th l" F ,1m Hy b" d Con$\,uehon G..... Con""""l P... IOfm.nc.
. nd R. ...b ,hly

d."lI".d la , 11 5 .011 U HF pnw~, .mpht l ~ ' . PClI>C. loonl ,n
.nd ".",.1 .ond comm••c ,.1 FM fQU,pm..n t 01",' ,11 ,ng hom 400
10!>I"J MH,

MHW710NP N SILICON RF POWER TRANSISTOR

• Common CoIlK to' Ch.facte"ta t ,on

• Spec,fled 13.6 V, 30 MHz Ch . ,acte"n,cs ~

Dull"' t Powe, 12 W (PEPI
M,n ,m um EfI ,c ,ency ~ 4CM1. lSSBI

Outpu t Pow. , 4 0 W lCW)
M,n,m um Ett ,e ,.ncy • !'>O'll. ICW'
M, n ,m" m Powe, Ga ,n • to dB (PEP & CWI

do1, ,'lf"'d " "ma" ly lor use ,n s 'ng!. ~,~b40nd 10.....' ¥Tlpl ,l,.,
oull"'t .""Iou,ion, on e ll,a", band . nd oth., eommunlca t,ons
equ,pment ope'a"ng to 30 MHz .

• Ch.'acl."z~ tor Songl. So~.nd.od L.'9"·S.~1 Am pl,t 'e ,
A"p1 ><;."ons UI,hz,ng Low l .... Modul. t ,o n .

$5.00

MRF475

Tektronix Test Equipment

•
"•••
•"·1

'"'",.,.,.,.
III ".,.
•
",,,,,,",,,,,
Il, .

'l'....
•,.
... .11

'"
'",.•••.~.,
"'" "

• _ ...,.. '" "" I.
_, ' .."co .'ot I.
'." . ,,. ClI: .....
...." .. "" I....." " .. "" " '- ""' :..,.. "',..",...."., ,......,...,"' ,.
t." , ,., I. '" "","""'" .. '" , . _ ,
. , , , ••,. '1", ' "
...."" ,, . ' " ,\00<, "" . "" til ,. '''"'I
...', ' ,'.' .'.. I.
(WI , ,' .. lit t. 1 ' "" , •
(W' , " .. lit '" ., , "" '....,'... "" ,.
'-,.... -'".. , ,. - ,".. ,.
... ' ,f,•• " .. ,.
'-- "" ,.......... .,.. ~,. "'" ,.
.... , f , ... " " ,.

• 'f' "" . lit ~, ff " " "ot ,.
. ,_ lit .' '' , .. ' "" to

I .., " .. I. ' " .,Ie, ... ,. '.-._ ,. ''''1
..._ " , ,,. , ,. ' (10)01
0( ~I" " , _, ,, ,,,

c."'" "" ,f,••,' ................, .. ",,,.,.. C_._..'.
lit t. ,_/ ,,_ ... . _ •
'" ,. ' .... 1 " _lit to> ,,",I ,,_ ... . _ ,
'" to> ,_I ,,_ to" _ ,

, """
12(1 00

".••lit 00,,.
.oo

I " 00
moo
,lj.OO
~oo

~oo

~.,..
••\0 .110

" .""HI.'"••••
IS.'"
. OO
OJ . ...
II,'"

.oo
~.

''\G,OII
.OO_.-.1"'.00

1.1.00

Scopes with Plug-ins

..." .. , . _ 1 .. _ . ,•• ,," .... , ... . '" I.0''''''' __,' I...... n"o '.-.,. p'" ,. to.. _ . ,

,., oc ,. '_I ' "'.. "0,"" • • , •• , .. , ~ , ,, ..... /0. , ~ '"Pl., I,',
"" '" '. / .. _ • •" • U 1 ' , ,.

Tubes
,,,. , ." " ,""OJ I ' " 00 .,.o.,- '01 01' ",,"""" ~oo "I'I· '000' ,.. « " .... 1..... 00 " 'I-- ,oo « 11_ '.... , ... ~ ,lIt_, '". ." .OO 'M...... ". " '''''' ' 1. 0(1 -· · 1.... •• "'''' ooo "",- •• .. I...... " oo ' M..~ '\.11" "..-" I.... '". 00 ,-
•. ,(D(Jl ,.. ." .OO '01/,- 1".00 •• , oo ,,"0(, / \01 ". "1l0 11.... ,,".Ul ..... '~ ... 'n .oo .,
'0' '''' 1Il ... -" " . ......... 111

""- ". ". ••• . oo..- ,,, .. .".. . oo ~-,.,.",- '01.<11 ...........- ,. --

1' .00
10."".".....
'"'0,'"
ll . ' \
1' .00
10.'"
n.oo
,OO,.,.

1".'0
~.
""••••••



MICROWAVE COMPONENTS COMPUTER I.e. SPECIALS

Dlrfc t io n,] Caual ... l t o 4~, lOd 8 Typ" "

Hewlett Packard

General Microwave

Merrimac

S. qq
II. 99
22.00
l q,oo
14. qq
, ~

l b. ""
,~

'"""H, 99
14 . 99
1. 9q

I S_ 99
10. ""
9. q9,."
,. ~

"",."
' "1 , 99

19.99
S. 99
9. 99

'"'"'",."
'00
'.00

'"14 . 'I'l
12.""
12.99
'00
'00
' .00
.~

.~

,~

1.11
2 . • 0
,. ~

11.80
l. 99

4 . ""' "e. "
'"'"'"L4, ""

'"29 ,SO
H.OO
10 . 99

"'"" '".,'"0-6OCI 8PS _ ..
1400 B-PS _
f B M l( rop.oc ~"o.

f 8 _, I nt~rf.c.

f 8 _r, In t • • f.e..
FH Olt.e l 'It'o!Dq "'- <~"

~ ' e . oproc . , ,or
" i ,-,op.oc., ,or
" icr"p.o, p" o,."
SupPO't for 6'>00 , ....,
~ i o ....p.oc ~sso.
four Bit " ' 0""''''' . ' '0'
9 ..... Di9 1t .1 ~ lor.9'" B~ff.r ( fifO)

..."81\ A.t~ .....,..• • to.-
FOu' DI9' t C<>un tp./O"ph y Dr,....
A~" O'y D, . II. ,
P",h But ton T.l.PtlQn. 0, . 11 ."
':eyba••o tnood• •
TV G. ... Chip
UAAT
U.~T....,
c.v. ("",t ...ll .. .
C.-n;" t'on Intp, f.e.
Sy"" (on t .... II•• , Bu' Dr, •••
8 BH InPutfo..lPuI Po.t
2 of B Ton<' En<co..
t ooo SPH'Cl __
8;n.. , t o PtlQM Pu h~ (on. ~. t .
8ln..y t o Pheln. Puh~ (on...<1 .
ASlJ2 0.,...
~SlJl AM.i • • •
A/O ( on •• rt•• SUM 1U ..
6 8,t 0 /.1. ( ""' ••~t~.
8 B" Of.I. eon••• ! ••
La- u •• l ho"", tlf'tPCto.
I I{'''''' If .loooIi I ,~.
t lO7l] Cl' olIeJI lif,~.

P"",. LO< l lOOll

~ iVOp.<>< p"or

128 • ~ St . t' c AIU' 4 ~O",

L18 • 8 St ot i t AN! l60ns
L2S • 8 StotH II»' 2SOn,

".."."".
M" bu9".( RI ("" trol l . ,
CRI ( ont .o l lpr
ACIA

MEMORY DESCRIPTION PRICE

,,~

" • 8 (PII:(eO , 1. 99
2IL 612S 16 " • 8 (PII:(eO Svolt S' ''91 . """ , ".00
2J\ 4/9114 " • 4 St ot ' e "" _c,o.,s .."
2114L2 " • 4 ~ t . t 'e IlAIl lc,o.,~ .."
2H4U " • 4 SU lIe IlAIl lS/.lols >. "
40n " • I 1l1n_ , e A.I./l '"4ot>Olll01 " • I Oyn... 'e IlAIl ,."
40S0/90SO 4X • I Oyn.~te A... l , 99
l LI IA· U 8 111 2~6 • l Sl olfe A'" ),99
ll llA·l l S6 • _ 51. ti c AA~ l . 99
2I1S", -2 " • I ~Utie AIU' S!,... .."
6L04·)14 104 " • I 5 t . lle ll.I./l J2On, 1•. 99
/1 41·2 " • I SU toe IlAIl lOOn, 14 , 99
OIIl_ I L20 " • 2 SI ,U it IlN' lOOn, L• . 99
9L )1 " • I St. t,e IlAIl lOOn, LO_'1'9

~OIIl"'ti8 IOAP
0IIl_10I'
'1(_101'

~"'~
~",682 I P
", f>lI81 1P
1S:;"'ti8 )0l 1

~-~
'lC£>MSP
0I(684~l

"'C 611 SQ

'I( >H S2P
OIIl f>ll SlL
'lC f>lI SAP
'l( f>86O(J( S

~""""' 1II'iO'1 - J
"' lIIS2P
... J/lS2H
~. J~S4 N

eoos- ,
ROIlGA
/!IOCPU
6S20

"ro
,,~

T.... I(lll()Il
T wo;.0i'4 ~(

T..../IOII '"
"' lU ll
A' S_400 I D
A. S· 9100
A' S-9100
A.S _1316
.I..~- 8 SOO

TAI.OlA
PAI 4n8
PT1.82B.m.",.m.m
'l( IUI OC P
"I()4 411
"'C:14A08
'1(14409
'l( 141111l
"'C:J489L
01( 1. 0'>1.
0IIl:1.06L
"'1( 1408/6/'/ 8
OIIl: UlOP
0IIl: 1l-49/ ">O
", 11]1l

l lOS6S

CP.Ucs Eel.

60.00
1S.00
1S.00

100.00

1~.OO

00.00
90.00
90.00
9S.OO
9S. OO

llS.oo
I2S.00

12S.OO
1$.00
'S.OO

1">0 . 00
100 . 'lO
roc eo
100. 00
11S.00
lSO. OO
ISO.OO
2S0 . 00
lSO .OO

6S. 00
IS.oo
se.ce

>00 00
>00.00
>00 00

11S.00
eoc 00
""".00
""".00
""".00
""'.00
&310.00
,,",00
"""00
"",,00
1 130'..50
1100.00
11oo.GO
"".00
"".00
,,"00
,,"00
.~OO

"'"00

, '>0 .00
1~. GO

100 .00
Loo.oo
lGO.GO

u ri.blf AU t ....
Url.bl .. Au tor 0 to 6O<lB
,"rilbl. AU t .... 18 t o 26 .~ GH.
W, filb l .. . n t or 0 t o 1_8
U'-;Ibl. Att ! Or 0 10 IBOdB

nSAOA Ot..ctionol (ou p l ~ c 2 to 4 (;H, Hldb Typ~ ~~.

22~18 0I,«llon.1 (o"p l ~, 1.8S to 8 GH, 1000R 'yp~ SMA
22876 Ot'Klloo.1 (o" p l ~ , 1, 8S 10 8 (;H. <>dB T, P<' SAA
12S39 1l1 ' K t ion. 1 (Oup l ~ , 1.4 to 11 (;H, l Oil R TylM' SMA
21105 GIt!'!;I,,,,,,.1 (Oup l., I t o 12. • GH. lO<lll TyP<' S'Io\.
Gi , « O "",,] ( oupl ... 4 t o B CoMl 20il8 T,I><' ~

Gi. !'!;H onlIl ( ,..pl • • 1.0 t o '!oDD 01( 20dB T,P<' k

22006 GlrK ti "",,1 (_I~. ].1 t o 4 (;H. lOcIB Tl'P<' k
n Oll Oi' K ti"",, 1 (,..pl . , 2 t o 4 GH. IOdI! T,PO' k
n Oll DI ••'Ctio<>.1 (ouo l~. 2 10 4 G;o. )()d8 T,P<' k

Horn 11.2· 12.4 Gr<.
I t o III Ad.ptp, 8. 1 · 11 . • f.i!l
( ""p 1~r

100 _ ~ 1 "10.. _I ( N( W)
100 _ ~ 1 "1.... """"I {lISl Dl
zoo -. "f'9 T'-"'hlllf' lleuo! (IIS(O)
100 -. ~ r". htor """"I (USl OI
100 _ ~ r "lor _ ot (t1!>[ OI

100 01'00\ N" 9 n,..."tor Mount ( lISlD)
200 0",", Nt'q T ~r ....!l tor 1Iou" ! (VS£O)
S.8~ to 8 .2 GIl. ~.. ; .Olr Atte nu. t or 0 t o SOdS
8.2 to 11 .4 GIl, Wa rl , b l .. Att..ouitar 0 to '>0<18
w' . 0'9uHI. Ad'olrr
8.onclJ>llH f lU..r 8 to 12 .' "" ,
~f OP IP<t....
I . OS 10 10 lilt. f_, ....1...
J. 9'i 10 S.BS GH, fr_ , "-It'.
S.BS t o 8.2 {,I;, f r_, .... t ...
C.r r u <joO' . tt n • UU Slott'" LInt' Ur> h .M'<l 0..1""' 10' Pr_
. <HI 80911 Co• • ,.1 ~ Ionod ~« t ,o<> 1.6 t o III CoM.

11.210 12.• GH. noi.. lIOUrce
2.11l03.Il5GH' noI.. lIOUrce
3.115 105.85 GH' nol.. lIOUrce
5.85 10 11.2 GH, noI.. lIOUrce
7.D5 10 10GH, noI..-..n::e
@lo*XJ) MHl _-..::e
12U0111GHl F__
F_ _
OloilODtl .n IOf
~Wens50 C»<MsDC lol 000 lolCsn_-,.
MM:IOW. ..sw tlCl'l
Pin . beorpliOtl tn<XIu lelOf
Tr.Cklng ue_.'or .~u nl

Feed-I~rouU~ l.,ml ...llon
T_ ",I...,ior>
7.D510 10G Hl C<ystal Detector
7.06 1010GHl...._~ir

ARRA

~"
~".'11
lta 7.
14818,,
H8A

J1M
1181A

"~292A

M'"
&I l l"
~~)].

&SUA
J~J2.

""

2.16
lfi\ 4·60

""'". 6&l . l!lC.....'"

"'"60 1_ B18
'6 100

Narda

"U_26./ 80 1162 Y. ,I.bl~ .tt ~nuto'

Microlab/FXR

401l(-10/
4014-10/
4014e-6 /
401">C-lO/
101">C - l Cl/
lO<'•• l(l
~G-20

~l _ l(l/

XlJl -1Cl1
XlJl -lCl/

)(347...
S 347A
G 347...
J 347...
H 347...

""""..."".,'"
"'".-
"'"""''',,,-
• oec
101008
H 12''''
HQ1A

e1ectroJUC"l
Toll Free Number
800·528·0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

100. 00
200.00
200.00
100 .00
100. 00
100.00
100.00
100.00
100 . 00
25.00
lS.OO

100 . 00

12S. OO
12~.00

12S.00
1 2~. 00

2.S GH. ! 1P<' SAA ~~O.OO

as.co
~.OO

2S.OO

22001 OirK tion.l (oup l~. 1.1 t o 1 .S CoM, 300B
Ot,~o t l on. 1 (o"pT•• 2 to 4 GH, lOOB T, P<' H
Co.d.l Hybr1~ 1 to 4 GH. loB I yp. H
( .,. d 41 Hybrid 9SO 10 2 GH. 1 08 Type H
1218O V..i'bl ~ Att~nuoto. I 10 9O<l B 2 t o
... . .,.,. 'oSfo 10 TlPO' ~ Ad. pt• •
fiA.....nfftU<lto. 8.2 t o I•. • GH. 6 ""
~••..,..ioSfo

12.4 to 18 GIll V....b l~ .n.nuito. 0 10 6ClclB
~ .2 to 12. 4 GIl, Url.bl ~ AIt.nu.to. 0 10 60dB
V"i . bl . All~nuHO' 0 10 60dB
Slo tt.-4 lln~ wi t h !1~ ~ M.pt~.

8 .2 t o 12. 4 tiIll V. ...bl••tI.nuoto, 0 t o S008
1.05 t o 10 GH. V••lobl. A l t~nu.'o. 0 t o 40dB
8.210 11. • GH. "r"bl~ .tl tor 0 10 4Sd8
J. % t o S.8S GHI " ...bl••t n t or 0 to . ....
r'_1 "" t,,," S . l t o 6. 1 GHl
Fl . .... . ttpnuoIO'S
li • .-4 Attpnu.to.s
2691 Vod.bl. Att...uilO' . )0 to 6Od8

PRD

)ll43 -3Cl/
12~14

lOll
l Oll
1114 /
22111
,to-£>

""
UIOI
X101
c 101
20'>A/361
,,~

18Sf1~ 1
,~,,,.....
1.0-'.(.0.(
1000 .J
I/t I~SO<H (kG.



INTEGRATED CIRCUITS,- ,_. '. -- '. ,,'..-.._.- --,- -_.•• -, • " ..- •• "- ,. .. ... ...,,_ .. .'.,- • ,-" '. -- • .....-- ~ '.- .- -- ••.- • ,_., • 3= •• - • "- •• " ... ....._.. ••,- • ,_. • " - ,. .... _ . w ...-- ••"- • _. • := •• - •• ....__ .... ...,,".. • ,........ • •• - •• _.- ••'- • ,_. •• -- • ...'.... •• .-,- • ,- '. -- • _.- •• _......- -". • .- '.-- • .- •• ~
,. • '. _..

"'- • ,_.
'" -- '. - •• • .. .. • --- •,- • ,_. •• -- • - •• .. .. .. • -- •'.. • ,_. •• -- • -- ,. • • • • ---- ...,- 0

,_. •• _. .., -'... .. • .. • • _..__...' ...- • ,_... -- ,. _.. •• • • • .. _.._---"'. • ,._., • -- .. "",-, •• '-"" - ....- • ,_. • -- • "'-,,,.." """""-"-.- • """",." • -- • - ,. --".." --_.._"" .....- .. ,,,,,,",," • _. • ... ". ~ ~ .... ,............ ".....- .. ,."",." • ."..,. " ." ". .. • .. •••• .. '"",",.,. • _. .. " • " '. ......_'......-... .. ,- •• ",." .. _. •• .. • ,. -- . lI •.- • ,. " •• - .. """" ' ''' "'TI'., -_....._..-"'... ,.
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" - '...,- .. -- ••'''- "
_. • -- ,. ,"... ... '.... .. - -- ..••• ,. ,- • = •• ~. .....- •• '-- •,..,-. • ' '''''0' • •• ........-,. •• ,. - -, ••".,. ,,, LOO"· ' • _. •• _........ •• -."'" • U"," '" " -" • ". .. " ' .."... •• - "'''I:''''''' '' " '0. • -" •• "., 'IO .... _ '. ,- _...- • ,,- ." 11:: .. ". ....._... •• -'.. ........ " ,.-. '. •• ". o r; ,W'"", •• _.. ,..'.".. • ,.-. .. -- •• -- "...." ... •• -_. • •""'" • l.'" •• -- ". -- ....,.... •• .._-

10'''' ," ....". •• - '. -..... ,..._- •• _. • •",.'" .. c.'''' • -- ,. ,'..- •• ._-,"... • ,~· 01' •• -- •• _... ·,,,, - •• _. "..""" ," ,~... ,. II:: ,. - ... .".- ••'.. ..
'~" " '" '.- •• " ""ow", •• ..............- " ,~,.." '"

_.• •• ." ,. ,,,,, - •• ..- ..... .. ,_.. .r. .- • • •• ,, ".. ... •• " ...... ...--- ,,,".'" " •• '- • i:lI ... " .... " .. .. ...... • lot' . • •• ..._ ,"".... ".,..... ...- •••• m ."",... " '''''' • - •• '" "'. ." .. ,"',,,.....-... ."'o.- • .- •• '- • .. ,...- ... ,.. '" '.... ..•• • •• • .- • - ... " ..... • • ... ',_ ...... •••• • .- • ... .. - ". ... •• '''''- ••'..- • •• •• "',, • ~ ,. .- ,. ,"'. ... ...- ."'''- • .- •• .« •• - ... '- •• ''''' :::'' -''' ...••• • .'" •• ,- •• ... •• _. •• '.... .....__...
'u'.. • .- ." '- .. ... •• ••• ••'u·. •• - • '. " •• <0 •• _.-
'.. • - • '.. .. • • .. ._- - '" '" ,.'.- • - • .""". •• - .. - ,. - • ~ ••• • ". .. ·c'• •• •• •• - •• - .. to •• ...'.- • - • '<0' •• - ". - •• •• • ·'"..- • - " ,- •• - ." - •• ...'-- • .'.'o.- • - • .- " .' •• ••• •• ..m ". • • .'.,...,. • ",." •• - ... ••• •• ".. - "'''' .. ' ....- • .- •• '~-"" - - •• ... • .. •". • ..._,.... ,.,_,,,"'01

_.~......- ,_..' •• .'.'."~ " •• •• ><m .. '." ... ''''''''',,' • • .. •..- .. .~ ... .- •• """"""" " .. - •• "_.' •• •••"",... " ".'co •• ,,,.,, •• ..- ". _.. ". .:it- •
'~ ."'" " ,,~ .., ""'.... .. -_.. ... .. .. '0,,,.".. " ,.',. •• • T.." " ....-_ .. ... ".. _.- •tU "" • -" ,. - • .'- "'-," ... ••,,,"'.. • "'-"" •• - • .."", .. ":::=.~ 100. ..- .. • ".'...'." " 0;0"" ... •• • "..." '0 ~._'. . 0 ..
'.1'''' " - • .- •• • • ~.

_.. .. ..
'.... '" ". .. - '. -- I" . - ,'. • • •
'U..'" ... -- • ... .. - -~-"

_.. •• ••........ '" -- .. "" •• '•. •• - • • ••'.'''. ... -- • ~ ,. ,- •• ...._" _.. • • ..
'..'. .. -- .. •• ,.._. •• .. .. ... .. -- •• '.'.... . .. _. • ... ,. "..... •• '.........'.- '. - .. ." •• ."........ _ .._to, -_.' ••.... - • ~ '. ,. •• ..- ... ••- • - ." ,. ". ......... -- ..- ... • •• •• ••• •• •• ~ -"....... -...- ,.
~ • ... • ,. •• ,. ••.- •• .., " .".. •• .-~. •• _.. .. .- ".'-'- - •••• •• _.. .. .__....,." •• _."_. - '.- ,. _.. • ,.... •• _.• •• _ m . ' '_ '.,......,,,," "

_.. '. ""., • _.. ." ,.... .. _.. • ,'..... '" -'. •• ,,-,_ . - ••,,,,,,. • -" • ,'....." •• - ", ••'0. '" -- .. ,'...., ,. _.. ." "...,0- .. _. ,.",,,., .. .."," ." _... ..__....
L"J"~~ • "G' ... ,,, ,.,

" ,...,,, ,. ----""'" ,. - • ,,,,., ,. G. •• ,-- .,ll,,,'" ." _. , ." .- - '-_....
~. '. -- • 1""- _ '" ••

I

PROM Eraser
1SSeI'IIl*Cl. es Pl'lOM QNClfy S31.51
(WIllI .. SM.Yl 6 PAOU QNClfy OSHA.
Ul_ Slil.51 (Mth _ 194.511

zao MIcrocomputer
16 DI\ 110.1 MHz cb::k. lK RAM. ROM 8fNcI.
boud ~. h celllllTl lor cootrcl Bare BoaTd
SllI.5G. FuN KIt 199.DO. MO'/lIlor S2lI.OD. Power
Supply Kil 135.00. nllY bile S30 .lIll

8-100 Compuler Boards
8J( SIalIC Godbout fCOfl(J ItA M 14900

161( SlatM; Godboul Econo XIV M 269 00
~I( Statot Godboul Econo :0:·24 I(fl 41 4 00
32l( SlIIic r........... . Econo :0:':32 I(fl !rJ1oo
161( l¥- RAM Kit 289 00
32l(~ RAM K( 328 00
6011(~ RAM 1(1I 399 00
Videol~ K( 1131._
ao IC Update Masler Manual S39.00
Comp. lC diltl sekdDf. 2100 pg miSIllr retll<CllCll
ll'JlCle. Over 51 ,OOJ cross retfll'\lfl(:l!$. fl\lC upd~

SCMCII lllfOi'g/1 1!l8O. llomesbc postage 1350

Modem Kit $60 .00
SliIlI d I'>f¥l. ong.. _. "10 lUI'IOg neces·
sary 100 ~llble JOO biud. lnexpensroe
ItllI.AC c:oupIer pin n:Ulell Bel orWf I 11 00
LRC 710G+Pn.'tI $311 ,08
40-10 coII.rnn dol I\'IitnI .moat!. SIll ~
IntetIICt • 1M......~

&140..32·'20 -.erSOI 10&05 • . (lpllorliI callies

~-LIlC 7000 11'I.... _ l_ c*l IDr__ EM
wiUllGllwtrt S35lll1

NiCad Battery FilirtCllarQer Kit
(Ipens sIlorIId OIls t!l;d worf! llOkI a chqe
inIl hn chIr\l8S II*Il LIII. • .. _ krt .. '!Ill
P¥lS n onstrue:bonS S1.t15

Rockwell AIM 65 Compuler
65Q2 biselI sn;pe b<a'd WIIl IIA ASCII~
nj 2(1 Clllu/M Ir\elIl'liI pool.... 2(1 CfIa". IIpharoJ·
menc dlSjlll'j', ROM monllOr, rully el(jlilodlble.
$405.00. 41( ver$i on $450.00. 4K Assembler
SIS.OIl 8J( 8&Ic InterpreIel' 1101l.0Il

SpeoaI.... power~Ior AlM65 assem. In
Ilwne I54.OIl . CompIele A1h1Eio Ill '" bnIfQsI
W1lfI pow<II'~ SoI99 .OI. Molded plasbC
IIldoue I:J • boll AIN6$ inIl~ soc:ctt
117.51. SpK8 F'It:bge Pro .,.; AlW. IlK llasoc.
po..- $UppILr . CIlIn!I $U5.•.

Al~1lJM'IN'Super er .. PIll~
btwd. 3 IlnOIIe .-.d 1 '"* IUs bd I*Is 3
lXJOIll!O::n 122.15.

60 Hz Cryst.1 Time Bue Kit $4.40
Conver1s dlOltll clock. from At lne llClJ)ency
10 CfY.tll bme base Oulsllodlllll accuracy

Video Modulalor KII $9.95
ConYerlTV wl lIllo I hojI QUIlrIy llI)l'IIOl' " "0
aIIel:lInQ IMQI ~ 011 .. ..... 1lI5ln£.

Multi·wolt Compuler Power Supply
eo- $ ..... · 1,", SIII'4I. So 15 11I'4I . -5v
5 11I'4I . 1.... 5 a'I'IP. - , .... (JPIIOll :! So. ::! 1""

In! ..lillid a-: KII $2I.tI5. Ktl 'MlIl chIssIS
.-.d IIlllltltQ'e SQ.15. Add 54 OIl tI\IclIlO'lO K~

01 hIrfIw¥I 114.... WOllll9rM l cze 111.".
11.SD shlPPlllO

Gremlin Color Video Kif $69.95
32 l 16 alphalnumeric; aod QrillllllCS, up 10 8
colors ..,Ill 6641 cillP: 11( RAM ill EOOD PlUI/5
1110 Super E' .. pon bus No hlQll l'IS ",apllla
On bo¥d AF ModulIloI kiI $4.15

1102 111I: DyMmlc RAM U $149.11I
£ocp;o IllIblot II J2j( Holden I1IfnI5fI 00"'d0dIli ....114
t.Iil:" 'nI;l WIlt Sl*S Add . 16K RAN Ia.•
n., Ink fdIoIIf . e.-a. 115.•
.... I a ........ s.tIIIl' .Amy . en
IIIlol~Ik .1 S·101l4·S1alElfHliooI 1.95
S\IPII' .......1111I VII Soolla UIl1llll 115 lID

Super Color S-l 00 Video Kif $129.95
E.qlInd~e 10 256 l 192 hlQh resoIutlln color
graphICS. 6847..1th III d1$j)1ay lI'lOlIes (QlTI~ I.r

controIed . Memory mapped 11( RAM 8:lllInd~

b1eto 6K. $-l00bus 11lO2.8OllO.8085.1IO etc
011'" " : SII' III IIU nliC, rlcl•••"1"....-.
~. II 125.•("I,h s ...... II 41[ '" ll ,.. _
_ I
t lll2 TIIly"1ie s-w IISll.. IlUlll
Sol,. lIIollIICI' Y2 0i2 1 SoIorcI UlIlillll S21l111

TERMS. 55 00 min. order U S fundS CallI "sldlnls add 6% III fREE : SInd lor your copy 01 our NEW 1980
11000 min BlnkAmllicIld .nd Masler Chllge .ccepled $1 00 murenCi opllonal. QUEST CATALOG. Includl"" slimp
Posl.ge. Add 5%. C.O .O 11000 min ordll .
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MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

PARTS WAREHOUSERAMSEY
EL ECTRONIC'S

..... 62 Inc.

$24.t5
$29.95
$29.95
$29.9S

2575 Baird Rd,
Penf ield. NY 14526
716·586·3950

C. 1l You. Phon~ O . dl:' r in Tod. y
TEAMS: SaltSlKlIon gu• •anteed or fTIOfley

,~Iunoed C.O O. add $2.00 I,l ,n,mum oroe<
16.00 0n:Ie<. unde.SIO.OO add SI!lO. "dd S' ,
for poslage, ,nsu' ance, Ilandllng. OvaI...a.
add 15% , N Y ,esidenlS add 7% lax

..--ElI:II

CLOCK KI TS b!!!!'' ou< "'" '.vori............ 89....· 0...7,_ _ 10 D.'..~.. _ ...... __ a"" _ '__ """'J'

Try you. h a nd at buildmg Ine tmest lOO king cloc k on the
ma rket li s s atin hlllsh a nodized a lumin u m ca s e looks g rea t
anywhere . wh ,le s ix .4" lEO d lg ,t s provrde a h igh ly reada ble
di spl a y Th is is a c o m p le te kit . no extra s needed, a nd It only
take s 1-2 ho u rs to assemble You. cbc.ce 01 c ase corers
s ,lver. gold . b la c k (spec, ly)
Clock kll . 12124 hour. DC-5
Clock w,t h 10 mon 10 "mer. 12/24 hou ' , DC· 10
Ala r m clock , 12 hour only , DC-&
t2V D C c a . clock. DC-7

Fo . w.red a nd tes ted c locks add 510 00 to k,t pnce
SPECIFY 12 0 R 2. HOUR FORMAT

Supe. Sie'urh
A 'UPfl' ",n.,Io•• ampr,·
I,e' .. n ,C" .. ,B P' Ck " p a
pm dfOP al 15 ,...." G'eal
IOf mOMoon9 b.by .
room or fI$ 9"""'.1 j)<J"
PO$@empf',"" full 2 W
mIS output. ...-.s on 6 10
15~ ""'"'" &-45 """'-_.
ComplMe u BN·9

$S,H

V_ .._ .... XIl
Con........ 'v 10_"_""" ___ ,__ d< •• A ..... on ~

"'v """ _ _ un,' on
__ e-- ¥O-f ""

We now have available a bunch o f goodies too
good to bypass Items are li mi ted so o rder today

Led 8 11ne , KII
A g ,• • t .l1enlton gel·
Ie' wh,c" . 11. ,.,.,ely
n. st>f15 2 I"mbo LED•
u... 1ot .........~
bullon. ... , n ,ng--Runs on 3 10 15 """"
CompIel"k~ BL· 1

U H

CPO·1
Aun. on 3·12 \I<lC1 w. 11oul 1 KHZ 000<110' CPO
.. ,., .... A"" 'O0..,,11. 10' Comp...la k,1 12.'5

Color O,gan

SH muSIC co......
a live ' 3 dl ller"n l
hghl, Iheo.", w " h
m us ,c One IIll lll
e aCh lo r, n illh .
m,d·r."g e and
lows Each ,nd, 
vldually adlu,l
able and dnvn UP
to 300 W ,un, on
110VAC

Complete k It

ML- l
SI .95s l 4 n

l • .n
f ~ · 3 K'1
n"· 3 w" ",,, .nd T••l"",

FM
MIN I
MIKE
A 'U~f n,gn ~t!orm.nc" n o! ", ,, ,,,
..." "'0. " . ,1' T,ar'S"' ,I....able
........1"p 'o XlO y.'<I. W I th " . c~·
"0...,1.""00 qua'''' b, ",un, 01 ,Is
!>u.n ,n .lecl'ill m,'. K,I .ne"","
case m,o. on -cl'f . ..,Ien an '~,,"a

ballatv an<l ' ''f*' ,n' I, OO::" OO' Tn,.
'. tna ''''.'1 "nil a",lObl.

Fill _ -.. 1lI1" 11: "

T '.r>sm'lS up 10 300' 10•n" f '" b'oa<!<; nl •• .
e.e. uses an" lype o f
m,ke Runs on 3 10 9\1 Type FM·2
has .dded ."nS,I... m'k" p,,,"mp
.'IQe
H,l-I ' " $J .SS

Wh i.pe. Ligh l KII

An ,nl. ' esl,ng k,t small m,k"
PIC kS up sounas and converts
ltl..m 10 Ilglll Tile loude' tile
sound , tile bftghle. Ille t'g lll
Inc ludes m,ke . contrors up to
300 W, fUnS on 1 10 VA C

Complet.. k' l , WL·l
$1.95

T..... O..,_ ~
A compIMe lone de<:o- ,J
(\f." on • "ng'" PC 7
!>oa,d F",'u,n 400- t{XJoI/
5000 ""1 a dJus '.!>!"~
rang" . ,. 2(llu ,n pot. vOltage ' ..... u
laho n 567 Ie Uselu i 10f rcoc e 
lone bur,t delec hon FSK etc
Can .'50 ~ "SM as a Slable lo ne
~O<le< Runs on 5 10 12 _0'1'
Como'''''' k,t TD-! SS.t5

Car Clock
'"'"" u~ lI:n . --,- s _ e_ _
_ •• a ..."". -.,."'0 ._ 0«""". 'u,," tl<l<' ..tk<h .. ..~ ' 0 bu.d .....
,n,,'" CI<I< ' mooe n' " com __ ,..,.. on ..,,_ J .." 2
. ..H e..... t .... O<>OU' 'S "' ,"" ' 0000'0> " MQh. 0'''''' .. "n ' u'om.h" '>"9"'~""
co n" o' ,,"oto<." - . ..~'". ,Ou ot a n,o",.. "aO."" ""P''' ,,~v Of ",on, Com.. ,~ .
.nn',n_,n ano."M ".",,,,,um <a,e " noc" CO" '" ."..,n.d ~ d,,,.,.n, ..... u''''92, ,,'.d
,.... ChOf"e of .. ,.. , "'..,.0'9O'd".... ,..,"",' • •

OC·J . '. '2 'Of.....' 1.22 H
OC·3 " " ad ...d '...' .... I tt "

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

'2 "_,,_.~._..._£..._
~ _ ~.o ".,. - ..£ .. .. . 'dO'''' _ ,
, ~... - "" ........._..',. .....- ....
.""", ,"""",,,,,,. 0."""" "'~ "",•.,.,""'.
'01"'" . "010,"' .~o """ ,,,,", '
DC," ,<or' ~" " "". ........ ." .. ..
OU ' _ "","" n ..

..... . 'odO~....... ' ...

' ,e . ._c--.- _..,... .SC', •..-• .-f._..__.~ ...-.. .-.. -"- ., ,--_ ..,..... , ,- _ _.,_ 0' ,..- ' ' _ ..-.
• ,,~ <;C " __ _d ' '." .. ,..... '0_ ..."" _ ..,..,., , ,__ ' R' ", _ . _~'~'''''''' _ ...
'~"- ' " ...._ "-'..~
~• •.,. 'e"'''"'' eO'• •', ,."""" OIl "" .""" w~"
l 0 • • ' C... 00"""......... s.-.-,-", .,

c__ A...'" Cloc k
Til. ct<>c >111., • go' " .11 6- 5" lEO.
'2 '2~ '10'" .nooz~ 24 ""u' a'" ' ''' •
~U' cal.nd.. balllf~ baC kup an<l
101. mo, . TM 'UpN 100 ' cn,o ,s
u.ed S"e S. h2 mche. Compl.,.
>" In s cue lnol . ..a".b"'l
DC'9 S:J.I 95

51 K,'
Po-oducn up 'd and down... 'd
..a ,1 cll.,aCle"sl,C of a pehce
I" an 5 W pea k ""d 'O Oulpu1. ,,,n .
on 3· 15 "011. US,," 3·45 oll m
speake,
Complete k,t. S"'·3 $2 ,95

... ... ..-.-_ ..... 'VOC l_'...._ ', .__ ...-..-. fa ' 0' ..
'" '..... ...

P'oduce. LOUO elT . haUI"ng and
a" . ollon getllng s" en "• • sound
Con .u p~y u p 10 IS ... U. 01
ot>no . ..... '"""'" II.... on 6- '5 \lOG

PARTS PARADE

u......... T_'1I1
P,o..de. m. b.SlC p.,t. 1M PC
t>o"'d ,equ""d 1o o'O"d... sou'ce
0 ' p,,,c,s,on 1"'''09 1M ou l....
g_HIT,on uoa. 5S5 In" . , IC . nd
'r>cl""'" • '."9" 01 p.n. fOf mos'
I"",~ nee<l.

UT·S K" n."

S59 ,9S
$44.95

-

Exte nd the range 0 1 yo u r
counter to 600 MHz Wo .k s
w,th en counters Less than
150 mv sen' lll" ly soecuv
100.-HXl

Wifed. rested. PS-1B
KIt. P S · 1B

600 MHz [t--.- ...,
PRESCALER - ..:. ~ .

Pow., S<Jppl , KII

eo"'O'''' '' " ,pi.. ,agu'.'ed po....,
.up~, p_..,... b... tSto "VOI".'
2OO .... and·5." mp E. eellenlload
'egu'.'''''' . goo<l h lfe-r"'liI an<l ......
s,.. In.lt.....Ofm..... 'equ,,"' 3 V
,. 1 .. . nd 24 VCT
Compl",e ..,I PS·31.T

OP·A MP Spe~'al

S2t.t S
S39.tS

61· FE l l f 1374' . O"ecl p,n10.- oon 10' compali bl.. bu' 500 000'-lEG
,nOU" 'UPfl'" low SO J>I ,nput CUff"'" lo w po_' d,.,n
H lor --,- Sl OO 10 lor Sl ,OO

ocrc is otetors • 4N28 type h~ $.SO • • .
O p to RelleelO" - Pho to e.ooe • LED 'W $1 .00 ••.

Aud iO
Pt. "". " r
M" 'e h,gh 'esolul,on a "d,o
m.asurmenls. greal lOr mus,ca l
,nSl'um..nllun,ng. PL Ion...... tc
Mull ipha. aud iOUP In f' eQ uency,
selecla ble xl 0 0' xl00 , g l"es 0'
HZ resoluhon w,' h 1 sec gale
I,m..' H,gh sens' I..' I, c t 25 mv. 1
meg ,npul 1 .n(! bu,'Hn 1'""""9
g ,.... g'eat perlo.m.nee Runs
on 9V bailer.,. . a ll C MOS
PS-2 k'l
PS·2 w tr fld

30 W. U 2 m lr PWR AM P

SIm ple Class C p o we r a mp teature s 8 t imes powe r g a," I W on
lo r &out. 2 W III lor 15 out . 4W on10 ' 300ul Max output 0 135 W
,"cred, ble value. complele w,th all parts . less case and T-A relay
PA-l , 30 W pwr amp kll S22.9S
TR -1 . AF s e n s ed T-A rela y kll 6.95

....... P1II. CDS__
_ . ........ o'oc..... _ ot1 _ 1 ' ne• •a ,... ...... +0Q0h' 2SO ""mo to
"" •• "'" _.... :Ie , IOf " • 0 3 g , 10f " , .""

'-lRf -238 ".ns,slo••• use<! ,n P"-'
e· 10<!b go,.. ISO mlf l sn .n

RF a ctuated re la y s e n ses RF
(l W) a nd c lo se. DPD T .elay

Fo r AF seosec T-R re la y
TR -1 Kil $6.95

~~ ;~ :~ II........... ~::~ :::
723 S.SO , 7_ SI .8
309K l1 ,n 1912 sus
7805 S' .OO 7915 SUS

Sh,ln' TUb~ Nub. Mi..1TO·52 He.1 SI..k•
.._ l>fOCul PC" 01 ....."" ",., , - . .. " 1~..","1¢1' Ill, . "" 11 ..

...__ 10 '.- a..., 10f __ S6'II. ' 0 ' 2'0 _ , ...... :I " .•

SISO
15.00
15 00

...
u •u.

OOla Cf ~'''>C
0 ' ' 0' .'" >0__ 1' 00, ,~" 'U' 00
00 ' ' . .. >0' 1' 00
"".. >0·1' 00.,.'.... ...... ..

"',n, RG ·l1. eo..
10 ft. I.,. $1 00

AC 0.. ,
P.nel Mounl ,," I N<l5

4/Sl.00

Cry._

3579iS-55 ... ..Z
1000000 "'''Z
5 24!l6OO ~"Z

ear.....>C If f ' ll....
'-l' rN CIIf_ 1,II . s 7 k.....
B.W. ~5S kl-i. SI .5O_

S150

_ s' ..
. m." bull., ' 50 '" 811 dll . 0 uM
ou',,"' "" 5-' 2 "I<; at '0-30 ",A f n
t om t,~... 11 100

...... fO--, crr.o
..",. _ ' e_ • lao I t •
.... Au G",,-. "lao 11 .

ALl".'"''''E,.., ,,• • ' """'" w' ••• ROO," . ...""' w' "" " I ..'''' u' '." ., "' ..
'0", .... ....".' ' . ' ..

'-_ ..... .." 2?011 30 ... _ .... ' '''' 2<1-80 PF • r un _ ••,.. .
10 _ Of " ' .00

?>O< 20 T..... ' .. m "'" 11 00
tK "" Tum T, ,,,, "" I Sd

CN.C~or

Chas." mounl
8 NC type S1.00

~ . ,.,.,.. CfI00ce please .PItC",
.......~,~~, HIgIl-" ~. _ Red SlSl
u ,... Vellow J um t>o V_ Ju"'bO eo- IIS l

U"ULU"
0'. _ 0...,••
1.5 "F 25V 3IS1.00
1.8 uF 2SV 31$1.00
.22 uF 25V 3IS1.00

M,nl ....... S,..>. ,
.0.00 ' 0 ' 2' __. " d .am AOuM
I."" 'Of 'Od'o. m,' ••1<
:I ,... "'.00

Sluo;I T _ Cooll.
smaa :1-'16' .... Sluo;Jo .....- COIf
3....... 10 lor $1 .00
C AP ..CnOIlS

Cryllal Mlerop_ .

Smal' , - "" ......' ... '.- ,,"c >
et,,'.1 m,". cat1ro<lge S.7S

._~

. ... . ' '"0' " d'" '"'" ' " T''''''
",." ,,"'. 0""'" "" c. " t<
. .. .... " "" '" , ,)00 .. , ....

·..• .. "--- ..:;;;;:;---'---+- - - - ----js,SO r·..SU S

TTL

Soc.....
101 $lOO
101$lOO
10/S2 00

4/S2 ,00
. /$l ,OO
31$l,00

25 AMP
100V Bridge
$1.$0 e.eh

M,ni·Bndg e 50V
1 AMP

2 for $1 .00

~

5 1 V Z..... 201$ 1.00
f'-l9'. T_ SOIS100
1KV 2A"'O 11$1 .00
100\1 lA...O 1$1$1.00

,,=
1. 07
747S

'"''7" 96

11C90
t0 116

"'"7207 .0.
12160
n07C
53"
5375A8 G

'00'

FER RITE BEADS
w,," ..... .... .....,. 'n' ..
1 __ - n ' "

.""14 P,n
16 P,..
2a P,n
28 P,n
40 P,n

LINEAR

IC SPECIALS

TRANSISTORS

READOUTS
..... _ . · c c . . ..
,,"" " ' "'0• C• •..
.. . .. ..'_,,'" " C . • •
... '." 43"'C' . ..

- - c·, ,."",.. _ c·, .._-c·, ' ......'._C·, .
_ •• fE . c·, L----- ----i-"':::.:.:"',,;::,.;;:;:::.J...:...:.:::;::."'::::;;"';;;;;;C'.:.:=,,..... , .... C., 011 ' .. r
,_ .. c·, ..". L- --''':'''''''''''''''''''''''- - -T'':''':'- " :;-,;;;;--;:",,,,',':''-- -j...."' _ " " r_ - "'.. .._T.__ .-I'.- '--- .- ....,..... ..
_,.,. T_ T .
_ _ T_T. _ _ •

....... t .•..._ w' ..... .

...•.,~,...,

.S"
'S'.-

.'••'"••••••..,....
39 "••
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I

2822 North 32nd Street, #1 • Phoenix, Arizona 85008 • Phone 602-956-9423

MEMORY

2708
2716/251 6
2114/9114
4027
2117 /4116
2732-6

Descr!,pt ion
IK x B Eprom
2K x B 5V single suppl y
l K x 4 Sta t i c
4K x 1 Dynamic Ram
16K x I Dynamic Ram
32K Eprom

Price
$ 5.00

9.99
5.00
2.99
5.00

39.95

HRF472
12.5 voc , 27 HHz
4 Watts output, 10 dB gain
$1. 69 each

CARBIDE CIRCUIT BOARD DRILL BITS
for PCB Boards
5 mix for $5.00

781'105 Same as 7805 but only! Amp @
5 VOC 49C each or 10/$3.00

J310 N-CHANNEL J-FET 450 HHz
Good for VHF/UHF Amplifier,
Oscillator and Mixers 3/$1.00

AMPHENOl COAX RELAY
26 VOC Co!1 SPOT #360-11892-13
100 Watts Good up to 18 GHz
$19.99 each

$2.00
1.60
5.50
2.99

YOUR CHOICE
$12.99 each

ATLAS CRYSTAL FILTERS FOR ATLAS
HAM GEAR

5. 52 - 2.7/8
5.595 - 2.7/8/U
5.645 - 2.7/8
5.595 - .500/4/Cw
5.595 - 2.7 USB
5.595 - 2.7 / 8/L
5.595 - 2.7 LSB
9.0 - USB /cw

MURATA CERAMIC FILTERS
SFO 4550 455 KHz
SFB 4550 455 KHz
CFH 455E 455 KHz
SFE 10.7 HA 10.7 HHz

60.00
3.25
9.99
9.99

9.99
6.99

25.00
4.99
5.00
5.00
5.00

10.99
8.99
9.99

22.50
22.50
3.99
6.99
6.99
4.99
5.99
8.99
3.00
5.99

60 .00
8 Bit Microcomputer with
programmable! erasable EPROM
6 Bit D/A

Microprocessor
PIA
CRT Controller
ACIA
SSOA
Microprocessor
Microprocessor
Microprocessor
Microprocessor
PIO
S 1010
S10 11
8 Bit inpu t /output part
Commun icati on Inter face
UART
Four Bit Microprocessor
PSAT
OMA Controller
64 x4FIFO
Cloc k with alarm

C.P.U.1s, Etc.

Hc6800p
HC68B21P
Hc6845P
Hc6850P
Hc6852P
8008- 1
8080A
Z80A
z80
Z80A
Z80
z80
8212
8251
TR 1602/ AY5-1 013
Tt1S IQDONt
PTl482B
8257
3341
MH531 6/F3817
8741
8748

HC 1408L /6
COH2502
COH2601

$6.99 ee
S .99 e e
6.99 e,
7.99 .,
4.99 e,
4.99 e s
4.99 e.
6.99 e.

NEW TRANSFORMERS
F-1 8x 6.3 VCT ~ 6 Amps
F-46X 24 V @ 1 Amp
F-41X 25.2 veT @ 2 Amps
P-8380 10 VCT ~ j Amps
P-8604 20 VCT ~ I Amp
p-8130 12.6 VCT ~ 2 Amps
K- j 2B 28 VCT ~ 100 HA
E)0554 Dual 17V ~ IAmp~ea~.,----,~~~

1 dB max .
3600 Ohms

CRY STAL FILTERS
TYCO 001-19880 Same as 2194F
10.7 MHz narrow band
3 dB bandwidth 15 KHz min.
20 dB bandwidth 60 KHz min.
40 dB bandwidth 150 KHz mi n.
Ul ti ma te 50 dB Ins er t ion loss
Rippl e 1 dB max . Ct. 0+ /-5 pf

$3. 99 ea ch

MRF 454. same as MRF458
80 Watts output , 12 dB

12.5 VOC, 3-jO HHz
gain $17.95 each

EIHAC FINGER STOCK #Y-j02
36 in. long x ! in. $4.99 each

NO ORDERS UNDER $10
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TO- 3 TRANSISTOR SOCKETS
Phe nol ic type 6/$ 1.00

HRF203
HRF216
HRF221
HRF226
HRF227
HRF238
HRF240
HRF245
HRF 247
HRF262
HRF314
HRF406
HRF412
HRF421
HRF422A
HRF422
HRF428
HRF 428A
HRF 426
HRF 426A
HRF449
HRF449A
HRF450
HRF450A
HRF452
HRF453
HRF454
HRF 454A
HRF 455
HRF455A
HRF472
HRF474
HRF475
HRF476
HRF477
HRF485
HRF492
HRF502
HRF 604
HRF629
HRF648
HRF901
HRF902
HRF904
HRF911
HRF5176
HRF 8004
BFR90
BF R91
BFR96

$P.O.R.
19.47
8 . 73

10. 20
2. 13

10.00
14. 62
28.87
28.87
6.25

12.20
11.33
20.65
27.45
38.25
38.25
38 .25
38.25
8. 87
8.87

10.61
10. 61
II .00
II. 77
15.00
t3.72
21.83
2 I .83
14.08
14.08
2.50
3.00
2.90
2.25

10.00
3.00

20.40
. 93

2.00
3.00

26.87
3.99
9.41
3.00
4.29

11 .73
1.39
1.00
1.25
1.50

BF\l92A
BFW92
HHCH9 13
HHCH2222
HHCH2369
HHCH2484
HHCH3960A
HWAII O
MWA 120
HWA130
HWA2 10
HWA220
HWA230
HWA310
HWA320
HWA330

TU BES
6K06
6LQ6/ 6JE6
6HJ6/6LQ6/6JE6C
6LF6/6HH6
12BY7A
2E26
4x 150A
4cX250B
4cX250R
4CX300A
4cX350A /832 1
4cX350F / J/8904
4cX 1500B/ 8660
811 A
6360
6939
6146
6146A
6 146818298
6146w
6550A
8908
8950
4-400A
4- 400C
572B/Tl 60L
7289
3-10002
3- 5002

s I . 00
. 79

14. 30
15. 65
15. 00
15.25
24.30
6 .92
7.38
8.08
7.46
8.08
8. 62
8.08
8.62
9.23

$ 5.00
6.00
6.00
5.00
4.00
4.69

29.99
45.00
69.00

109. 99
100.00
100 .00
300.00
20.00
4.69
7.99
5 .00
5. 69
7.95

12.00
8.00
9.00
9.00

71.00
80 .00
44.00

9. 95
229.00
129.99

UHF /VHF RF POWER TRANSISTORS
C02867/2N6439
60 Watts output
Reg . Price $45 .77
SA LE PRI CE $19.99

1900 MH z to 2500 MHz OOWNC ONVERTERS
In tende d fo r ama teu r radi o use
Tunab le f rom channe l 2 thru 6
34 dB gain 2.5 - 3 dB no ise
Wa rranty fo r 6 months
Hodel HHR II with dish antenna
Complete Receiver and Power Supply
$225 .00 (does not i nclude coax)
4 foot Vagi antenna on ly
$39.99
Downconve rte r Kit - PCB and par ts
$69.95
Powe r Supp ly Ki t - Box . PCB and part s
$49.99
Downconverter assembled
$79.99
Powe r Supply assembled
$59.99
Complete Kit with Vag i antenna
$109.99
REPLACEMEN T PARTS
HRF 901 s 3. 99
HBOI OI 1. 29
.00 1 Chip Caps 1.00
Powe r supply PCB 4.99
Downconverter PCB 19.99

Bogner down converter, industrial version. 1
year guarantee $225.00

86 PIN MOTOROLA BUS EDGE CONNE CTORS
Gold plated contacts
Dua l 43/86 pi n . 156 spac ing
Solder tai l fo r PCB $3 .00 each

CONTINUOUS TON E BUZZERS
12 VOC $2 .00 each

110 VAC MU FF IN FAN S
New $11.95 Used $5 .95

PL-259 TE RM INAT IO N 52 Ohm 5 Watt s
$1.50 each

NO ORDERS UNDER $10
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ORDERING INSTRUCTIONS
Check, money order, or credit cards

welcome. (Mastercharge and ViSA only)
No personal checks or certified personal
checks for foreign countrys accepted.
Money order or cashiers check in U.S.
funds only. Letters of credit are not
acceptable.

Minimum shipping by UPS is $2.35 with
insurance. Please allow extra shipping
charges for heavy or long items.

All parts returned due to customer error
will be subject to a 15% restock charge.

If we are out of an item ordered, we
wilt try to replace it with an equal or
better part unless you specify not to,
or we will back order the item, o r
refund your money.

PRICES ARE SUBJECT TO CMANGE WITMOUT
NOTICE. Prices superseade all previously
published. Some items off~red are
limited to small quantities and are
subject to prior sale.

We now have a toll free number but
we ask that it be used for CHARGE ORDERS
ONLY. If you have any questions please
use our other number. We are open from
8:00 a.m.• 5:00 p.m. Monday thru Saturday.

Our toll free number for orders only
is 800-528-)611.

NEW & USED BCD SWITCHES
3 switch with end plates
New $8.99
Used $6.95

NO OROERS UNOER $10

PLASTIC TO-3 SOCKETS 4/$1.00

4N26

MEDIUM LED'S
Red 6/$1.00
Green 6/$1.00

WATCH CRYS TAtS
$3.00 each

OPTO COUPLERS
or 10/$5.00

8/$1.00
6/$1.00
6/$1.00
6/$1.00
6/$1.00

NEW 2 Inch ROUND SPEAKERS
100 Ohm co i I 99c each

MICRO·MINI
)2.768 Hz

NEW G.E.
69C each

Red
Clear
Yellow
Green
Amber

JUMBO LED's

VAC

$3.99 each
5.99 each
3.99 each
3.99 each
5.00 eac h
5.99 each

$29.00
38.00
22.99
40.00

2.00
5.00
I. 10
7.00

10.48

ODOR KNOB CAPS
470 pf ~ 15 KV
Dual 500 pf ~ 15 KV
680 pf @l 6 KV
800 pf @J 15 KV
1000 pf ~ 20 KV
2700 pf @' 40 KV

NEW ROTRON BISCUIT FANS
Model BT2AI 115 VAC
$12.99 each

MEP170 1000 PIV
2. 5 Amps 25C each or
100/$1;.00

TaRIN TA700 FANS NEW
Model A30340
230 VAC ~ .78 Amps
Will also work on liS
$29.99 each

NE555V TIMERS
39c each or 10/$3.00

NEW DUAL COLON LED
69c each or
10/$5.00

HIGH VOLTAGE CAPS
420 MFO ~ 400 VDC OR
600 MfD ~ 400 VOC
$6.99 each

2N6097
2N6166
2N6368
2N6439
A210/MRF517
BLV38
4028012N4427
40281/2N3920
4028212N3927

$ 2.50
3.60

15.00
4.60
8.00
I .57
5.00
I .00
2.50
4.00

10.00
2.00

25.00
3.00

10.00
1.60
1.10
7.00
1.00
2.00

15.00
8.00

15.00
4.00
1.50
1.00
4.00
6.00
8.00

II .00
5.44

11.60
20.00
5.00

14.00
10.00
8.00

20.00
40.00
14.00
50.00

7.00
10.00
11.00
13.00
14.00
11.00
20.00

2N2857JAN
2N2949
2N2947
2N2950
2N3375
2N3553
2N3818
2N3866
2N3866JAN
2N3866JANTX
2N3925
2N3948
2N3950
2N3959
2N3960JANTX
2N4072
2N4427
2N4429
2N4877
2N4959
2N4976
2N5070
2N5071
2N5108
2N5109
2N5179
2N5583
2N5589
2N5590
2N5591
2N5635
2N5636
2N5637
2N5641
2N5643
2N5645
2N5842
2N5849
2N5942
2N5946
2N5862
2N6080
2N6081
2N6082
2N6083
2N6084
2N6095
2N6096
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~ua/ity VHF/UHF Kits atAffordable Prices-

u.,
518.95
526.95
$32.95

-..

v.,
5 12.95
5 18.95
527.95

orrvCE

KlI .... case
KIt wllh case
WiredfTnted in Case

A7§A" VI-lF KIt l or monitc. or weather aattelile Mr'VIce.
U_ wide L-c l ill ..... -60dB.1 :t 30 kHz. . . •• . . . 569,95

R75S" VHF Kit lor normal nbIm lIeNice. Equlyelen\ to most
lran8oIIMtrs.~Bal % 17 kHz. -BOdBal:t:25 kHz... 574,95

R75C' VHF Kit tor repeate'HIVice orhigh tf dIIn llllyerllR.
-oodBeI :t14kHz,-BOd8±22kHz,· l 00dB ±3OkHz. .•, $84,96

R750· VH F Kit l or spIil ch. nnel operalion Of repe. l er In
high density arll8. Usea 6-pole e<ystal /ilter. -60dB e'
%91<Hz. ·1OOde al ± 15 kHz. The ulIim8te 'ec:et\oell , .• 599.95

•~ bosnd: 1OM.!IM. 2M,or220MHz. May llleobe.-:l
for'-"II """,'. 'l8id8II t.nds. Use 2M-.ion tor 137 MHz
WX sat81liles.

• NEW LOW-NOISE OESIGN
• Le.. then 2 dB noise ligUle. 20 dB gain
• Case only 2 inch8tl sque..
• Specify oPerating frequency when ordertng

MODEL p..30 VHF PREAMP, 8veil8ble in m.ny verRion!
to COVII' ba nds 28-300 MHz .

MODEL P432 UHF PREAMP. avaiiable in ver. lons to
cover bands 300-6 50 MHz.

NEW VHF/UHF FM RCVRS
Offer Un p rec ed e nted

Ra ng e of Selecti v ity Opt ion s

R4!50( I UHF FM Receiver Kits. aimilar to R75. but lor
UHF band. N"",, 1ow-noIM l ron t end. Add 51 0 10 ebove
prices. (Add lI8Iectivity letIer to model numbel"..on R75.j

...1.. 5 Channel Adept.... l Ot Receivers. . ... . .. . •• . . 59.95

AM monitor receiver kit similar to R75A, but AM. Available
for 10-11M. 8M, 2M. 220 MHz, and 11lH30 MHl ain;raft
bend 574.95. {Also . 'oI8ilabie In UHf version.l

NEW R11 0 VHF AM RCVR

• New generalion
• More senRitive
• More se~iWl

• Low CfOM mod
• U_ etvRtal fi~lI rs·""""'• Easy to llllQn

10 M eter , 2W Kil •••••• S«,95
6 M eter, 2W Ki t . , • • ••• S44.95
2 M eter, 2WKit.,,, • • •S«, 95
220 M Hz, ZW Kit •• • • • • $44.95
450MHz, :V4W Klt ••• • $44.95
450 MHz, 3 W Kit •.• _. $59.95
5 Chon Adapter (T51&T45l) $9.95

HAM'TllONICS" II AllfGISTE I'IE D Tl\AOfJIIIARIl.

151 -30
l 51 - SO
l 51-l SO
lSI -220
T4SO
T,UI
AI4 l

See our Complete Line of
VHF & UHF Linear PA's

CAI 46
CA220
CA220-2
CA l1 0

Professional Quality VHF/UHF

FM/CW EXCITERS
• Oot.tble lulIfId ci~uits lor spurious supp..88ion
• Ea.y to . Iign with built-in lest.ids

• NEW LOW-NOISE OESIGN
• AnRACTTVE WOODGRAI N CASE
• Le.. lhan 2dB noi8II ligurll. 20dB gain

MO DEL RF RAN GE OUTPUT RANGE

CU6 28-32 MHz 1.....·146 MHz
CA50 50-52 28-30
CA50-2 50-54 144-1"8
CAl.... 144·148 28·30
CA 145 145'147-or- 28-30

144'144,4 27-27.4 (C8l
14&148 28-30
220-222 28-30
220-224 144·148
Any 2MHz of 26-26
AirClllft Band or 28-30

CA432-2 432~ 28-30
CM32·5 435-437 26-30
CM32.... 432-436 144-1ea

Ea8ily modilied for OIh11f rf .nd if 1lInges.

STYLE VHF UH F

KIt lese cue $34.95 549.95
KIt with cue 539.95 554.95
W,redfTested in case 554.95 564,95

• Use es linear c. class C PA
• For usa with sse Xmtg Conl/'llrt8rs, FM Ex<:illlr$. e tc.

LPA2·1 11 eM, 2M. 220; 15 to 20W ......•.•.•. 559.95
LPA2·30 eM. 2m: 25 to 30W ., .•.....•.•.•.. , 589 95
LPA2·40 220 MHz: 30 to 40W 5 119,95
LPA2·411 8M, 2M; 40 to 45W 5 119.95
LPM·l 0 430MHz; 1010 14W 579.95
LPM·30 430MHz; 3O-40W 5119.95

See cat8log lor eomple te specifica tion.

c.lI or Write to get ..... 33
FREE CATALOG
With Complete Details
IS-d • lflC'o"'" -.., ,-.

WIRED end
TESTEO
$3"9,95
5399.95

OUTPUT (MH~INPUT(M H.t1

~ ~

"• -.... . ,
-."

'S EASY TO ORDER!
Wri te o r pho ne 716·392·9430

rect rontc answering service evenings & weekends!
Use Cred it Card . UPS COD, Chec k . Money Order
Ad d 52 .00 shi pping & h andl ing per o rd e r

2/LPA2-45fCebt (6, 2,or22O) 5199,95
4/lPM-30fCebt l for UH"l 5229.95

)DEL

.r I. .. than the cost of many tOW unltsl

.... . \hOt popular Haml r0nk:8° Transmitting c:on...rt...
d hHvy duty U near Power A.mellifiets . re .v.ilable ..
mplftt. unlta in ertr1lctiYe. ahielded cabinets vrilh SNC
::ept8dee for . xdt....end entetWlll ooowoecbons. f>IIflect
tuplor _ I,le lerresl illl .nd OSCAR opelllt~! Just
I'll lor ph_ 3! You Sllve 530 when you buy eomplele
II with eebinet under cost of Individual i tems. Run
-45 Wstts on VHF or 30-40 W.ll s 011 UHF wHh on.
..... rellld unitTCell lor more det. lls.

XV2 VHF KIT - ONLY S69.95

XV4 UHF KIT - ONLY S99.95

rw p.'.p. outpu t with as li tlleasl rnW inp ut Use Ilmpie
Ixtem.lt '"8nuaI0r. Many l,..,q. ra"ll"s avallable _

EWI COMPLETE TRANSMITTING CONVERTER
AND PA IN ATTRACTIVE CABINET

:V:H 28-30 50-52
:1/2-2 28-30 220-222
:Y2-' 28-30 1«-146
:\'2-5 28-29 (27·27, " CB)l'*'''6(l4+,.........
'Yl-7 144-1 "6 50-52
';\12 Wired endtesled .•.•.•..•.. .. .. .. . . . .... 51 09.95

)Ilverls .ny 2M exciter to provide me 10M . ign.1
qulred to drive eecve 220 c. 435 MHz units.

XV28 2M ADAPTER KIT· $24.95

28-30 MHz in.~7MHz cut; lW p.e.p _on Ab,IIP 10
1l'oW on ON or FM. HM MCOnd oscillator lor other
ranges. A tt8ll. aupplied lor 1 10 500 mW input. UN
• .<ttl...., ."&<>.....101 for higher levels.

~r.~.I for 432-434 MHz range $ 5 .95
(\14 Willld and tested . .. .. .. . . . •. .... . . . . . . . . S , 49.95

• liMa, ConWlrte'. for sse. CWo FM , e lc.
• " fraction 01 thoe price 0/ oltle< units; 00 _ 10

apend S300 - $400!
• U.. with any e~ciTer. w<w"* with inPUl !hell ..

low .. , mW.
• U.. low PlJ'Il'8< tap on axe;l.,.. or simple resistor

anetIUIIl<)( Pld (instrucliona Included).
• link 0-= wrth RX con...,.,... for t..nseeM!,



Tho CT·90 i. tho most ve,ul,1e, r••ture pad,ed """mOl •••il.bI. fo< It..
1II...S300,OO' Ad>.ncuI des;'" ftMllrainc:lude; til,..... l«tablc pI< timet,

ainc diJIll, .... iDdocalO< ...t • II....... eIi,ploy hoW funaiooo .....<:1, lookb W
doopU.yed .-~ lbo ;"pu. oipal is , .."....'" A loa, • 10mH. TC XO tllM
_ ill ....., """"II enabIn .....1 U fO bu.t cal,tw._d ....u .....1111 WWV,

~. .. ..lCmaI_bootte.,.p.d•••~lunt_iftlMIlIlldM"'"'"

_cr hlp IUbIIlly crystal O"CI Ii... _ .... aVailable. T1w CT-90.
pe1fonnlftCe _ can count ~

•
9 DIGITS 600 MHz $129 95

SPECI FICATi ONS: WIRED
Range: 20 H. 10600 MH.
S.nsiti~ilJ' Lea than 10 M V l<I l50 M H.

Lea lIwI50 MV 10 SOO MH.
knolulioft O I H. ( IO MH........)

10 H. (60 MH, ,_)
10 .0 H, (600 M H. """')
9 0101100.• - LEO
~IOOOO mHz, 1.0 _ll).,""C.
Opuonal M Itt'O"p>W... o,>,""O ,1 _~C
$. " VAC ," 2'0 ml

~" ..._,_ ....- ..,. ...
n ..h "__,,,,- .....
.,- , ""- ,...'-_ ...._ c_... ".,
... , __0--- .. .,._--- ....

7 DIGITS 525 MHz

D"p1ay:
T,me b.se:
Po..e~

SPECIFICATION$;

~ 20 HZ IO ~n MHz
Se.....my Leu 50 M" to ISO MHz

lna I SO M" 10 500 MHz
RnohItiort 1 0 Hz (5 MHz .......)

10 0 H, ( SO MHz ran,,,)
100.0 H, (500 MH. ,...",J
7 d",u04" LE D
10 P1'm TCXO 20·40 "C
12 'lAC ~ 250 rna

Tho CT-70 bruh 1M price b&mn "" lab ....-lot}'~~
o..kue r.__II ao; tlwft &cq1olCDOY ..,,,.,l!Il'ft-~
<hW ..1c<;tabIc pte~ and pte KtiYiry i .,.._ make _.

SMp. T1Ioo ... fRquency ""1'1 mdlln 1011 10 KaI......1y asu.. 0Ipab

from .ud., Ill", lIHE "';lh 1-0 PI"" 8<:""'''''' . 1Jul1'. ,0001% ' n.. C T:70 "
!tic ...._ . to.1I your m.........m.." l IIft<b, in the r..1d, 1.b or h&l'll "". d :.

PRICES;
CT·70 ...... I,..,• • .....,. $ 99 9~

CT-70KOI,.90doypuU_u.
...,. 14 .95
AC_I AC odap<ct 395
BP-I Nicw pack + AC
....pter/ch.'.. ' 12.95

, .. ~ .-- ,. '- 7 DIGITS 500 MHz $79.2.5-WIRED
PRICE S:
M INU OO ....red, I y.u
",anlnly $79 .95
MINI· 100 Ki~ 90 dlY pan
... nORly 59 .95
AC- Z Ac ....pt. , for M IN I-
100 3 95
Bp·Z Nicad plOCk and AC
-,cmchu..,,- 12 95

H" ",' I I .... ""Y. .......... PU'P"l" IXJIIIIICf _ ,"OOidel IIIOIt """"'1Cf

fIonro.- It an IMIboIic.obIc price. "Tho MIN~ I00 donn'l ....." tIw full
fteqllCncy ran,,, or input impedanc" qUllit;"1 found ,n hithc', pri<;e "n,u, but

fo, bal;C Rf 1111'.1 mell",,,menll, i, ""n'l be bo.~ A"""u,. me. I. ' em.nU
clnbo made from I MHz . ll tho". y"pU>5 00 MHz ";Ihue. llenl ",nlil;v;ly
th""',-, u.. ,...... and , he ........ li....1 le, yoIl ..lOCI tIw ,..elution

duired. Add tIw IIicad paockoplJOll and lbe MIN1-100 mok.. an ideal odOition
to Y"'" lOoI boa for " i...llte-Mid' frcqllCncy c'-oks and oq>&ItI.

S PEC IFICATION §:
iWItc I MHz to 500 MHz
Senli1lvi'y leillhan 25 MV
R..olul lon 100 H ' ( IIo.. &a'.)

1 0 KH<(fill ....)
7 diJiIl, 0.4" LE D
2.0 ppm 2Q.~C

5 VIX' {o 200 Ina

DIGITAL MULTIMETER $99 ~IRED

29.9~

11 9 95
1 4.~

SI 5 9 .9~

10 M.......... OC/AC YOlts
10.1% blli<: DC voIu
4 'C' coil.

OI ..... "'2.0Ampo.5 ..... ..,.
01 011.... 10 20 M. """"", (> r......

PRICES;
CT·W ..in>d, ly. ....uranty
Cl-SO K i~ 90 day ","no
wurIRly
RA-I. teCc1_~r kit
RA- I ..-uNand pre- pI'OIl'M>

med (1nId copy ol roc."er--,

SPECIFICATIO NS;
DC/ACYOlu: 100.".,1 KY. ~ "-"
DaAC
~~K...
111"'1

-~
Accu' acy

""""'~

$159~IRED

n.. DM-700 off... plof...-.....I ""aI"v prTfor-........, • • hobtov... pll<~

F.-u«o inc....... 26 d1ff.....' ...... and 5 fuftn ....... 011 _.....-d '" I
"''' ' ' ''' ' •• c-.y , ,, __ fon"a, Mnwromnt<l.~docPoY<d _. tar.. ) "1

...., . "l~ l£D , .-.do<>< ••h ~ dotoMol~. __I<

r<>lat..... . .,......_ ,twJ and 1oedp<orotenOll up ro 12~YOIf1 '" "II,.n_.".,.),~" ., 1,~-f"O< n.. DId·7001.>0"".p_.• h.ondI.ornt.
I" h1 ...~ . ru-.l ,0,1\', """" ",1dI c , ' «rO<tIhl< "I, Nul mlk ... ".n
,.1••1add ,,1OR ,,, . n• •hop

SPECIFIC....T10 NS;

Ran.." 20 H . to 600 MHz Tho CT·~O ill'.'lIlil.lab bonch counlerlh.1 "" II me...' . "pl0600 MH.
SeRl,uv'ly Le.. lIton 25m. to I SO MH. ",,<It 8 dipl I'"""ioiorl. And, one 01 ill bosI fut,,"'" ;. Uoe R"",,;•• Freque""1

Leu lItan I SO ..,. 10600 MH. A<iaptc. .. hi<:h lumo tIw CT.50 ;"10. diJiul re_ for any recci'fl. "Tho
RnohIllOft 1.0 H, (6O MHz ' , •

10.0 H«6OO MH l .........""C&III1~for.11rocclverand...mple~toUoe
8 diJi,. 0 .4H UD roccn-er'1 V1'O.. .n_ II ""II'I~ for __ Addont tho ",",vcr8dapocr ...
2.0 ppm 2Q. 4(l'C ""1 hm.. tho opor..... ol tho CT-~O. tho ............. be _._lly
110 YAC or 12 VOC .......toed .. or" -no CT-SO. • -..lIta' .M -" --dur1'

8 DIGITS 600 MHz

PRICES;
OM-700""""" I ",_.'.Iy $99 95
DM-700 K", 90 day poru.
.uronf)' 19 .9~

AC_I . AC odaplor J 95
Hp·J. Nicld pack -+-A C
....purl chi "'''' 19.95
Mp· l . Probe k,l 2.95

ramsey eie.:;lronil:'5, in.:;, ~ 63
2575 Baird Rd. Penfield. NY 14526 , i 62

AUDIO SCALE R

For h _ .............IU...--nll, mu!hpl,"
UP., ft"'f' y.

• G",.. for PL .......
• Mult,p~.. byI Oor IOO
• 0 .01 H. rnoIutul!

S299~ Kil

ACCE SSO RIES
T.Io0c0pi.c ..h,pan'enna .BNCplUl, _ S 7.95
H>&h impedIRCC probe.. I' Jo.din, . . 1~ .9S

I.- palO probe, ror audio _ 11 .•••.••..•.•.• 15.95
Ditcct probe, acnenI 1"'"-...... 12.95
TiII l forCl70.90 . MIN~100. J .9S
Color bum caJlIbralina ...... cll_ 1 COUBlO1'

&pin" cok>t TV sipal . . . . . . . . . . .. .. •..• _. . . . . . . . . . . . 14.9~

PIU)N E ORDERS
CA LL 716-5116·)950

COUNTER PREAMP

F.. _ ""II "'........1• ., from 10 '0 l .lXlO
I.4H, Small."• • """"..«I 1'I"ll ......korm..--lR<ludr-J

• F1oI2~ db pia
• BNC C-o on
• Grell for 1ftll'Ii.. kF a-rth pick-lIP loop

S34.9~ Kil $.44.95 Wind
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lO.ts
s........
n n" .~

...
~10"

a.........-
• er ••

• ...n

• ...
u"

-------_..--_.......-
.2 V.C!l-...o.
.~ v ...c' _
sV"'C ' ,'_
• voc 20lknA
• VDC ~__ a

12"'~'"

0.&__ ....-. . . . UB
~ 12.50
e- .... D82Sr1i .. . . . .• • 1 1.n
p.c. l.Ooo IZZIOO p.." •••••• 12.M
8JOC f'hoo .•••••••••••• 1 1.111
f.NC...... 13.79
UHF .-.-- I .U
\JOt F P_ ~ . . . . .. .. It".
\Jtt F .-.-- 1 1-'0
\JOtF PIoos •• • • • • • • • • • • • 11-110
8NC PIoos • •• • •••••••• 11.79
8NC8_ II",,",. II."

'f5'

,
CONNECTORS

TRS·80
16K Conversion Kit

AC and DC Wall Transformers

GLOBAL
SPECIALTIES

EXPERIItIENTOR
SOCKETS

Bourns Potentiometer
3/4 Watt Single Turn

HOP AOJUSTIoOUlTl

VOl""': 500il 'K 2,~K 8 11 10K
2~K SOli \00II :25011 5001<;~

INDIVIDUAL PRICING,
1-0' _ 100- _ .K _

.19 .17 .15 .12
GB174 $ l .951lot

<25 _ " 111 _L "'_ 1
To _ .- _;", _ ".. 3355 _ IV""" _'OIl}

h_T_ oK TRs-eo $,-__ " Ul lI.K .. :

*.... MM!i2lOt~'61O"" . 6 1( DoIn. R_ I'N$!
* 0.-._ ...... ""~

TAS·16K2 · ' !iONS $39.95
TAS·16K4 ' 2!iO N$ .. ••.. . • •. . • •. • . $29.95

- ",,,- -- - -- - .- - .---- -
UHI ~ ... ~ ~ ,". ..n.0. ~ ". r ~'* •• 111.,- ,r u~ r nm• ,,$ , ~'0. ,r u · ,.

~~ ,,~ ..n,- ~ ... r ~,* - "....--------,- ~ ..~ r - :I.. 11,"

Quick Test Sockets
lit Bus Strips _.

n·1n L'· U" IZ I z.a----
IT'. U ' 1 1" • I US
IT·'" ,.r U · 10 I "'''
IT. ,... •.•" ,. 1 ..-
~ --
IT" '.r , r .. 11..

- ,- -
~--- -.It_ U " iT 111 ltUI

n_ '1" i T .. 11..
-- -
IT." U"" ...- to I L1I
l Ull iT ...- 'I 1 z.M
IT. Lr Ir liS l J!1

Will,<...c._
...C11oo
O V nos.,-

~
-,~

~
OO~

~
oo,~

~~

.~
,~00_
UGIOM N

PHONE
OROERS

WELCOME

I ITIOOIICDIOTI..UE1)1-""'.- , -" ,' .............- , -.,., ..
",ae- <:-. _, ..
"'ae- _<:-. ' .."'a.-_ ' ...
...a ' ..
"'-.-"',1 ..____•• L..-...... ...,_.....~ ..- ...~ ,.

....~ .. ..:II--~:"""-""'O:"':'''~,,.::.'!~::;;,''''--j....~ ,...~ .......- ...._- ,.......-....- .......- ......._....- ..- -- _._..- - ..-- ...-- ........ ,.- '-- ...- .- ..-- ..-_....- ..-- ..•
- p .•

- -----.::.}..,,"'--;-!:~":;;:;;:,;;:;o,,';:;;;.-..!,,"-~-:.._- ...- ..-,-.......-, ..--- ..- ..-----, ,..- ..-----, ..-- ...--- ..•... ..----_--. ..___ .._e-, ••--- .._....- ...
AO DII LY Ml MDIUl I _.........- --_.- ....._._ - .

tllDCi'- u.u-- ..- .~",..._~· ·: I~~c!!~~--"~~~;'~fc)-----'"'!!i- ~
AL fUNCTIDOI_ e-__.....

- __ 00-- -., •.•

~-~'~- ...._.... a .._,-..... ..<----- ".-_ ._..,,--_ - ,......,,_.""_..."".- ..--_.....
IKlTSOA"OC"'t"O -.......'--- ..·.. I-.:::::::::::: ::::..~::::::..:..::..::..::..::..::..::..:;;~::: ::::::.... -- ~._._- ...._._....... ".•_._1...... ',._._,...... ,.-...-....... .."" "-"'- ,.•"' -..- ..

___ tw

_iU-.... t.. _
f RU 1., .......lCO CAT"'LOG

-

ELECTRONICS

EV'Cti O. U ACOUI
•• OC <0 .-
~ a""".,<~~ -•• -_. -•• O"".....~ .-•• ~...-.c" -•• .~- -•• -~. -'.•• ._-
•• a . ..... -- ••n '. ,M - ,•• .. -,

• •• -_. M • ••• - - ,•• ... - ,•• -- _."- •• •• -•• •• _.
•• - -•• ••• _.
•• - , _.
•• - ~,.... ...-.. -\foeti - -•• -- _.,.
•• - -•• - -,- ..
I§:;· • ••• w _ - ,- •• ...... ••• M --- •• ' .. -- -•• • • -•• - -~ •• •"
,. .-•• .. _..

•• - .-•• - .. _.- IS ...-_...._... - •_. •• - ..- - •.- •• - ••• --, •••• - •• •••• - -•• -- -•• - --- .-• ..•• -- -,
•

_.. _.
•• -- - '•• M.~• • • -•• --- -•• .- -••

~"•••• -- -•
_. -•• _........, .-•• -- ••• - .... w.. -- --•• - -•• -._- -._.•• ..- ._.- •• IHE""",,E- •• ..- -•• ..- '-.. ..- ,-,.. ..- •••• - ••• •• - 0_. •• - o.. , ~ - --. •• •

ELECTRON IC TOY MOTORS
• , .. .... . n.n n!'

'- - - ......,....,"... ...."- .- ~ - - ..... .- .- ,-- - - ~ - - - •• • • • •
,,"YO,"" ' .... .. .- •• .- •• .- ,. ... ...

"''' '---",.._- "-""--_00--_.--....,......----.-....._....,"'..__........
..._ e-- '
_ e- "" 'U$oO"
--~ '_ __ M"O__"""C_--_."''---- ----- -'-------_-..._-._.0 ,...",_

1'0.00 ......~ _ U.S- F_ o.oty
Col". II__'1I. $oloo T..
"-_ _ &11. _11 _ _

MICROPROCESSOR COMPONENTS

CONSTIIUCTION : ~cc-c,...--ccc,...---,...-,...-,...,,-:~~.,..-,
TIM ~DrE - Bl. nk Do* fD p £........ic£...rn ... dtligntcllO b_.ncl camplomom
IOday'l mod.n campIII. "'luillmont.ncl un bill'" in bOlh ind.... isllnd ""..... Thl
ond pjecn .. procilion molded w,th In in 0101 CIII "Uncl) 10 0CC0lI1 bol" ,,,,,.1Id
N tlO," I'O....L The Plrool. l .. , hIft I." 10 \1," thKk lObi insidll!l4ond pioca 10
""",id. mooim... rigidity 10 tho _10_.. """.01 "l_iIlmonl .....ic... ItIs..,/
NtI.... panollllidn bock on oIotiool I""k. ""'10 ItIs ... 01 ttM Ifldolll" _,... ,.'
IKI. Ddl."" ""Ill! lOridlhl .... y "'" ......... il\tOin'" co....... n ..oI~1 Oul" ....
Tbs "",lded ..... piocft an "'" ""in~ 10 motch "" PIllS! calor .m-.

• •• ~~ .- ~

, ..,) ! ,.. ••
-~. -- P OIIeI ~'':>'

• .. DTE·S 8JX)" $29.95 01~\,.
G"' i~..

).;. OTE·11 10.65" $32.95 "
L DTE·14 14.00" $34.95

"
•••

___ A sUI'f"ORT 0

'4151592-1091

." A IL ORDER EU-crROSICS _ kV RWk'W 1::
1355 SHOREWAY ROAD, BELMONT. CA lI4OD2 ,, 38

...., PRICES SUBJECT TO CHANGE

-----------,----------

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

(

.u,o.l), x MABUCHI RE280 f .99 • •ok ...10/$7.60 .. . 100/$50.00
1.20' l . .. . th

____....cATOI:- ---- -..-.-.-.-- _....~ ..-- -_.--- ----...,.... __, .____ e- _-- , _......-- --""""'..- --- ---"----loIICIIgpA(lo;£~ Ct<
"'.-. .....--,-...... cou _- ~- -, .... ........._ ..-.T__ -. • ...:-0__- -,.,~- ......--.........-._ _--- _-,,-- <OV __ ......- ~- ~----SH,FT AlGlSTU'S.......-----_.-..........- ..--:-.-_ -"_ -....~ ...-----_.......-..............~...... ...--........... ..-...........-

..... _ M
__ M...._..

:
:;::;:,,_ l>AT.. 1toCOU,"TIOOIa 'e .. _ _ ...

a ' ._._ _.....oc, ,_,_ _ .
. ....... _ <OM. "" _

. ....., __""C~_"""......, '-"~',,-..- ".. '-"".'- _._-...- ,_._--_.,
aooo-u; ~ ._ ..,., e__ II .
~.oc-,-<,.... ", a e__ .. ..

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

•an......

59.95

•
•

•

•

.., ....' .300 ft, . • ~...",. <atft_
_d y·u_ O'> • 1~· 900"_ ,~, I..~...
_h~"_...'.. _'y ..._ .. to 20 "

· s",,""'''' _"'~, ...." 15 V ...C _.<l....
•u ~,~. ",._,'10..
' 1...1, .., ..._ , .......

"'.u" ......" .......... ..... . 1',... . '....

...··L...----
~' .. .

'i NC"""

8 K Li ' T_, Po ll .... •• • •• n .18
,ooK LI ' T Po S4,1llI
40K 121 V HI... C " oll.. 1ft <a1O •• • n ."

•

•

:a="-Clock Modules
.w~

AUTOMOTIVE!
INITIIU",("T

CLOCK
"~~L'C""0NS,

· '~d."""" """• .. ' , 1.." ,,..
• "', ~...." ... <Ih
· ' 2"Oe_. '~ .
. ...n _ .....
~o"" ,,~_t~

6-Di9it
Clock Kit

G_oI DOItlipt",n: Tbs lUIS ill • DIISI 1'0_
s..pply orittI i, d'P lld"'Ud",ltO~ PMltlWS.nd ...·
1M lIVtpul ...11 A_,. od",,,_ I... _
01 ttM --. ttls ... u_1tM ...pIiQl",..
I.. Ie ,"'.._ Tho _.Iy can_ -------
....,..,. H.TV" U....__ .._--

____ ' .2voc ,. "VI><;.
• p- Qu_. ,- .._,

SvOC .-.... •Ovoc.,...........~VDC.,_._
" VOC" .........' T-. I _ _ ,<:: _ .......
...... ---- ---._......__ .-....

• LSO"_" = _
• p , ... _ S_d e-....._
• '2OvA(; _,
• Su. 2 '<7.. .. . S ' ''. ''L 0 2··..

•

"rrens-Cbeck .

••'UI'" lIo''''' 0.3" _ d''''..... In_ ___ .•o_~ _ ._............"'.",_ bf '__"ol
_. D,...'... colo< ,,,_ '" """ .-..._•..-"
...Iow.CGmp_ - ..... _ ...__ ......

MA 1003 Module • ••• •• ••••• • • $ 16.95
CLOCK MOOULU

00""0» .'-L_e-' O...... L. O Clo<. _10
....,oa ,''' 0 ... L.D ..'..~CIo<. "._"'.. ,.....
.. _ ~ .• L_ e.., 0 ..... UD C;O IT_
.....00' S" LE D 0 _ .. 0 .. C1 ~'........

r 1;>"0 .....( .
~ ..... 'O<'~ ~,_ ,ln~CIO<·_

...... '026 .,_' oa o __

......S03I ••_ 0<l3OI0 _ ...

.... .... '--_.--_._----------.-.._----.. ..__..--_.. _- -___ t .._.__..._ ..-----.. -._----_ ... --_._---------------_._--------------_._--_.. _---------------'---_....------------------<...---.
--' CLOSI' ·OU T

EPROM Erasinq Lamp

JOYSTICKS
J5..O< I

Transistor Checker

JEllS Aol~ D..r-s.,,!y Ililla-.l •• t1US
(Pc"'.. _ _ ' __ _
-", 2OO II...__K.. 15VI)(:. 1_1 . • 510."

JE:I'O&""'-- 1Io'o(("'-JUOOI . t." . , I ZV. 51 2.11!i
JU'O_._._K... r.ftVoc... , _ . I" .

JS·5K
JS· 'OOK
JVc..o.o

JE701 $19.95

•
JE215 Adjustable

Dual Power Supply

• It_ 2 7Oa. 2711. 1l'02A. U03ll. U04O. ....
• It_ ~p to 4 "".. "'....'" JO "' .........• Molll ..... ...-. _,. d__ of _ _ .
• $poolol eoncIoKt _,_......_ ..... ... .....p.
• .....·Ift . 'My _ ' 0 "'-' U V ..._ ""
• Co_ _ . .... ' ·8,.".2·1/' '' ..or'
•e-_.." h hold Woe ".Y I 4 ""II>.
UVS-11E $79.95
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EALER PROPAGATION
J . H. Nelson
4 Plymouth Dr.
Whiting NJ 08759
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Flrstletler a day waves Second = nlghtwnes
A = Ned higher lrequency may also be useful
B - Dltlleult elreultthls period F .. Fair
G = Good P = Poor • = Chaneeolsolar" ar.s

8
GIG GIG

Wilbton-Salem NC
AMATEUR RADIO REPAIR

p,of""';o...1 ..,,-k-e, ' 9SOD.blr , a l"., all
lin..... USA KDK nopair <rOO'r _ A.........
Wi<> Rqwoi, (:en...., 1020 a.........o Aft.,
" __s.Jna. SC 211111 , 7:lS-7liOO.

San Antonio TX
Complelr 2 .... ,. .....i<..., .J-a.p, Cal] u.""
WStV , Seillng An_ Spt'<"iall>t>. A.'ant i,
A.<den. Ilird. H~-p.in, Siand.nl VlI.n>pk....
Mld l. nd , II r n ')' . Cu.hC,.Il . Di.I«I.i" ,
f1ll'lIrr . lCOM. MF], S }"" ShU"'. Cubio:,
Tmlpu, 1'."..T.., ....a <It...... A""Ii_ ..
Equiponmt Co. , W .• 2317 "-jjv/aoLun
ROa.f, San AnI<mio TX 78213. 134. .

CoIum bm 0 11
All -;ar brandI IatUftd iD lhr~ and
~ ham :ItOrr fur miIroo arouad. eon.., io and
tw8l thor kmbo brioft, }_ ~- . lJniftn.al

~~~~~~Dr~~"""

Syracuse-Home-Utica NY
~"""urinK' K~nwuod. Y....." , ICO M. Drak~.
T~n· T"", Swan, o.,n1'ron, AI[.II. , Il,""~, MF) ,
T~ml" " Astron, KLM, Ily C.in, ~h.l.,."

I..."""n,C""hcrall. " .....tler, Minl p",dud •. You
""">n'1 ht-d i;.oppo;nted with "'Iuipml'nll...",Ice,
lLodio \\ """, Oneida Count'.' Airp>rt-Tennl
na l 8uiIdinK' O"'bny SY I:WU, 337.a;lUJ.

Houston TX
b !"'ri""'nl..... po..Ildilocl EI...1n>nk . nd ......
ch.nit..1 oompun"" l> lor "oml",1<" I",,~. I~,
XL"U" 1"'''1>1., h. m; . robot oolJ<J..r.. ",-\" -,;,
1IIffil<... , d l",n ili rn.}~ a w k. Galr'ooay t :ltl<>-
Ironic!. Inc., !IIl32 Cloorkc l. 1I"...1<JIl TX
77063. \178-6575.

Scranton PA
lCOM. Bird. a.hCraft . B.dman, nu~r,
I..-ntn. IImtk-t:, Antema SprIciaIisb. A>t.......
A. anti. Ilddm. WiAUtWM. CDE. AEA.
Vil>t'opl..... 11..... 1.:<")-,. CES, Amphrnnl . SorI}'.
FanonJCou"';"". E\6:W. A.......... ~"', 1..-11""
}lecI........ 1112 Grandvirw St.,,......ton PA
III.';OY. :u3-21U.

DEALERS
Your rompclny namf" and m_~..
can COtl ta in up to 25 wOTds for lJ,llit
,Ie lJ,I 1.150 yearly (PTt'PfJiJ), or 1.15
per mOflth (prl'J1Oid quarlmy). No
mf"t1tion oj mail-ordtT bunfl41: or
arf'd rode pnmiNed. Directory In,
and paymf"t1t must rooch us tJ)OOlP
in advance oj publicotion. For er
am,Jle, adW'Ttisfng Jor the AUl{USt
l'<ttU' mus' be in our hands by lulU'
1st, Mail to 73 Magaz.ine, PettT
1)(1r{Ju~h NH 03458. ATTN: Nancy
Ciampa.

San l ose CA
11M)' .",.', ....W(~l Amarem Illldio '1""'_ r>;",,- II<
,,,,od Ama '"'' Rad ioo ",I.. II< ..",'1<>.", We w..u, ,,·
K,·n","~l. Il:OM. Azden , Y"""" T~n-T•..,.
s"" ,t'C & "limy more. S....'e' Radi", I....., 1318
...... 1lMn,", A"". •San J""" Cit !151M. 1lll/O.!llKl.

Colum~GA

KD;WOU[}....- YAC>lJ-llRAIi:E
Tho- ",orid". ...... fanl_ _ . .......
n ! YCIU """'"' ..... it 10 bel it! Rodio
W Io, 2012 Auburn A-.... O>lum....
G'\ 31\1l1G. SIl I-701lG.

Preston 10
II, WH7IlYZ, h... It.... Larll"'! Sha:k of "ma-
t G••" in the l n t",.""",,,•• ;,, Wt»\ ,u d 1M
""" 1'Til",. CaU "'" lor 011 l'a" ham -.loo ,
K.... DnlributiJ% 78 So. SIlO"'. r .....t".. I()
832fl.1, /j,~2.jlfj.'lO .

Te rre Ha ute IN
Your ham ..... dci".rt"" located in the hr.u1 (If
,he mitlv.dl. I "";". Eledronia., I....., 4.1B
Modow. Sboppinjp; Cen~, P.O . 8m. :1300.
Temr llau~ 1:'{(7&03, 238-1456,

Phlla. PAICamden SJ
W " ' 'l''j(Uid. "" to:lIUial m icroo.o<'. ,,, com""""",,,
61 .....ipmml , (.aboral...,., tuadoe 1<>1 i...ru ·
.....,1>. 1""""" ""ppli<5. 8u)- . ..u & In d . all
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FT-707 with Optional FV·707DM
& Scanning Microphone

• Choice of 2 rates of scan
• Remote scanning from microphone
• Scans in 10 cycle steps
• Synthesized VFO
• Selection of receiver/transmitter functions

from either front panel or external VFO
• "OMS" (Digital Memory Shift)

The FT-707 "WAYFARER" is a truly unique rig .
See it today at your authorized Yaesu Dealer.

WARC BANDS FACTORY INSTALLED!

FT-707 is shown with
optional FV-707DM VRJ
& Scanning Microphone

THE FT·707 "WAYFARER"
The introduction of the "WAYFARER" by Yaesu is the beginning of a new era in compact solid state
transceivers . The FT-707 "WAYFARER" offers you a full 100 watts output on 80-10 meters and operates
SSB, CW, and AM modes. Don 't let the small size fool you ! Though it is not much larger than abook. this isa
full-featured transceiver which is ideally suited for your home station or as atraveling companion for mobile
or portable operation .
Thereceiver offers sensitivity of .25 uV/10dBSN as well as adeg ree of selectivity previously unavailable in a
packagethis small. The "WAYFARER" comes equ ipped with 16 polesof IF filtering , variable bandwidth and
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features:

FT·707 with Standard Features

• FasUslow AGC selection
• Advanced noise blanker
• Built-in cal ibrator
• WWV/JJY Band
• Bright Digital Readout
• Fixed crystal position
• Factory-installed WARC bands
• Unique multi-color bar metering-monitors

signal strength, power output, and AlC voltage.

Impressive as the "WAYFARER" is its versatility can be greatly increased by the addition of the FV-707DM
(optional) . TheFV-707DM, though only one inch high, allowsthestorage of 13 discrete freq uencies and with
the use of "OMS" (Digital Memory Shift) each memory can be band-spread 500 KHz . These500 KHz bands
may be remotely scanned from the microphone at the very smooth rate of 10 Hz per step.

W'&§§(11J \lfl
The radio. '::, 381
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• Repeater reverse switch
Ha ndy fer ch{"ckin~ signa ls on the input
of a repeater or fo r determmtng if
a repeater Is "upstde down :

• Separate digital readouts
To display frequency (both receive a nd
transm it) and memory cha n ne l.

• LED bar meter
Fo r monitoring rece-Ived s igna l level and
RF o u tpu t.

• LED indicators
To show ; +600 kf-lz, s implex. o r -600 kHz
tra n smitter offset; BUSY channel. ON AIR.

• TONE switch
To a ctuate suba udihle tone module mot
xenwood-soppnec n.

• Compact s ize
Depth Is reduced substantially.

• Mobile mounting bracket
With quick-release levers.

More Informa tion on Ihe TR-7850 is
a vailable from all authorized dealers of
Trio-Kenwood Commun tca ttons, Inc..
1111 Wes t Wa lnu t S treet , Compton .
California 90220.

Matching ac ce ss ory for fixed-station
operation:
• KPS-12 Ilxed-stanon po w er supply for

TR·7850
Other a ccessorie s not s h own :
• KPS-7 flxed -statton power supply for

TR-7800
• 5 1'-40 compact mobne s peaker

• Priority alert
11.10 memory Is prio rity cha nnel. "Beep "
alerts operator when signal a ppears on
prtorny cha n nel. Operation can be
switch ed Immed iately to prior ity cha nnet
with the push of a switch.

• BuIlt·in autopatch tcueh -pad (DTMF)
encoder
Fron t-pa ne l touch pad genera tes a ll 12
telepho ne-companble dual tom's in
transmit mode . plus four addition a l DTMF
si~nallng tones (with simulta neous push
orREV swttchl.

• Front-panel keyboard
For frequency se tecuon . transmit o lTsl·t
selection. memory programmtng. sca n
con trol. a nd sclccuon of a uropaich
encoder tones .

• Autoscan
En tire band 15-kllz o r lo-kHz steps) a nd
rnemones. Automattcallv 1000ks o n b us y
ch a nne-l: scan resumes a uto matically a ft e r
sever -al se-co nds , un less CLEAR or mil'
PTT button is pressed to ca ncel scan .

• Up/down manuai s can
Entire band (5-kHz or lo-kHz ste psl a nd
memo ries . with UP/DOWN microphone
Ista ndardl.

• Powerful 40 watts power output
Selectable hl~ or low power operation .
High -Io-walt output provides re uabre
sl~nal for wide area coverage.

• 15 multifunction m emory channels,
easily selectable with a rotary co n t ro l
M l -M I3 .. ,memorize frequency and offse t
(± 600 kHz or stmptexl. 11.1 14 . . . memorize
Inmsmit a nd re ceive freque n ctes Indepen 
dent ly fo r non standa rd offse t.
MO. . . p rto rny chan ne l. with simplex.
±600 kHz. or nonstandard offset
opemnon .

• Internal battery backup for ail m emories
All me-m ory channels tt nc1udin~ transmit
nfbe tl arc re tatncd when four AA NICd
batu-rtcs [not Kenwood s uppltedl are
Installed in battery holde-r llls id t· T R-7850.
Battt"rles a re auto matically charge-d whtle
transceiver is connected to 12 ·VDC SOUI"{"l;" .

• EJ:tended frequency co ve rage
143 .900-148 .995 MHz. III swnchabte
5-kllz or lo-kllz steps.

TR~7850 FEATURES:

Kenwood's remarkable TR-78M 2 -meter
FM mobile transceiver provides all the
features you c o uld de srre, including
a powerlul 40 watts RF output. Fre
quency selection is casler than ever. and
the rig incorporates new memory devel
opments for repeater sbift. priority. and
scan. and includes a built-in autopatch
touch-pad (DTMF) encoder. A 25-watt
output version. the TR-7800. is also
available.

40 W, 15 memories/offset recall , scan, priority, DTMF
touch-pad

TR-7B5D

Sp<,d[ft'Wions urul prices or.' sub;ecl lu ,",wnge wlllwu/ noli...• ()r obi/gal/on.
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