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FIYE STORE BUYING POWER!
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TS·830S

SUPERLATIVE
AMPLIFIERS

76PA
REGULAR

$2195

YOUR PRICE $1799

78
REGULAR

$3185

YOUR PRICE $2599

We are offering you
KWM·380 at a price
lower than current
dealer wholesale!

-,-
1

TS·130S

Umited quantity at this great saving.
Prices are increasing. Call immediately.

77DX REGULAR $4945

YOUR PRICE $4199

ETDALPHA

. '.~.itj~' .- - , .... ~. . -

Sensational savings!
COLLINS/ROCKWELL KWM.380

Fast shipment popular items from huge stocks! And 5 to 1 odds (your
favor). that scarce r items are available within multi-store complex!
Quantity buying means top discounts, best prices. Call us first.

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

BRAND NEW FROM YAESU • HF TRANSCEIVER
ASK FOR DETAILS, PRICES • HAND-HELD

o KENWOOD
p~ SAVE substantially!
~IEW . Call now for
TR~2500 your price
HAND.
'~EI:Du

KFOA I
PR I~ETAILS

Ie.
FREE

SHIPMENT
(UPS Brownj

CONTINENTAL
U,S. A.

CALIF. CUSTOMERS PLEASE
CALL OR VISIT LISTED STORES

FREE PHONE

800
854·6046

ANAHEIM, CA 92801
2620 W. La Palma.

(114) 761·3033 (213) 860-2040
Between Di...-yIanCI & KrlOlfs Be«y Farm

BURLINGAME, CA 94010
999 Howard Ave.• (4' 5) 342·5757
5 miles IlOUln 01'1101 from S.F. Airport

OAKLAND, CA 94609
281 1 Telegraph AV8., (4'5) 451·5757

Hwy 2.. Downtown, Len 27th ofl-ramp.

SAN DIEGO. CA 92123
5375 Keamy Villa Road (7' 4) 56CH900

I1wy 183 & Clair.mont Mesa BIYd.

VAN NUYS, CA 91401
8265 Sepulveda Blvd ., (213) 988-2212

Sa" Diego Fwy at Victory Blvd .

OVER-THE-COUNTER
Mon. thru Sal. lOAM to 5:30PM

AU· "l.UAHCf: 'AI,.I't1A . ",,",CO · A"'PH€NOl.·AIlAl.·A.S~

. AVANTI.IIE"lCHEIl . BERK-TEM _laiRD· B&W · CAl.LIIOO K· COl!"

. COLLINS_CUSOC _CURTIS ·cvsHCR....n · twWA • DATOHO
• DENTRQtoI'~"'KE' DK ENGIOlURING . EU. ...C • HUSTLE R
' HV.Q.AlN · ICOM· J WM lU.ER . ItE OlWOOO. llUol • l ARSf: N
' """,,11 • W£TZ ' "'J . " !ClIO . lOG ' """, . PflOOUCTS' '''IUGE ' IO'f · l'A.L.OIIIAR· A08OT· AOt*l· $I4UIlE · S 0-0 _
• TELEX ' T'IH.AU· TEMPO ·n ...TEe- T"'ITAO
. v.u:su _ ......, _.>.
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Palomar
Engineers

1924.f West Mission Road
Escondido, CA 92025
Phone (714) 747-3343

The famous Palomar Engineers
VLF Converter with new added
features.

• New attractive cabinet.
• Antenna bypa.. when

turned off.
• LED power Indicator.
• Special amateur and SWL

models.
The VLF Converter shifts all the signals in
the 10 to 500 KHz band up to the 80
meter band so you can tune them on your
receiver,

Model VLF-A converts to 3510·4000
KHz lor use with ham-band-only
receivers and transceivers .

Model VLF·S converts to 4010-4500
KHz 101' general coverage short wave
receivers. With digital readout receivers
the last three digits read the frequency
eK8CtIy.

All the features that have made the
Palomar Engineers VLF Converter a
favorite have been kepI: crystal control
stability, jow-ootse RF amplifier, multipole
filter. and the unique circuit that
eliminates the bandswitching and tuning
adjustments usually found in VLF
converters .

Now you can hear the 1750 meter band,
navigation radiobeacon band, standard
frequency broadcasts, emc-tc-encre
communications, and the European low
frequency broadcast band just by tuning
BCf'OSS eo meters on your receiver.

Normal eo meter signals are blocked by
the converter during VLF reception . But
when the converter is turned oN recap
tion is normal.

Explore the interesting wor1d of VLF!
Order your converter today!

Model VLF·A (3510-4000 KHz outpul)
0'

Model VLF-8 (4010.4500 KHz output)

$79.95

... f3 . h' pplnilih a nd llnil In U.S. l Ca nada,
ealllornla ,., Id."t, .dd ••1., fn .

.. ... ·~..~LF~·~'-£Engio:::

The OL·I is a unique
c hem ical dummy load ,
Unlike meuy oil·filled
dummy loads, it will not
leak. S.aled ready to Ule.
Max, 1000 watts PEP for
15 11K. SWR less th.n
15:1 1·225 MHz. Port.ble
- on ly 3 ~- x 4%".

Only $19.95

T-6 ULTRA TUNER

T-3 MOBILE IMPEDANCE
TRANSFORMER

Tu nes out SWR on .ny .ntenna - co••
fed Or random Ire (160·10 mete rs ). Any
r ill - up to 200 tt~ RF outpul. RUlllled.
yet compact : 5';'" • 2';"" I( 2%".

Only $43.95

VAN GORDEN ENGINEERING
P.O. BOX 21305

S. EUCLID, OHIO 44121

- ... ~ -

• "' . III.• - _.• .•~_.- ;- .".- •. --
Mo~t varsat ile an tenna tune r a vail.ble .
Any a nlenna _ coa. 10:<1 o r random wit .
(160·I Om.). F,ont pa ne l lu nction ~w ilCh

nlec;1s bet....een tw o c ite Ul ts - • PI or L
nelwork _ or t un., bypass. Front pa nel
a ntenna switCh, Relat ive output meter ,
200w- output _ will wo,k with virtu. lly
any Ira ns c e ive , . 6%- • 3" • 3" , Att ra ct ive
erenee fin iShed enc losure.

Only $64.95

T-l RANDOM WIRE
ANTENNA TUNER

All bands (160·10 m.) with any Wire 
200W output - Any tran~ceiver _ Home
or portable - Neon tune.up indicator.

Only $32.95

T-2 ULTRA TUNER

M.'c he s 52 Ohm COOl ' to the lowe r impe·
dance of a mobile wh ip , Taps between 3
.nd 50 ohms. 3·30 MHz, 300 watts output.
2 >;." .. 2- .. 2 ';' - .

Only $24.95
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P,.... StrMI
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

FCC DUMPS PLAIN LAN GUAGE!

The FCC has dec ided to drop it s proposed major rewrtte of
the Amateur Radio Service rules due to overwhelming cppost
non hom the amateur communit y. In taking the unanimous
act ion on November 12, the Commission noted that, should
the amateur community at a later date wish to pursue on its
own a general rewrite of the rules , the Plain Language docket
might prove helpful.

Although amateurs objected to many specific parts of the
Plain language proposal, it was the general tone of the cock 
etthat bothered most hams. The proposed elimination of the
five-part Basis and Purpose of amateur radio in section 97.1 01
the rules, along with a change in name hom the " Amateur
Aad io Service" to the "Amateur Telecommun icat ions
Service," were seen as diminishing the status of the service.

Look for more on the FCC's decision to drop the Plain Lan
guage proposal in next month's Kahaner Aeport.-WB8BTH.

POWER STRUGGLE

milking every dollar it can Irom
the members, whose average
age is increasing and who are
heading towards ret irement and
a fixed, tow income.

Amateur rad io ... and the
League ... needs a general man
ager who is respected ". one
with bra ins and foresight. ..
with a long history of coming up
with good ideas and helping the
League to prosper. One of the
last things we need is a stu ffed
shirt who is pompous and sert
important, complete wit h jacket
and tie. Amateur radi o is a hob
by . , . u's for tun, desp ite our
abili t y to provide many services.
So our national organization
should be headed by a relaxed,
tec t mrceuv-exoert ham, one who
has gone mto every aspect of
the hObby personally ... DXpe
ouronee. has a high DX score
. .. into SSTV .. . AllY " .and
so on. Let's all hear it for Harry.

Remember that Harry is get
ting on in vears. . . enc that a
union steward doesn't make a
lot of money, As General Man
ager, he might be able to make
around $1 00,000 a year... which
is in line with the importance of
the job. Ithink that a lot of pee
pie would like to see Harry really
make it big for a change. And
that's cert ainly a reasonable
sal ary lor someone running
something as big as the ARRl.
That wou ld help make up, too,
lor all of the years he has put in
at no salary as president of the
league. It 's the least we owe
him . , , right?

A lew years as General Man
ager and then he will be able to
ret ire aga in (I understand he is
ret iring soon from the union)
and live the goocl life on one of
th e leg end a rily-gene ro us
Leagu e pensions.

Yes, there def initely is a war
going on wit hin the AARL board
of di rectors. The war is over who
will control headquarters, wit h
one side loyal to the power
group which has run the l eague
ever s ince Max im died in 1936
and the other trying to get the
political machine out and reo
place it with some professiona ls
who, they fee l, will run the
League for the benelil of the
members instead o f the clique.

I' ve always been amused at
the bli nd loya lty of tens of
thousands of amateurs to this
small group which holds the loy
al in utter di sdain . Perhaps tel
lowers who quest ion not, who

matter how you won, it was what
you did afterward thai counted
... for those of you who are up
on your history of LBJ's first
election win.

After all , it is the prerogative
of HQ to edit the br ief histories
of the contenders on division
ballots, so il almost all o f the
backg round of someone who
looks l ike they are not go ing 10
be a team player has to be
edited out, thaI's the breaks 01
the game and it is poor potatoes
to beef about it . Many teet that
Harry is absolutely right to want
to sweep that sort of bickering
under the rug where il belong s.

When it comes to running
something as big as the league,
lo yalt y and devotion 10 the HQ
mystique are far more important
than bu siness experi ence, so
many are hoping that the rather
obscure ads for candidates for
the Genera l Manager' s job will
go unnot iced . The league isn' t
supposed to be a commercial
business anywa y , .. it is a mem
bership club 10 promote arna
teur rad io's growth and health.
We don't need some big outf it

Gett ing facts on Harry's back,
ground is not easy, but my recol
lect ion is that he started from a
posit ion at a company in New
York which made radi o equip.
ment and first became the presi
dent of the Hudson Amaleur Ra·
ere Council. From there he was
so support ive of the League that
the rules prohibiti ng people
making radios professionally
from becoming League o fficers
was ignored and he was permit
ted to run for ARRl director,
anyway,

Though the betting was that
Harry would be decisively de
feated, the vote, if I remember
right, was a tie! The opposition,
showing poor sponsmansnto.
accused HQ of voting irregulari·
ties and there was talk o f trying
to initiate envelopes for the bal.
lots which could not be shadow
sorted before the o ff ici al count
ing. The vote rerun saw Dannals
elected.

Again, we are seein g poor
losers in the directors' sweep
st akes gr iping for piddling
rea so ns . l y ndon Jo h nso n
showed us that it really didn't

DANNAlS
NEW GENERAL MANAGER!

That' s the headline that' s
coming up next year for League
members. Qh, there is an under
ground movement 10 upset the
we ll-laid plans of Baldwin and
his decreas ing number o f loyal
supporters on the board 01 di·
rectors, but nothing rea lly sen
ous is expected to come of it .

These ma lcontent s ar e to
menting unrest in several areas.
but League headquarters has
met thai problem before and
surmou nted it, so ills confident
that all w ill go as planned this
time.

Indeed, anyone with a kncwt
edge 0 1 the h istory o f the Lea
gue has to appreciate the years
of devotion that Dannals has
given and his adherence to
mainta ining the continuance o f
trad ition. He is in the mo ld of
the out standing leaders of the
past such as , , ,by golly, let me
think a minute . .. er... Huntoon
and , , . who was that guy bef ore
him? .. en yes, BUdlong.

We have to remember that
Harry stood grac iously aside so
that Mort Kah n could be elected
as Hudson Division director in
what turned out to be a major
turn ing point for both amateur
radio and for our country. Mort ,
being a very strong person , took
over the League for several
years . . . forcibly retiring Bud
long, organ izing the building
fu nd coup,and in it iat ing the pro
posea return to cre-wwnncens
ing in 1963.

We can certainly chalk up the
tremendous success of the am
ateur extubits at both Ihe coca
Cola and Venezuelan exh ibit s at
the World's Fair in New York 10
Harry and his tireless work for
the league.
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A compact transceiver with FM/SSB/CW plu

The exciting TR-9000 z-meeer aU-mode
transceiver combines the ccuveulence
of FM with long-distance 5SB and CW
in a very compact. affordable package,
ideal for mobile Installation. With Its
fixed -statioD accessories It becomes the
obvious ch oice for your h am sback.

FM. USB. LSD. and C W
AlI tht· popular z .meter modes .

• Exten ded frequency range
Covers a ll z -meu-r Amateur frequencles
a s well as MAH S and CAP frequenc-tes
[Simple ..,. a nd any repealer s plit) between
143 .9000 and 148.9999 MIlt.
Digital dual VFO.
With selectable luning steps o f 100 Hz,
5 kHI.. and 10 kl lz, convenien t for each
mode o f o peratio n .

• Digital frequency display
Five , four. o r th ree dtgus , depcndmu o n
selected t uning step.

• Scan o f en tire band
Automanc busy ..top and fre-e scan .

Five memories
MI-M4 . . . fo r simplex or ±600 kHz
repeater offset. M5 ... for nonstandard
offset (memorizes tra nsmit and receive
frequen cy lndependerttly I.
SSB/CW s ea rc h
Sweeps be tween 0 lind 9.9 kllz around
lilt' selected frequency In IOO-lIz steps.
while ure main knob Selects In lO-kHz
steps. Easy wav to find 5 SB or CW acuvny .
UP/DOWN microphone
"Bee p" soun ds \\ith ea ch frequency step
(Supplied with T R-9000.I

• Effective noise blanker
Suppresse-s pulse-type noise on SSB
and CWo

• Improved receiver fron t-end
c h a racte ris tics
low-noise. d ual-ga te MOSFET and two
stage monolithic crystal nner.

• RlT control
x ecetve r incremental tuni ng, to tune
o nly the receiver sngnuy off freque-ncy In
the SSB/CW mode . Funcucns o n
memory. also.

• RF gain control
Threshold-type control. permitting
a ccu rate Svrne ter readings on SSBlCW
and FM modes.

CW sldetone
Enables monnorma of keyin~ dUr1 n~

cwoperarron.
AutollUltic AGC selection
AGC lime constant selected a utomatically
with MODE swnch (slow for SSB and fast
for CW).

• HI/LOW power s witch
10 watts/ l wa lt HF output on FM/CW.
Alwavs 10 watts on SSIllmproved power
module for reliable and s ta ble linear
RF o utput.

• LED indicators
VFO A/B. RIT. ON AIR. and BUSY,

• Rear-panel accessory terminals
Key, memory hack-up voltage, toru- Input.
standby, external spea ker. DC supply
voltage. and antenna.

• Compact size
Only 6-11I16 mches wtde by 2-21/32
inches h igh by 9 ·7/32 inrhes deep.

• Adjustable-angle mobile mount
With q uick-release levers fo r cas)'
remOVH I.

More tnformanon on the TR·9000 'S
available from a ll authortzed dealers
of Trio-Kenwood Com mu nIcations
1111 W ("51 Walnut S treet, Compto n.
California 90220 .

----------------(f)~~,~~OD
Matching accessories for filled-station operation:
• PS ·20 power supply
• S P-120 exu-mal speaker
• BO-9 System Base . " wnh power swncn.

SEND/RECEIVE swttch for CW operauon.
backup power supply for memory reten
non m C-1 backup power adaptor may
also lx' used for this appucauont. and
headphone jack

• MC-46 16 -butto n autopatch (DTMFl
UP/DOWN m icrophon e Sp<>('ifi<·Q/lo".~ and prt... ·s are SUb/f'C/ 10 <,hong., wilhow no/ice OT obllgolion.
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accept everything without ques
t ion, deserve to be held in such
contempt.

Eventua lly things begin to
change and, fight as they do,
with di rty deals such as they
handed ex-d irector Miller, the
clique is beg inn ing to lose
strength. More and more reform
oriented directors have gotlen
on the board and are sickened
by what they've found at HQ.
The reformers want to throw out
the scoundrels and get In some
new blood.

Well, I say, "better the devil
you know than the one you
don't." The l eague is doing well,
considering the vrrtuauy term in
al health o f the hobby itself.
Most of the amateurs I've talked
with have a strong death wish
for the hobby " we don't need
any more hams the bands are
al ready too crowded" . . . and,
"we don 't want any technica l
c hanges ... we like CW and
sideband." Many leel that only
Exira Class amateurs should

have phone pr ivileges . . . as the
ARRl HQ proposed in 1963.

A great many amateurs feel
that since the po litics of arne
teur radio is complex ... and
after all , this is only a hob
by .. . it's better to leave every
thing to the AAAl. Who should
know better than HO what
should be done?

The ad in the November OST
(page 21)lor people interested in
the General Manager job which
will be open when Baldwin steps
down in March was run, appar
ently, as a sop to the starry-eyed
reformers on the board. little is
expected to come of it. Indeed,
even though the general mem
bersh ip has no vote in the elec
t ion o f the highest o ffices . . .
General Manager, Editor of OST,
and President of the League . ..
or in any of the other HO ct
fices ... the leading contender,
neonets, is said to be making a
SO-state campaign tour (he said
he was making the tour during
his recent ta lks at Peoria and
l ouisville). As far as anyone

seems to know, this campaign
tour is being paid for by the
AAAl.

Since there is nothing that
you can do now anyway, why
worry about all th is silly political
stuff? The directors who will
make your decis ions for you are
atl in place and the old-timers
stilt have everything under con
tro l, so iI's probably best to
forget about the whole thing .
After all , as many amateurs say,
if we lose amateur radi o we can
always take up phot ography.

CLUB 'EM

One of the major problems
with ham clubs is that so few
hams know how to run them.
Furthermore, the whole thing is
o ften a self-defeating system.
You see, If there is a turnover of
the people running the c lub ...
as there should be to keep a club
healthy . . . the newcomers usu
ally witt not be ab le to benefit
from the experience o f the
chaps who ran it earlier . The re-

"Your kid sounds so good, I've decided to cast him in my next picture!
He'll get 510,000 a week!"

-

by Bandel Linn K4PP

- ---.'_..-----1 6m~1

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

-
\\\-\ ~;~,\~
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"OWl
HfiL Communications Is Proud
To finnounccz That Our
fimatczur Radio Products fircz
Bczing Stockczd fit Thcz
Following Lczading fimatczur
Dczalczr Storczs:

Box 365
Urbana, illinois 61801
217·367-7373

MADISON ELECTRONICS
1508 McKinney Ave.
Houston. TX 77010
(7131 658·0268

AGL ELECTRONICS
1392'9 N. CenlUl1Expwy
Suite 41 9
Dallas, TX 75243
(214) 699·1081

RAY'S AMATEUR RADIO
1590 US Highway 19 Soulh
Clea rwaler, FL 33156
(813)535·1416

AMATEUR ELECTRONIC
SU PPLY

621 Commonwealth A, e.
Orlando, FL 32803
(305l 894·3238

AMATEUR ELECTRONIC
SUPPLY

1898 Drew Sl,eet
Clearwa ter, Fl 33!>1 5
(813) 461 ·4267

AMATEUR RADIO CENTER
2805 N.E. 2nd A, e.
Miami. FL 33137
(305) 573-8383

BftITT'5 TWO·WAY RADIO
2508 N. Allania Rd.
Bellmounl Hills
Shopping Center
Smyrna. GA 30080
(404) 432·8006

GISMO COMMUNICATIONS
2305 Cherry Road
Rock Hill. SC 29730
(8031366.7157

N & G DISTRIBUTING CORP.
7201 N _W . 12Ih Stree l
Miami, FL33126
13051592-9685

ACK RADIO SUPPLY COMPANY
3tOl 411'1 A, e. Sou th
Birmingham. AL 35233
(2051322'()588

SOUTHERN UNITED STATES:

(all Or Slap-In Ilnd S••
Hill Equipm.nl III Yaur
FQyoritQ AmotlZor DlZQIQf.

HENRY RADIO, INC.
2050 S. Bundy Dr.
Los Angeles, CA 90025
(21 3) 820-1234

CW ELECTRONICS
800 Uncoln Streel
Den,e" CO 80203
(303) 832·1111

AMATEUR ELECTRONICS
SUPPLY

4828 W. Fonc:I du LJlc A,e.
Milwaukee, WI 53216
(414) 442-4200

DIALTA AMATEUR RADIO
SUPPLY

212 ·481hSlreel
Rapid City, SO 51701
(60S) 343-&1 27

THE HAM SHACK
808 N. Main SI.
E,ans-Ille, IN 41711
(812) 422'()231

KRYDER ElEC.
Georgelown N. Shopping Ctr.
2810 Maplecrest Rd.
Ft. Wayne, IN 46815
(2191 484·4946

WESTERN UNITED 5TATES:

AMATEUR ELECTRONICS
SUPPLY

1072 N. Rancho On..
In. Vegas, NV 89106
(702) 647·3114

EASTERN UNITED STATES:

ELECTRONICS INTER·
NATIONAL SERVICE CORP.

11305 Elkin Sireet
Whllton, MD 20902
(301) 946·1088

MIDWEST UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY

28940 Euc lid A,e.
Wlckl ille, OH 44092
(216) 585-1388

UNIVERSAL AMATE UR RADIO
1280 Aida Dri,e
Reynoldsburg, OH 43068
(614)866·4267

HAM RADIO CENTER
8340·42 Olive Blvd.
St.louis, MO 631 32
(314)993·6060

te ll about the rare ones he
caught recently ... and will
bring in the new cards he's got
ten. He can also get other memo
bers interested in OX and tell
them how to go about it .

You 'll lind chaps interested in
SSTV, Any, compu ters, moon
bounce, aurora co mmumca
nons. high·Speed CW, and so
on. Give them their chance to
show and tell. I've already men
tioned giving the home builders
more than their share o f the
spotlig ht. Look for any speci al
in te res t ... co n tes ts, certt u
cates, traffic handling, what
ever ... and get 'em up to ta lk
and show.

New gear is of interest, too.
Perhaps someone has gotten
one of the new Drake key
boards ... well , bring it in and
show it. That 's a complex piece
of gear and few hams really un
derstand what it does. We all
want to see the newes t gear. I at
ways used to lug the newest
stuff and I had a tough time cet
ting it back at the end of the
meeting.

If you are saddled with a
bunch of hoary oro-t imers who
si t by themselves at the back of
the meeting room, f igure out
how to get them up front where
they can get in on what is hap
pening. The more you can get
fellows together, the more they
will enjoy the meeting. I really
hate it when I see a club meeting
where fellows sit about four
seats apart, with a lew up front
and most toward the rear. This
means they are not really into
what is going on and are staying
away as much as they can from
the meeting and each other. Bad
news. A speaker will really be
put off by this. If you have a
guest speaker, do not under any
ci rcums tances permit thi s kind
of t reat ment. He came to speak
to a group, not a room full o f
individuals.

Guest speakers? Easy, usuar
Iy. Find anyone who is In the in
dustry as a manufacturer or
dealer and ask him in to talk.

Club events pu ll th ings to
gether. How long has it been
since the club set up a demon
stration sta tion in a shopping
mall? If you do, remember you
are selling amateur radio, no t
just putting things out for pe0

ere to be conlused. Make good
graphic signs wh ich explain
what is go ing on. Try to make up
some literature which will bridge

Connnuea on page 148

suit is that the same mistakes
are made over and over .

If the club is in the c lutches of
an old-timer clique, as many are,
this is a bad situation, too. Old
timers reall y don't want new
comers In the c lub and they tend
to make the club boring and a
put-ott lor youngsters.

Many years ago I ran a series
of art ic les on how to run a ham
club_It was so popular that we
put it out as a book. Well, that
was quite a lew years ago and it
is t ime for some new Ideas. I'd
like to see some articles by
those of you who have made
ham clubs work ... telling the
rest of us how you did it .

The main strength o f amateur
radio lies in the clubs, so we all
have a vested interest in keep
ing our clubs alive and well ,

You know, I wrote several
months ago, ask ing ... no, dar
ing ... clubs to send in pictures
of their groups for publication.
Nothing yet. When you get to
gether for Field nev.en out ing, a
hamfest , an aucllon ... any
group activity ... take a few min
utes and get everyone together
for a photograph and send it in.
I'd even like to see some inter
esting ones (in co lor) on the
cover.

Getting back to the clubs ...
and the rotation of o fficers. t
would suggest that you elect a
president for one year only ...
and at the same time elec t a vice
president whom you want to be
the president next year. Keep
the ex-oreeroeruon the board of
directors so you will have con
tinuity. This will help the prest
dent pass the word along as to
what does and does not work . . .
Why the club did such and such
two years ago, and so on.

One word of guidance . . .
remember that the club meeting
is show business, not c lub bus i
ness. Keep as much of the club
business in the board of direc
tors as you can and th is will
make the general meetings a lot
more fun.

Be sure you have a welcoming
committee which will keep an
eye out for any newcomers to
your meet ings. Make it a point to
get acquainted and keep them
busy talking about themselves
lor the first two or three meet
ings. You won't be able to chase
them away with a stick.

Arrange for any members
wit h special interests to corn.
munica te their inte rest to the
rest of the group. You may have
a red ho t DXer who would love to
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Loud and Clear.

Th" Portable IIA L Teiereader CIVR-685A.

Now RTIY can hit the road with you, when
you lake along this portable telereader from
IIAL.

IIAL offers the smallest RTIY terminal
you ca n find . It 's easy' 10 pack and go - on
long drives, camping trips, hoatlnu, any
where awn v from home.

•

Pick up Jour portable HAL Telereader at
your favorite amateur dealer store todav -
• •
you can order it to ~o.'

See IIAL RTIY equipment at Jour favorite
amateur dealer store.

~Vrile or call us for more in/ormation.

HA t. Communications Corpora tion
P,O, 80.r 365
Urbana. Illinois 6180 /
(2 171367·7373

• Haudot, Morse. ASCII
• Hullr-ln RTTY Demodulator
• lIigh or Low RTTY Tones
• Huih·in 5" Green CRT
• Four·page Display'
• Compacl Size (1234W x 511 x 11 \/, "0 I
• With External Keyboard
• Runs on 12 YOC

o HAL '''1'1
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Bob Baird W7CSD
3740 Sum~ Lane
Klamafh Fa lls OR 97601

Egad! A Nine-Tube Linear
- results from the W7CSD test bed

•

Photo by lois K~er

The amplifier test chassis! Onl y one tube is used at a rime.

The photo bears out the
title. But, no, Idon't run

all nine tubes in the amplifi
er at the same time . The
photo re p re sents t he
chassis used to test each of
the tubes ind ivid uall y. I
mounted all the sockets,
wired the fila ments and
screen grids, but the plate
and control grids we re
moved from tube to tube

during the process of exper
imenting. In the case of
gro un de d-gri d , f ilamen t
wiring a lso was altered.

What's the purpose of all
of this?

There are a lot o f rea sons
for buying an FT-] o r a T5
120V or an Argonaut. They
are great for camping o r fo r
use where you have to use a
battery. But at times you

would like to have a litt le
mo re powe r. Obvious ly,
you could buy the T5-1 205
o r the Fl-110 linear o r
maybe build a solid-state
linear you rself. complete
with low-pass filters . But I
have an apple box full of
tu bes. So. I decided to find
out what kind of a tu be line
ar wou ld do the best job.

The re a re some prob
lems.

Grounded-Cathode

First of all. you can scan
the tu be data in one of the
older ARRl Handbooks and
find that, seemingly. it is
possible to build a kW am
pl ifier that requires very
few Watts of drive in the
grounded-cathode config
uration. You might have to
neutralize the amplifier,
but that is not a major con
cern. OK. so you build up
t his mighty fine st ruc ture
and you try to get from the
so lid-state broad banded
driver to the grid circuit of

you r amplifier. If you just
link couple. you will find
th at the im pedance match
is so bad that nothing
comes out of your exciter.
You can put 50 Ohms
across the link (o r in se ries
with the li nk) and this will
make the exc iter much hap
p ier. You may get a little
more out of t he amplifie r
than the 10 Watts from the
exciter but not much. I gave
it up as a bad idea.

Poss ibly, yo u cou ld
design some impedance
matching network between
a 5O-Ohm generator and the
grid in a class AB vacuum
tube . But there ought to be
an easier way.

Grounded.Grid Circuit

Another route seems to
be the grounded-grid cir
cuit. As will be seen, this
has possibilities with some
ref ineme nts, but it is very
doubtful that with 10 Watts
drive you can go to more
than a few hundred Watts
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No Signal Plate cur-
tent Grid

Tu.. Plate Volta Plate Current w/e.cltatlon Volts
E. 10 mA I. Eg PAlP7·

61 46
460

No No Less than 2:1
8298 Good Good (G3 tied to K internally)
6L06 900 5 200 - 10 9:1
7094 1500 40 160 0 12:1
813 1500 10 60 0 2:1
4-1 25A 1500 5 35 0 1:1
4·400A 1500 20 86 0 6:1
3-4OOZ 1500 50 160 0 12:1
811 1500 35 85 0 1:1

Table 1. Grounded-grid amplifier test results. All grids tied together; untuned input. • Power
output of amplifier compared to power output of FT·7.

_-..., .......u -._......""'." u _ _""_.-.-
" LU rE~l"n
L. W[ NT CHC ~U

1. CO, April, 1916, p. 31.

these several years ago,
d riven with an FT·101 .1 The
1979 ARRl Handbook has
suc h a ci rcuit, as does one
of t he ol der Bill O rr Hand
books. The ARRl used an
833, whereas the other o ne
used some kind of a big tet
rode. If you have a 1~
Watt tube o r solid-state ex
c iter, it's a good circuit.
With 10 Watts, and using a
pos itive sc reen voltage, it
may be attractive to some.
The input impedance is 50
O hms, a lmost a ll rests-

-ee

ill J;

?~

r.::-l -.,

l'I. Ar E

I

"r \.0' '""

" ""
• •

n _1 U TE..... U W[ U
_.,._. '. , ~..

Fig. 1. Grounded-grid amplifier test circuit.

...

Passive-Grid Circuit

A th ir d poss ib le ap
proac h is the " passive-grid"
c ircu it. I built a big o ne of

gone to 18:1 ! The 3-4OOZ
might be nearly this high
using 30Cl0 volts . If you
have an 811 in t he junk box,
it now looks like a winner at
12:1 . Aga in, you might go
this route with the 6lQ6.
But you do have some kind
of an inpu t tuned circuit to
add. It adds hard w a re ,
takes up space, and is a n
other ci rcuit that needs to
be ma nually adj usted .

Fig. 2. Block diagram of test circuit of Fig. 1 using tuned in
put circuit (antenna tu ner).

of drivi ng seven di ffe rent
tu bes wit h an FT-7, as
shown in Fig. 1. The 6146
and the 829B tubes have
the suppressor grid interna l
ly connected to t he cath
ode and just don't fu nct ion
very well in grounded-grid .
However, note the gai n of
the 6lQ6. If a ll you a re
loo king for is 100 Watts out,
this may be the answer.
Most any TV transformer
and bridge ci rcuit will give
you the makings of a power
supp ly. The circu it is simple
and does no t require fila
ment chokes. The 7094 is a
dandy, but expensive. So is
the 3-400Z and would be
even better with 3000 volts.
At a glance you cou ld con
elude the 813, 4-125, and
811 are fla t tubes. Not so.
They just mismatch 50
O hms too far . The 4400A is
not so far off and a lso might
look better with 3000 volts.

Table 2 shows data fo r
the same ampl ifier with a
home-brew anten na tuning
unit between the FT·7 and
the amplifier (Fig. 2). Th is
unit was adj usted to give a
1:1 swr presented to the
FT-7. Note that the power
ga in has skyro cke ted in all
cases . The 7094 gai n has

EXPERIMENTAL RESULTS

input with a single stage.
You easily could go to a kW
with a two-stage linear. Ac
tually, the commercial
so lid-state amplifiers a re
not getting a power gai n
much in excess of 10, e ither.
Here, again, with grounded
grid, the input impedance
varies from tube to tu be
and may be a country mile
from 50 Ohms.

In the past, many com
panies have buil t grounded
grid linears with an untuned
input. Hall icrafters, lou
den boomer, and DenTron
more recently have done
this, just to name a few. It
worked very well if you had
a 1~Watt tube-type driver.
With the advent of 100
Watt broadband solid-state
rigs, it doesn't work well at
all . This is doubly true if
you have a t o-w att solid
state rig. So, DenTron and
possibly others are install
ing tu ned input c ircu its in
t hei r l inears and marke ting
tu ned input kits to be in
stalled in ex isting amplifi
ers.

If you a re goi ng to bu ild
your own, two less-than
desirable conditions exist.
First of all , you will have to
wind a big bif ilar-wound
fe rrite filament c ho ke un
less yo u use an indi rectly
heated cat hode tube like
the 7094. Second, if you a re
going to get the maximum
out, you will have to build a
band-chang ing input tuner
o r ha lf a dozen switchable,
fixed tuned inputs for that
many bands.

Grounded Grid Circuit

Table 1 shows the resu lts

Tube Ep 10 Ip Eg PAlP1
6L06 900 5 210 - 10 12:1
7094 1500 40 190 0 18:1
813 1500 10 155 0 14:1

4-125A 1500 5 80 0 10:1
4-400A 1500 20 135 0 12:1
3-4002 1500 50 165 0 14:1

8 11 1500 35 125 0 12:1

Table 2. Grounded-grid amplifier test results. All grids tied
together; tuned input.
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Fig. 3. Passive-grid amplifier test circuit, Screen grid is held positive.

Reader Servi ce lor lacinp page ",4 1-

may be a little in erro r, bu t
the differences are so great
th at the conclus ions are evi
dent. An rf ammeter might
be used if you choo se to
use one. Since PR equal s
power, (I ~...Jl fT'7P will give
you the power ra tio .

What was the frequenc y o f
the tests?

1originally planned on 80
meters, but the tank circuit
wouldn't reach that far, so I
used 40 meters.

How about the long grid and
plate leads going to some of
the remote sockets on the
chassis?

Not good at all . But you
can get away with it o n 40
meters . No t hi ng e ven
threatened to take off and
osc ill a te . But you better ge t
those leads much shorter if
you expect to work o n ten.

What will this thing do on a
real live antenna rather than
a dumm y load?

It will do just as well a nd
very like ly better . If you
have a good antenna with a
swr of 1:1, it will behave just
like the dummy. If you have
an antenna with an swr of
2:1, the FT-7 output to the
ante nna will be conside r
ably redu ced, but the pi
network in the linear will
overcome thi s and will have
full o ut put. Instead of a
power rat io of 10:1 . it might
ve ry well go t o 1 2:1 o r
more .

What 's the b ig d ifference
between an amplifier for a
lOO-Watt exc it er an d a
lQ.W att exciter?

Another very good ques
tion and one that a lot of
you may not have thought
about. If you have a
1o-Watt exciter, yo u want
to get all the power gain
you ca n get. If you get a
gain of 20, you st ill only
have 200 Watts ou t. If you
have a lOQ-Watt excite r, an
ampli fier with a gain of 6 is
pretty good , You now have
600 Watts out and ve ry near
the lega l li mi t o f 1000
Watts in. A low-mu ground
e d- gr id tr iode might be
ideal. On the other hand, a

I

)

~"PASSIVE ". puT

r-----j

In each case, the ampl if i
er vo ltages and loading
were adjusted for max
imum power o ut without
getti ng the plate too red.
The actual power ratios

and draw your own conclu
stons.

Having been a teacher
for most of my life, I know
thi s is not the way to end. I
see some strange expres
sio ns on your faces. You, in
the front row, what's you r
prob lem?

How did I do the experiment
and how valid is the data?

The FT-7 was co nnected
through an antenna change
over re lay t hrough the
amplifie r un der test and
through an sw r meter
(which was also ca li bra ted
for relative power) to a
Heath Cantenna'" . With the
antenna relay not ener
gized, the FT-7 was fed
through to the load and the
re la t ive power was se t to
10 % . Then the antenna
relay was energized and the
amplifier fed to the load . If
the meter reads 60% , we
have a power rat io of 6:1.
O n the high output ones, I
set t he power meter at
100% with the amplifier on
and then compared to the
FT-7. If it reads 8% , then we
have a power rat io of about
12:1.

PAlP7

5:1
5:1

6.8:1
4:1
7:1

2.5:1
5:1
5:1
5:1

10:1
10:1
10:1
12:1
2<>.1

Escreen
110
100
110
50
50

250
400
200
270
270
200
170
90
70

Eg
- 10
-20
- 20
-20
- 20
- 10
- 20
- 10
-20
- 20
- 10
- 20
-20
-10

tu ned input . The 701 A,
whic h IS not a commo n
tube, is tops and the 7094
and 4-400 look fa irly good ,
Again, the 4-400 would look
better with higher voltage.
The simplicity of the ci rcuit
ha s something going fo r it.

Table 4 is same ci rcu it,
except that it has a ll grids
tied together, if there are
more than one. This is sin
gularl y unimpress ive al
though the 3-4002 sti ll
might look very good at
higher vo ltage , Both of the
passive-grid circuits might
look much better if you had
a 1QO-Watt driver and, o f
co urse, a lOQ-Watt non-in
ductive SO-Ohm pass ive
grid resisto r.

OK, fellas, study the data

10 Ip
10 200
20 100
30 110
30 100
30 130
75 100

100 130
75 100
75 100

170 200
170 190
25 170
40 200
30 200

'"

1~" f~'8 '$CREt~

• ~"'-
PUS'V[ '" m 1" !," PuT

LOAO

-ec r 1- JOO

,J,
(")

~

n

EO
460
900
900
460
900
900

1500
1500
1500
1500
1500
900

1500
1500

4-400A

7094

701A'

4·125A

813

Tube

829B
6146
6 146A
6LOO

Table 3 shows the results
of driving the passive-grid
circuit (Fig. 3) and also ap
p lying optimum po sitive
potentia l to the scree n. The
results compare fa ir ly we ll
with the grou nded-grid un-

la n ce . I used se ve n
390-0hm 2-Watt resistors in
para llel. This ma kes the
FT-7 o r other so lid-state
to-wan exciter very happy.
Unfo rtunate ly, it also limits
the amount of voltage that
can be applied to the grid.
The one d isadvantage is the
necessity of a screen sup
pl y. In the test case, the
screen and co ntro l grid
voltages were adjusted for
optimum output. Control
grid voltage was supplied
from batteries.

Table J. Passive-grid circuit with positive screen supply test
results. *701A - uncommon surplus tube. Used in identical
circuit but another physical setup.
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In the proud tradition of
the S/Line and KWM-2:

Collins KWM-380.
What is "tradition...~ Fifty years of H F
communicat ions experience and a high
technology base that makes us an industry
leade r. Plus added value like the KIVM-380
12-month warranty and 24-hour factory "burn
in- followed by individual testing and
calibration of each transceiver.

The Collins KIVM-380 gives you "tradi
tion" in one box . Microprocessor control
provides operation from the front panel or
optional remote interface connector. Plug-in
read-only-memory I.C. allows the addition

oflVARC band changes. Built-in AC/DC
power supply lets you operate almost
anyw here.

Rate se lectable tuning to 10 Hz with
frequency memory and split VFO provide
excellent operational flexibility.

The Collins KWM-380. A sound investment
that offers excellent resale value. See it at your
authorized dea ler. Collins Telecommunicat ions
Products Divis ion. Rockwe ll Interna tional .
Cedar Rapids. Iowa 52498. Phone
319/395-5%3. Telex 464-435.

Rockwell International

...where science getsdown to business



Fig. 4. Passive-grid amplifier test setup fo r common-grid
configuration.
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Tube Ep I. IL Eo PAJP7

8298 480 5 130 0 5:1
900 20 175 0 5.4:1

6146 900 40 90 0 5:1
6146A 900 30 100 0 5 .4:1
6LOO 900 10 125 - 10 6:1
811 1500 20 50 0 2:1
813 900 0 30 0 1:1

1500 10 50 0 1.5 :1
4·125A 1500 0 30 0 less than 1:1
4·400A 1500 25 75 0 3.2;1
3-4002 1500 50 110 0 8;1
7094 900 20 85 0 5;1

1500 40 110 0 8;1

Table 4. Pass ive-grid test circuit resul ts after tying all grids
together.

3-4OOZ (or SOOZ)or a 4-4OOA
in a passive-grid ci rc ui t
would be quite adequate.

Which one did f decide to
use?

Well , I built two. Both of
them were chosen because
I had the tubes . One was
the grounded-grid. untuned
input 7094 which I succeed
ed in getti ng inside a
med ium-sized cabinet com
ple te with powe r supply. I
can stick the outboard an
tenna (input) tuner in if I
want to. The other uses the
old Western Electric 701A
in the pass ive-grid circu it
wit h 70 volts on the screen.
I had three of them and two
sockets . (If anyone wa nts a

701 A and a socket. make
me an offer.) In any case,
the decision rests on per
sonal choice, what's in the
junk box, and what yo u
wou ld settle for in the way
of output.

A Bit of Confession

You would be surpri sed
at the number of Ma ster's
and Doctoral dissertations
th at have been founded on
a preconceived conclusion
with a bunch of warped da
ta to prove what the author
already thought was 50 .

Well . I had a preconceived
conclusion that the passive
grid circuit was just great
an d everybody shou ld build

one. Before starting on this
little data collecting ven
tu re, I had a lready built the
701A. Since it worked so
well, it must fo llow that all
pass ive-grid circuits are fan
tastic . As yo u can see, my
data disproves this hvpcth
ests . On the other hand, it
turns out that I have built a
good case for the tuned
inp ut grounded-grid for just
abo ut any tu be yo u want to
choose. I never did try the

701 A, grounded-grid, but I
suspect that it wou ld be ex
cellent. By the same token,
a 4CX1500A might be good
in a passive-gr id, but I don't
have o ne .

If you have a strange
unknown bottle in your
junk collection, cobble up a
junke r linear and see what
it will do. Then build a
finished model using what
eve r circuit works the best.

Have fun !_
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Dual VFOs Give You 1\\'0 Radios for the Price ofOne!

IF Passband Tuning not to be con- Full or Semi CW Break-In
fused with ineffective "IF shift "

•

•(t o

Call or write lor a Free Brochure

power (calibrated in watts PEP).
reflected power. or AlC level in
transmn
Military Qualrty PC Boards of dou
ble sided. plated through glass
epoxy material

Modulated Construction with PC
boards and assemblies euerccn
nected by plug-in strip line and
coaxial connectors. Chassis and
cabinet are of rugged stee l con
struction

.11

Selectable ha rd/soft keying
makes the difference in pi le up

Continuously Variable AGC lets
you hear the weak signal which
would normally be masked by
strong adjacent channel inter
ference

Logrithmic Speech Processor

AF, RF and IF Gain Con trols to
provide an infinite selection of
receiver dynamics

4 Function Meter reads "S" enits
in receive. and selects forward
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305 ""porI Road. oceeoeoe. CA 9205-4 (714) 757-7525

Complete System 103

o

Utilizes an 8 pole filter which is
continuously variable for either
high pass or lOw pass ,

CW Crystal Fitter (optional).
400Hz e-cole

Unique Visual Display of
Passband

Extemal Receive Antenna Jack
allows separate transmit and
receive antennas

Tunable Notch Filler when com
bined with passband tuning.
provides the ultimate in removing
interference

•

All band coverage inCluding WNV
and the new WARC bands

DUAL VFO's each provide com
plete band coverage. (You are not
limited 10 a single memorized fre
QUency)

235 Watts input. SSB and CW on
alilrequencies

Features:

Competitively priced, quality
American design and construction
by Cubic ... a leader for 3 dec
ades in defense and commercial
electronics

PSU-6A
Power Supply/Speaker

ASTRQ 103
Transceiver

1500Z·A
1500 Wan LInear

Ampl il,er

ST·26
2kW Antenna Tuner
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Drama on Mt. McKinley
- ice, snow, and amateur radio

-

At 13,000 feet and approaching W indy Corner.
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Scott Nelson transmitting at 14.400 feet during the storm.
(Photo by Bob Bonar)

I t has been many years
sinc e the mounta in s

started inf luencing my life.
As a youngster li ving in
New Hampshire, I remem
ber reading booksand look
ing at pho tos of far-away
peaks bearing no resem
blance to the rolling hil ls of
New England . It took years,
but in the early seventies I
moved to Utah and took up
reside nce in the Wasatch
Mounta ins at Snowbird ,
one o f the co untry's pre
mier ski areas .

Now, snow-w ise and edu
ca ted in ice and ava lanc he
peril s. I sometimes long for
the White Mountains of
New Hampshire. rea lizing
that a mounta in doesn't
necessarily have to be over
twelve thousand feet and
snowcepped to impress me.
It wa s in camp at 14,400' o n
Mount McKinley, at - 25° ,
when thi s thought first
came to me. We had been
cl imbing for six days before
reaching this ca mp, and
now we were into our third
day sitting out an end less
storm that buffeted our
sturd y dome tents o n this
high ice field, not fa r from
the arctic circle . Above us,
Denali , as the mounta in
was known to the Indians,
rose to over twenty thou
sand feet of ice, granite.
and snow.

This was a n exped ition
that had been six months in
the plann ing and had drawn
from climbers and skie rs as
sociated with Snowbi rd .
Dick Bass, t he Texas oi lma n
and owner of the ' Bird. was
there with his two sons and
two daughters. Bo b Bona r.
Director of the Ski Patrol,
a nd Liam Fitzgera ld, Direc
tor of Avalanche Control.
were both there, as wel l as
Dr. Cernot Spalleck from
the Medical Clinic . The ex
pedit ion leader was Marty
Hoey, Director of the Safe
ty Patrol a nd an extremely
capable cl imbe r. Among
other notable credentia ls,
she is a me mber of the
China/Eve res t ex ped it ion
for 1982.

It was early December,
1980, that plans began to
mater iali ze. We each em
barked on a co nd it io ning
program t hat inclu ded
weight lift ing and runn ing
or bicycling in add ition to
ou r normal skiing. New
eq uipment had to be pur
c hased a nd tested-with
safety of prime concern. It
was the sa fety factor that
first led me to co nsider tak
ing ham radio a long.

A qu ick check of the re
peate r directory confirmed
the availabi lity of two
meters within range of the
mountain . In mid-winter
tests in the Wasa tc h Moun
tains, both my own Yaesu
FT-207R and a friend 's Ken
wood TR-2400 proved unac
cepta ble because of the
whist les and bells. memo
ries. displays, we ight. and
nicad drain . Quick ly, it
became a ppare nt that the
c r ite ria for a c ceptance
were sma ll size and weight,
simple operation, and syn
thesized frequency co ntro l.
Both the Tempo S-1 a nd
Ieom IC·2AT fit the bill and
tested out well. Through
the assistance of the folk s
at Ieom, I was soon outfi t
ted with a new hand-held
equipped with an alkal ine
battery pack. a nd I was
ready to go.

The rubber ducky was
disca rded in favor of a
qua rter wa ve , but te sts
soo n showed that it, too,
would be marginal. One
hike into the mountains
with YoCom's five-e igh ths
wave whip convinced me
tha t there was no other way
to go, although at o ne time
I did consider a coll apsible
three-element beam. Like
othe r complica ted so lu
tions, it was d iscarded in
favor of the simple whip. It
was to provide the ma rgin
of safety we required.

Next o n the planning
agenda was the Anchorage
link station since I wanted
to opera te on 2 to 20 meters
crossband and maintain
contact with my fam ily and

ham friends in Salt Lake Ci
ty. Seve ra l calls on 14.292
MHz soon brought Ray
Morri s Kl7C into the p ic
ture. Being quite familiar
with the Wasatch Fro nt. he
soo n was impressed enough
with the exped ition to vol
untee r his services as our
much needed link.

Ray, in tu rn, co ntacted
Roy Davie s KL7 CUK in
Montana Cree k, about sev
enty-five miles from the
mountain, who agreed to
back us up with simplex
coverage. Ray devised a di
re ct-co upled patch while
Roy rel ied o n acoustic cou
pling (as simple as holding
the mike to the speake rl).
Russ Knodel Kl7 HC also
came aboard as backup,
and we were set!

After a shakedown climb
on Mt. Rainier (following
the same route where elev
en cl imbers tragically lost
the ir lives a month later),

we were off to Anchorage,
where, in addition to our
sixty-pound packs, we d i
vided o ve r six hu rtdred
pounds of group gear that
would be towed on sleds
behind us. We wou ld be us
ing spe ciall y-equipped
mountaineering skis on the
lower g laciers , the reby
e liminating the need to
shuttle loads. All one hun
d red twenty pounds apiece
wou ld be carried in o ne trip
u ntil we re a ch e d t he
steepe r sections where skis
would be traded in for
c rampo ns.

The Anchorage-to-Tal
keetna leg was on the Alas
ka n Railroad, a three-hour
trip that occasiona lly yield
ed a glimpse of the distant
mountain. Nearing Talkeet
na , we cou ld see sk i
eq u ipped planes heading
north toward the glaciers
whe re climbers would be
dropped off .
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Dr. Gernot 5palfeck at 16,000 feet, at 2300 hours. Climbers at 14,500 feet.

•

Soon it was our turn, and
as we stuffed ourse lves into
the Cessna 18 5 among
packs, sleds, and skis, the
drama began. Our p ilot,
Cliff Hudson, cl imbed to
8(X)(), and thirty minutes la
ter entered One Shot Pass
(no turn ing back!) and de
scended to the Northeast
Fork of the Kahiltna Glac ie r
(Kahiltna Inte rna tio na l, to
the pilo ts) where we estab
lished base camp at 7000
feet. Here we were in the
shadows o f fourteen-thou
sand-foot Mt. Hunter a nd
seve ntee n-thou sa nd-foot
Mt. Forake r. Severa l other
expeditions were prepa ring
to leave, so we decided on
an overnight stay before
setting out on our own the
next morning, after organ iz
ing load s fo r the final time.

I was surprised to find
that I cou ld access the
90/30 machine in Anchor
age from a spot nea r the air
strip. A check with KL7CUK
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co nfi rmed our arrival , and a
schedu le was made for a
week later when we expect
ed to a rrive at 14,400. Al
though I would try to ac
cess the repeater daily, Idid
not expect to be able to do
so unti l clea ring the shadow
of the mountain and arriv
ing at 14,400.

The cl imb from 7000 to
11 ,000 was a joy. We en
counte red o nly one snow
storm, and on several days
cl imbed in shorts with no
shirt. The su n was unbear
able during the day, and at
night the mercury often
plummeted fifty or sixty de
grees! We climbed any
where from one thousand
to fifteen hundred feet per
da y depending on t he
steepness, though genera lly
it wa s moderate low-a ngle
gla cial terrain over a few
steepe r ice fall s. Crevasses
were mostly bridged with
t he w inter 's s no w fa l l,
though occas iona lly a gap-

ing hole would o pen up be
side the trail.

We ro ped togethe r from
the moment we left the air
stri p, a move I was most
thankful for on the day I
sudde nly plunged into a
hidden crevasse. Lu ck il y,
the rope prevai led, and I
didn't si nk below the sur
fa ce. We often joked about
ou r turtle routine, so me
th ing that occurs as you are
try ing to right yourself or
get up after falling with the
heavy pack strapped to
you r back. Sounds funny,
but try it sometime!

After 11 ,000, the climb
got more serious, for facing
us wa s a pitch ca lled "Mo
torcycle Hill." The sleds
we re cached with ou r skis
at the base and we began
one o f se ve ra l shuttle
climbs with loads . The next
camp was established at
12,500 just below a pa ss
ca lled "Windy Corner." We
were a nxious to rea c h

14,400 , for t he re we
plannned a few rest days
before heading higher. Two
loads to 12,500 in one day,
and we were off the next
day for 14,400. Windy Co r
ner was anything but windy,
but medium-angle blue ice
proved to be a tricky tra
verse. With cra mpo ns and
ic e axes , howe ver, we
passed with no problems.

In camp tha t night a day
ea rly, l a nce again tried the
repeater and got through.
Ray and Roy were standing
by as they had a ll week in
case 1 managed to get into
anothe r hot spot. No one
was o n twenty meters from
Salt lake that evening, so,
after a wrap-up of the
week's activities, we signed
off t ill the next even ing
when we would try to run
some patches to Utah.

Returning to 12,500 feet
the next morning, we load
ed the balance of ou r sup
plies on our backs and were



Dinner in a blizzard.

After probing the a rea for
crevasses, a land ing area
was s to m pe d o u t and
flagged in the new snow. By
now we were totally cloud
ed in, and from Roy I
learned that the rescue
helicopter was approach ing
the mountain. Four hours
had gone by since the first
call went out, and now the

chorage, 150 miles away, re
f ~e l in Talkeetna, pick up a
Ranger, and head on to Mc
Kinley where the morning's
clea r skies were rap idly d e
teriorating. The ce ili ng was
still below us at 11 ,000 feet,
but clouds now were form
ing in the high basin where
we wa ited with the now
critica l clim ber.

Rescue helicopter taking off.
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didn' t you . Scotti" became
his standard greeting.

We ra n both simplex and
re pe a ter p at c he s with
eq ua lly great results. AI
taped all tra nsm issions on
ca ssette . a nd even tua lly
they will be pa rt of a n au
d io/v is ua l show I am plan
ning o n the cl imb. Suzi
fo und it easier to hop into
the ca r with Tyler a nd drive
to either Mik e's or AI's QTH
tha n to rel y o n a phone
patch across tow n. Un
doubted ly, Tyl er (2% years
old) enjoyed the exc itement
of adventure muc h more
while sitting at (or on) AI's
or Mike's bench.

If you have never spen t
th ree days in you r sleep ing
bag wa iting for the weathe r
to clear. yo u haven't missed
much. The eveni ng radio
call was the highl ight of the
day - except when the wind
wa s whi pping snow past
yo u at forty miles per hour
at - 25° F. Five days after
arriving at 14,400, it fina lly
clea red and we pre pa red to
climb to 16,000 feet. The
previous day it had stopped
snowi ng long enough for us
to ma ke a ca rry to 15,000,
but now we were prepared
to go up the most diff icult
section of the mountain.

Suddenly. two Fre nch
climbe rs came into camp
as ki ng if we had a doctor. A
Ge rman c lim be r camped
near them had come down
with pulmonary edema and
urge nt ly needed atte nt ion.
Afte r conside rab le discus
sion, Dr. Spal leck predicted
that the climber would be
in a life-threatening cond i
tion if not treated immed i
ately with the proper d rugs
and , most importan tly, tak
en to a lower altitude .

At 1000 I pu t out a call
again on 90/30. which also is
the RACES repea ter in An
cho ra ge. Moments later,
Roy Kl7CUK was o n fre
quency and mobile on his
way to Talkeetna where
t he re was both an FAA
Flight Service Station and a
Pa rk Service Field Station.
Arra ngements were made
for a Bell 206 to leave An-

off aga in a rou nd Windy
Corner , which was st ill
windless. At 1800, I was
again able to get into the
90/30 repeater, a nd fo r the
fi rst time there were Al
Wolff KC70 and Mike
Mladevos ky WA7AR K in
Sa lt la ke City pa tc hed
through from twenty me
ters. A few minutes later,
Mike had my wife Suz! on
the phon e, and from twen
ty-five hund red miles away
via two and twenty, I was
able to report our prog ress .

The loo ks on the faces
of the other climbers were
of amazement a s they
heard me ta lking with Suz i
and my son Tyler on what
looked to them to be a sim
ple walkie-talkie. Their only
experience wit h radios till
then had been with the
sa met tmes-less-t ha n-ef fi
dent Motoro las used by the
ski pat rol.

Following that first con
versa tion. I had daily re
q ue sts for me ssa ge-ha n
d li ng from other members
of our party, usually con
sisting of one-way phone
ca lls from Anc ho rage. The
pattern rema ined the sa me:
the 1800 check-in on 90/30,
with WA7ARK and KC70
standing by on twenty me
te rs for eithe r Kl7C or
Kl7CUK .

I tr ied to limit the o n t ime
to fifteen minutes to con
serve batteries, but by the
time we got th rough with
che ck-ins, me ssages. and
weather reports, it usua lly
ran more than thirty min
utes. I came equipped with
four sets of al kalines (24 AA
batte ries). b ut the cold
weather was eating them up
fa ster tha n I planned. The
procedu re was to ta ke the
un it out of my pack at 1700
and place it inside my down
jacket fo r warmth. Some
even ings th is wou ldn't be
possible, or perhaps was
possible for only ten or fif
teen minu tes. Mike always
remarked on those eve
nings about the deteriora
tion of my signa l in both
st rength and q ua li ty . " Fo r
got to wa rm up tonight,
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Ju st past One Shot Pass. The expedifion 's banner.

Ge rman's life depended o n
the hel icopter gett ing in ,

At the same time we first
hea rd the c ho p pe r ap
proaching, we a lso noticed
a bit of blue sky, however,
a nd by the time he a rrived,
the sky had opened enough
fo r him to land on his first
approa ch. W hile the down
wash from the blades c rea t
ed a white-out with the new
s no w , t he p il ot ne ve r
backed off o n the pitch a nd
hove red with the skids jus t
touchi ng the snow as seve r
a l vo lunteers loaded the
cl imber into the b ird. He
was off as quickly as he had
a rrived , with the clouds
closing in as he disappea red
from view.

stra ined to the limit . I had
to ld Roy earl ie r that I prob
abl y wou ld miss that eve
ning's ca ll a nd had asked
him to relay that inforrna
non to Utah,

The next morni ng, my
high-alt itude head ache per
sisted a nd a new storm was
raging. Staying on an ex
posed rid ge at 16,000, we
decided to push o n to
17,500 where we wou ld be
more she ltered from the
sto rm. This was a re la t ive
ly easy cli mb, but a lso the
most beaut i fu l i n c lea r
weather. Disappointed to
miss the photo possibili
t ies, we pu shed on through
the snow to high ca m p
where my heada c he sti ll
bothered me .

What had begun as a Tha t evening's ca ll was
novel experiment in back- next to impossib le, for I had
cou nt ry com m un ica tions to cl im b an exposed ridge in
had sudde nly proved to be order to hit the re peater,
an invaluable contri bution a nd in doing so opened my
to sav ing a ma n's life . We se lf up to the full fury of the
returned to our camp a nd storm . (Liste ning now to
aga in made prepa rations to KC70's tapes of tha t and
jo in the rest of our group, the next eveni ng's conver
now more tha n two-thi rds sauons. I ca n und erstand
of the way to 16,000 feet. the ala rm fe lt by those no t

Bec a use o f u nce rt a in on the mountain . My voice
weather we da red not wa it lacked clarity and e nt husi
ano the r day, so at 1600 we as m. fo r the altitude was af
broke camp a nd sta rted up fect ing me more than I rea l
the stee pest sect ion of the ized. I remem ber hearin g
mo untai n. I hoped that the my littl e boy's voice a nd
cold I had caught a few feeling ve ry sad I was not
d ays before wouldn't a ffec t with him and his mother.)
my climbing, but by 15,000 The next morn ing, the
feet , my brea thin g told me storm co ntinued and we
it had. At 2030 that eve ning, spent the d ay in our sleep
we dragged into camp to ing bags d rink ing soup a nd
jo in the othe rs, my lungs tea a nd pla ying ca rds. St ill [
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felt no better, and by the
second mo rning knew I
would ha ve to go back to
14,400 to re-acchmate my
se lf if I wanted to reach the
su mmit . I left a t noo n wit h
severa l othe r c limbe rs, an d
we reached our lower camp
by la te afte rnoon , where
my headache immed ia tely
disa ppeared , I wo uld have
to spe nd a t least twenty
four ho urs there befo re go
ing back up, but the next
morning we awoke to blue
skies a nd knew tha t the
o the rs wo uld be goi ng for
the su mmit. Not having the
logistica l support for two
summit attem pts, we all de
par ted for b a se c a mp,
knowing that the others
wou ld join us in a few days.

Disa ppointed, yes, but,
as you qu ickly [ea rn as a
cl imbe r, su mm its are not
everything. The climb to
17,500 feet had been the
most e xh ila ra t ing ex pe ri
ence of my li fe and I could
not reg re t a moment of it.

We a rrived at bast' camp
at 1945 tha t even ing. W ith
twent y-one hours of day
light a nd three ho urs of
dusk every midsummer
day, Ala skan pilo ts can fly
nea rly an yt ime the wea the r
pe rmits. W ithin a n ho ur of
the time our pa rty was
ready, Cliff Hud son was
agai n landi ng his plane on
the strip a nd we we re hu r
riedly load ing ou r gea r a nd
ou rselves into his plane.
With the weather closing in
fas t, Cli ff elected to take us

all out in one load a nd
come back for the remain
de r of ou r geM when the
weather cleared

All the p a sse s we-re
socked in, and our only way
o ut wa s to fo llow t he
Kahilt na for twen ty or thirty
miles to the toe of the
glacier. After nea rly three
weeks. we saw g rr-c n again.
and d short while lat er we re
landing in Talkeetna . Cliff ' s
son met us at the dirt strip
with his pickup truc k a nd ,
as we piled o ut of the plane,
handed (IS each a cold beer
Sitting on the tailgate still in
our climbing boots, gore
tex, a nd wool c lo thes a nd
feel ing 51ightlv over-d ressed
fo r thi s wa rm summe r eve
ning. our conversation drift
ed to our next adventu re .
Wh a t would it be Sout h
Ame rica next su mmer, or
maybe Nepal and the Hima
laya? I'd have to check the
repeater di rectory o n those
two . Meanwhile. havi ng fin
ished our beers, we headed
into town for a typical
Amer ican meal: hambu r
ge rs a nd french fries. After
t hr e e weeks of insta nt
mashed potato mush and
eggs, it tasted like a steak
di nne r.

Cli ff was sitt ing the re
with us , a cigarette ha nging
out of the co rne r of his
mouth . Tak ing a deep
brea th he sa id , "The re now,
how do you like breathing
some of this heavy air for a
change?"

Heavy a ir. indeed !.



C ll ppinll Levet: 20ClB max . fR!'quency respo..-.:
JOO-3OOOHz (- lOd B) • Clippin g Threshold: less
than 2mV et 1kHz • Bandwidth: 2400Hz at 6dB
down . Distortion: less tha n 3% at 1kHz, 2OClBehp .
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Speech Processor RF-670
DAIWA innovative thlnkmg led 10 the cever
ooment 01the RF-670 Photocoupler Speech
Processor, Its uniq ue desig n gi ves your sig
nal the boost it needs to cut through
bothersome QRM. Get RF-type process mq
pertormance WIth the RF-670's economic
pbotocouprer desig n

Microphone : Elec tret Condense< ly pe • Continu
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Dummy Load 100 watts! merute llnst"lfedJ • Me
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CN520 • Frequem::y: 1 B·60MHz • Po_r fI""lle:
Forward 2OO'2kw. Rel lect 40/4oo wa tts . Detection
Sensitivity: 40 watt s minimum . Accuracy: -10"," at
full scale . Dimension" 12W x 72H x 95D m m
CNS40· Frequency Range: 5l).151)MHz . Power
Range: f orward 2(l, 200 walts. Beuected 4 40wallS·
Detection Seonsitivity. 4 wa1lS m'nlmu m . Accuracy:
' 1~ at lull scere e Dimension" same as CN· 520
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oh ms . Dlslorlion: less Ihan 2% . SIN rallo: better
Ihan SOdB . Low CUl flflers: 4OOHz ,OOOHz. tt ooHz .
High Cut f illers; 11 00Hz , 1600Hz , 2500Hz

Active Audio Filter AF-306
By electronically Illtering unwanted srgnals.
the AF·JQ6 gIVes you clean, distinguishable
copy Featunnq Its own mtemat speaker,
the AF-306 Active Audio Filter IS easy to m
stall. easy to operate

A REVOLUTIO IN CONVENIENCE
DAIWA announces an all-new lineup of high-quality amateur radio innovations.

Cross-Needle Meters Automatic Antenna Tuner Infrared Cordless Microphone
CN-520 / CN-540 / CN-550 CNA-2002 RM-940
DAIWA cross-needle precision ISnow avau- leading the way In convenience IS the DAI WA mgenUlty IS also evident In the RM-
able in a compact case. Get forward power, Darwa CNA-2002 2.5 kW (PEP) Automat ic 940. an In frared cord less mobile micro-
reflected power and SWA readings at a Antenna Tuner. Cross-Needle Metering and phone system, Autno and transmit receive
single glance-from a meter that nts any- optimum matching In under 45 seconds swrrctunq are earned on a safe mnareo
where ' make it the perfect compliment to any state- beam. Experience the freedom of cordless

o f- the-art amateur sial Ion. mobile operat io n. Ask your Da.wa dealer lor
a demo today '

-

-

DASOO · 14&-440 MHz Dual Band
Length 960 m m

DA100 · 5 8 wave . lefl9lh 1.360 m m • 146 MHz
DA200 · 7 8 wave . lenglh 1.870 m m . t46 MHz

UHFIVHF Mobile Antennas
Premium quahty, high-gam design. Special
t,lt-{)Ve( leature lor added convenience.

(§1JIIf!. 858 E. Congress Park Drive
(OMMU.~no.s Cenlerv,lIe , Ohio 45459
ExclUSive u.s Age nts lo r these Oao W8 products Dearermquev tn.,ted u

Guller Mount
OM500 . frequency Ra nge; 1 8MHz-5OQMHZ •
Power Rtttlnll: t kw • DIITlen Soions: 86W x 54H x37D
m m

DAIWA
Amateur Radio Innovations
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Power supply/SPIlker

~,- "X /'

AMATEUR
ELECTRONIC SUPPLY"

4828 W. Fond du lac Avenue
Mi lwaukee. Wisconsin 53216

Phone: (414) 442-4200
Wisconsin WATS: 1-800-242-5195

Nationwide WATS: 1-800-558·0411
AES B.-neh S'-In: Clea rwate r, Fl 

Orlando,FL - Wickline, QH - Las Vegas. NV

243
Rlmote VF O

234/214
Processor/mic.

SAVE $800
on TEN-TEe Package Deal

Even More
POWER
Gj~1 your z-mete hand-held 50 waus 01 punch
with the Model 2e050, or 100 watts with the
Model 2Cl 00 Implifiers Or use the Model2C100
with your 25-walf outpul 2-meter ri g. by plugging
in the appropriate drive·progrl mming module.

CompiCl lnd r.liable. aUVoCom power Imphliers
fu ture front,pl nel on-oil switching for con~n·

ient shul down when they'lt nOI needed lor shon
ha uls, plus In LED Slilus indicator

Sit your dul.r or conlle t VoCom lodl y lor a
eopy of our dltlil,d lour-pl gl clll iog.

• .2 or Z WItt ...iaaI lI,i.. (sp. cify)
.2 Win mod,1 d,li"rl 15·20 Wittl with only

ani w.n of dri..
• 10 MHI blntwidth for CAP Ir IIAAS
• M..tI .1 .,,1;(1111. fCC sp4ICifiCltiOlll
.200 ..W ll ri" IIlO del ' lillii'll op, nti"llcom

IC·lA I I h ... FT-207A .. Illtir bnll,-•..,i",
I_-powe, -.II.

• Dilly 1'4.95 1199.95 I" 200 . W IIIri..)

fffi<SCIlr.i INC.

BEEPER III The Prof. llional Touch
Come. to Amaleur R.dlol....·1_._.."...'," ,,__..-.... ...- ..__..

.........--'._ _ _.....- - .""" " ,- "...'
• ~",", ,.. '~'. U~', .n "'..... ,n.,-,.. '.........- ' ....,.._'.,.-",,',__ __ " _ "" J ,._ _,...- ,,-_....-.. _.... _-'........_ '._- -- ""_...- ,_..-

BP·JA: caM. u bl • . I ta flda t<l4-llin .c:..._ ~_ ..._
con nector1o_.........•. S3e.~ PIX! .. _ .
8p.38: same.1 .bo..-.without con- 0000 . __

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

nectar• . . . . . , • . . . . . . . . . ppc:l • _ . ' M •
Bp·3C: <; I,e'''1 bo"d onl y, fo r . ~:;.o.; ':;:' "" ...._ ..
cullom lnl l. lIll1ons ... $29 9!l PP<! _ .... . M e- ,... "'0"'"

All mod.l, art ....mbledll••lltd."" e.rty lllO day Ilmll l<l wa"'''1y . W.
,nip FIRST ClASS/INSURED Ind PREPAY snipping In lnl U.S. ONrt'
,nqUm• • In., rltd. 0"00 ".'danl' Pi add ~% HI.. I... cr'ec:_ CI<' ....,...~
or<:le< OIlly ....~

3148 Dart DrlYe,
Dayton, Ohio 45418

Provides nearly 1Q..dB gain o....er a
rubber ducky when extended to its lull
47" , yet telescopes to only 8" l or listen
ing or carrying Works with any BNG
equipped rad io " .

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

" UGLY DUCKLING"
Only 4 '10" short ,yet performs like a " lull
size" ducky . Avenaere l or eith er BNG
or threaded mounts.

Gi.... rour low-power 2·mtlltf rig 'u' punch by
deliv,ring , II'OI,n! 25·......" lignal with CH'Ily two
.....em 01 dllVl i.lso available sel up for ZOO milli·
Willi drivel. Complct and eenveeiemtu mount,
VoCom's Mod,l 2e025 is id" r lor til. bOil 01
Inywhef' you 'we got. 12 vae sourc, AI only
18495 j' 99 95 'Of 200 mW drive). it's the
p,rt,et comp,IIIDn for youl Orlke. Entomm, H,nry.
leom. Kenwood. Maloral.. Standard. Wilson,
View Of alh" 2·meter fM pon.b le'

Handful
of
POWER

Available now from your local amateu r radio dealer or order direct:... ,. .1 ~ .,WO'-...tom 65 fISt Palali•• R.... $1Ift,111. P,n,.c1 HIi,hts.llI0070

PRODUCTS CORPORATION ::rea (312) 459-3680
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l r.=elr.;.EN-TEC. ~O
. ' • !VIUVllll . TUIlUSU J1UJ

Made in the U.S.A.

Model 546 OMNI-C transceiver $1289

Get out of the crowds with OMNI-C. See
your TEN-TEe dealer or write for details.

" Hang" AGC for smoother action.
WWV reception on the 10 MHz band.
Digital readout in two colors, red for
the 5 significant places, green for the 6 th
digit (100 Hz). Instant recognition.
Separate receiving antenna capability.
Switch receiver to a com mon anten na for
trensce tve or separa te receive-only an
tenna; the system a lso acts as receiving
antenna by- pass with an instant break-in
linear amplifier or transverte r.
"S" /SWR meter, electronically switched.
200 watts input . all bands. with 50
ohm load. 5 yea r pro-ra ta warranty.
100% duty cycle on a ll bands up to 20
minutes. Full RTIY and SSTV power.
Built-in VOX a nd PIT with front panel
controls.
Built-in phone patch Jacks for easy in
terlace.
Built-in zero-beat switch for spotting the
exact frequency of a OX station.

Built-in adjustable stdetone volume
and pitch .

Adjustable threshold ALC. op
timum power for driving a lin-

ear. Provide s means of
working into a high SWR.
Front panel control of
linear or antenna . The
rea r panel bandswitch
terminals control relays

or d rcuits in step with
fro nt pa ne l band-

switch .
Aut om at i c
sideband se ·
Iectlon plus re
verse.
Low distortion
audio. less than
2 %; a Ten-Tee
trademark.
Clean signal,
exceeding FCC
requirements.
H igh s tabil ity
over wide tem
perature and
voltage excur
sions.
Built-in speak
er. comp res 

s io n -lo a d e d; in
bottom of cabinet.

Plug-in circuit boards
for fast easy service.
12-14V dc power fo r
easy mobile use.

Full com plement of accessories:
Model 280 Dual Prim ar y AC Pown- Su pply.

$ 169, Mode l 255 Deluxe Power Supply/Speaker
Combo. $199; Mode l 243 Remote VFO . $189.
Mod el 2 15 PC Microph o ne . $3 4.50, Mod el
21 4 /23 4 Micro ph o ne / Spe e ch p r ce e s sor .
$39/$ 139: Model 645 Dual Paddle Keyer. $85.
Model 670 Single Paddle Keyer. $39: Model 227
Antenna Tun l11". S79. Fillers S55 ..a
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O MNI/SERIES C I-f RESPONSES
WITH STANDARD AND
O PTIO NAL FILTERS.

NOTCH FILTER PERFORMANCE
ADJUSTED TO 1 kHz POINT.

All 9 hf bands- only crystals are needed
for 18 and 24.5 MHz bands .
Broadband des ign for instan t b a nd
change without tu ne -up or danger of
damage to the fina l amplifie r. Another
Ten-Tee original.

The Rig That
Filters The Crowd

l J•

TEN-TEC OMNI-C

OMNI·C has what it Cakes to filter the
crowds. To narrow the Amateur Radio
world right down to the par ticular signa l
you want. T he selectivi ty, sensitivity, dy
namic range and operational fea tures
you need to cut any crowd down to size.
Tailored l-f response. OMNI is equipped
with the potential for seven response
curves to handle any listening situation.

Standard filters include an excellent g.
pole 2.4 kHz crystal ladder filter and , in
addition , a 150 Hz active audio cw filter
with three ranges (450, 300. 150 Hz).

Optional fil lers include 1.8 kHz g-pole
crystal ladder ssb filter. 500 Hz 8-pole cw
fi lter, and 250 Hz 6-pol e cw filter.

Front panel switches put any optional
f ilter in series with the standard filler for
up 10 16 poles oj filtering for near ul ti
mate skirt selectivity.

Four i-f response curves for ssb and
three for cw. That's response ta iloring,
that's crowd control.
Optimized sensitivity and dy
namic range. The OMNI sen
sitivity range of 0.3 p..V typical
(slightly less on 160 & 80M )
combines with a 90 dB dy
namic ra nge to p rovid e
an ideal balance that will
handle any s it ua tio n
from copying a weak
sign a l ha lf wa y
' round the world to
keeping the next
door kilowatt
from muscling
in . And a PI N
diode switched
18 d B ertenue 
tor is included
for extra insur
ance a g ai ns t
overload.
More crowd
h and lin g fea
tures-and all
standard
equipment.
Built-in notch
filter. To drop
out unwanted
signals or car
rie rs . Tunable
from 200 Hz to 3.5
kHz , with a 50 dB
notch depth.

3-mode .2-range
offset tuning . To put
you where the o the rs
aren't and where the elusive OX is. Move
just the OMNI receiver, o r just the trans
mitter section, or the entire transceiver,
±500 Hz or ±4 kHz. For complete free 
dom of frequency movement to get away
from the crowds .

Built-in noise blanker for those times
when your noise-generating neighbor is
crowding your receiver. Filtered to han
dle the big signals easily.

2-speed break-in . When Q RM o r
QR N is heavy, switch to "S low." Use
"Fest" for instant. full break-in for enjoy
able rag -chews or stalki ng Ox.
OMNI-C features stand o ut in any
crowd.
All solid-state- from the pionee r. Ten
T""
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Chuck Zappa la WAlYZR
8051 Nt. 14Jrd Sfreet

Bothell WA 98011

The Simplex Autopatch
- a telephone interface for everyone's

two-meter rig!

Fig. 1. Complete hardware for simplex autopa tch.
26 73 Magaz ine. January, 1962

traditional autopatch re
peater is. let's start by ex
plaining that it uses two fre
quencies (an input and an
output), a duplexer (or simi
lar device). and some con
trol circuitry. Once the
autopatch repeater is ac
cessed. the transmitter is al
ways transmitting and the
receiver is always listening.
Thus. two frequencies are
used at al l times .

Using this method gener
ally requ ires a duplexer to
provide rf iso lat io n be
tween the repeater's trans
mitter and receiver circuits.
in order to use one a ntenna .

The control circuitry pro
vides the means to access
the phone line, limits the
length of the call , and ter
minates the catch.

The simplex method uses
a single frequency, does not
need a duplexer (unless you
are in a very high rf environ
ment), and requires slight ly
different contro l circuitry.
The rece iver is always lis
tening on the simplex chan
ne l. When a signal is re
ceived and the appropriate
tone command is received
from the user, both the ON
DIGIT and COR LINE en
able a circuit to connect

•
•

•
•
•
•

I
.~.

discussion agai n, which this
time actually led to con
struction.

For those of you who
don't know what a single
freq uency autopatch ma
ch ine is or how one basical
ly works, read on. Since
most readers know what a

• • • •

a machine. with nothing
more than a few beers as in
spiratio n. But, in the Au
gust, 1978, issue of 73 Mag
azine, there was a repo rt of
a machine bui lt by John
Walker WA6MHF in south
ern California. Well . need
less to say, thi s sparked the

Several loca l hams have
been talking about a dif

ferent kind of VHF auto
patch that uses one fre
quency. This discu ssion has
been going on from time to
t ime over the past few
years. We have designed
many paper models of such
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Fig. 3. Block diagram.
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All yo u need is a phone line,
a quarter-wave whip anten
na, and a sing le channel as
signment.

The pho to grap h sho ws
the second breadboa rd ver
sion of the machine . The
first vers ion was a real ra t' s
nest. Come to thi nk of it,
the second version has just

· .as many wires going In

every d irec tion. but it works
qu ite wel l. Ken Kos te r
WA7RYP is one of t he lo
cals who worked on this
project with me. Ken was
eager to supply some vita l
c ircuits as we ll as his exper
ience to mak e thi s machine
work. Ken loaned me his
Teltone t M-907 touch
tone decoder from his 450
MHz repe ater. The decoder
is abou t 4 inches long a nd 3
inches wide. It uses o pera-

•••
' ~ T[ ~ ~ .

"C""
" < 4UTO porc .. "uO.o, " uO ' O .., ... ." 'C -224,,. ~ " ' 9 0 ' TO'<I 4UO'0 ..,, Dl"COO[ 1l
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"UO'O S""C" C ,~ ' ' '' t ll ' AC I
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T1 p ·R , .. G RHOT CO" l ROL

Fig. 2. Interface logic circuit.

good repeater would use
and costs over $1000). I
used an leom IcnA. which
was purchased used fo r less
t ha n $200. The modifica
tions amo unted to tapping
the audio, the COR li ne,
a nd the tra nsmi tte r key.
later, I removed a 22-mi
crofarad capacitor from the
squelch dc amplifie r to
speed up the switching
time. There are other modi
fications that cou ld be
made to improve the
switching time, but I de
cided to study the present
design before ma king an y
more changes. Since the
VHF radio is small and can
be run from a battery and
there is no rf plumbing, the
mach ine is very portable
and has good emerge ncy
communications potential .

,

•

•

,

are somewhat di stracting to
some and a re quite tole r
able by others. I found that
with inc reasing use you can
get used to the " cl icking,"
and after experimenta tio n,
a bout 1.3 seconds wa s
about the right speed to
sample for a user's signal.
Of course, you can set the
speed to just about any
t hing yo u feel is ri ght, with
in reaso n. For example, try
ing to make the "cl ick"
shorter by narrowing the re
ceive window less than 40
milli se conds depends on
yo u r tr ansm itter-re ceiver
switching time. Obviously,
you should use a crysta l
controlled rece ive r (synthe
sized rece ivers are muc h
too slow, about 140 milli
seconds). Also , the same ap
p lies for the transmitter as
well . Another point is the
method used to switc h the
antenna fro m receiver to
transmitter. Relays are a lso
mu ch too slow because
they add to the total switc h
ing t ransi tion. Rf detecting
(diode switching) in the
newer VHF radio s works
very we ll.

The advantages are cost,
simplicity, portabi lity, and
frequency conservation .
Since there are no duplex
ers or si milar rf plumbing,
yo u save about $350 to
$400. You do n' t need an ex
pensive VHF rad io such as a
Motorola Micor (which a

the phone line to the re
ceiver and transmitte r. At
the same time, the transmit
te r is keyed on for 1.3 sec
onds and then off (i n the re
ceive mode) fo r about 40
milliseconds. What the user
hears is dial tone from t he
pho ne line that is interrupt
ed by "clicks" or the re
ceive window. The user
then keys his transmitter,
and in less than 1.3 seconds
(the t ime un til the next re
ce ive window). the patch re
ceiver will de tect hi s signa l
(COR LINE) and inh ibit t he
transmitter. The patch re
ceiver is now locked in, lis
ten ing to the user. The user
then tra nsmits his touch
toner signals through the
patch receiver to the pho ne
line and on to the centra l
office.

local patch-con trol ci r
cuitry shou ld chec k fo r lo
cal call ing only and the
length of the patch and
dump the call if calling cri
teria are not met. Since this
is not the purpose of t his a r
ticle, I will not go any fur
ther. When the user re
leases his transmitter but
ton, the patch receiver re
sponds by enabling the
patch transmitter again in
the same way as desc ribed
previously. Thus the user
can hear his call being pro
cessed (the called party's
phone ringing and being an
swered). The user may ta lk
to his party in a no rmal
push-to-ta lk mode with the
exception of the 1.3-second
maximum delay and the
"cl ick ing."

Disconnecting the patch
is simply a matter of the
user keying his transmitter,
pausing for the receive win
dow, and signaling the d is
connect code. The O FF
DICIT code a lso d isab les
the patch transmitter from
keying and locks the patch
receiver in the receive
mode.

The disadvantages to this
method of autopa tc hing
are the "clicks" and the
de lay in speaking to your
ca ll ed party. The " cl icks"



tiona! amplifiers for tone
conditioning and a 4O-pin
LSI for tone verif ica tion,
timing, digit output, and
other functions. The decod
er has an 681-Hz clock out
put whic h we used as a
t imebase to the control ci r
cuit for switc hing the tra ns
mitter and rece iver. The
unit costs about $85 and it
mounts on another one of
Ken's boards piggy-back
sty le. Ken's ma in board also
contai ns t he auto pa tch
audio an d te lepho ne inter
face circuitry. This circuitry
is shown in the photograph
in front of the Heathk it Dig
ita l Designer whic h con
tain s the interface and con
trol logic for the IC-22A.

After a few hours of blitz
bui lding, we had the second
version ready for on-the-air
tests. Using a Wilson Mark
IV with a tone pad, Ken
punc hed up the access, got
the di al to ne, punched up
t he local number, and there
she was .. . t he good 01 '

time lady. We dialed up a
few ham friends fo r repo rts
and made a few adjust
ments to the aud io levels at
the same time.

Later on that evening,
Ken and I were talking sim
plex on the mac hi ne's VHF
channe l. 1got this wild idea
to ca ll our fr iend Dave
Miller W B5WCG in New
Mexico! Ken topped it by
suggesting that he dial the
number from his location
about5 miles away. So Idis
abled t he lo ng-di sta nce
dump circu it and Ken start
ed to dial Dave. A few sec
onds later, Dave was talk
ing to Ken about ou r effort.
A few short years ago, Dave
was a loca l ham who was
participating in our efforts
for a single-frequency ma
chine. Actually, he was sur
prised we fi nally did it. He
knows t hat we dream a lot
and that ou r fantasies sel
dom turn into connected
silicon chips. During this
live on-the-ai r conversation,

Dave was giving his cal l and
ident ify ing the machine .
The ca ll lasted just a few
sho rt minutes, bu t when it
was over, severa l hams who
were listening in sta rted
calling the ox in New Mex
ico !

The sc hematic of the in
terface logic is shown in Fig.
2. An 681-Hz clock signal
from the M-907 is used to
clock a CMOS 4040 (a di
v ide-by-4096 c h ip). The
4040 is configured to pro
vide a rec ei ve wind ow
pulse every 1.3 seconds. By
referring to a data book,
you can easi ly change the
sample rate and receive
window pulse width. The
o u t p u t of the 4040 is
NANDed and used to reset
itse lf (the 4040). The value
of R1 and C1 a re not very
critica l. The 4011 latc h
gates the o utput of the COR
Darli ngton transistor pair to
allow the COR line to con
trol the output of the 4040.
The CO R LINE and the 4011

latch cont rol the tra nsmit
te r keyi ng li ne by using
some 4011 NAND gates. A
few tran si stors are used fo r
the receiver COR and key
line . The resistor values of
these circu its are not very
critical e ither. The transis
tor Darlington circuits may
require some changes for
the specific radio they are
to interface. Fig. 3 ill us
trates a block d iagram of
the machine. The audio cir
cu its interface the rad io to
the phone line and the tone
decoder.

Remember, this machine
is not a re peater and cannot
be used to contact another
ham via a down link radio
path. The machine can only
transmit what it hears from
the phone Iine and send to
the phone line what the
pa tc h receiver hears . I
would be interested in hear
ing from a nyo ne who knows
about any si milar effo rts or
any improvements. Please,
SASE letters only.•

INTRODUCTORY PRICE:

$29 .9 5
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o us DIST RIBUTOR . DE ALER INOl,llRIES INVITE O.,Rolin Distributors

P.O. Boll 436 Department 7
Dunellen. N.J . D88 12

201-469-1219
Preci sion Cut Land Mobiles Available

WE'RE ROLIN
IN CRYSTALS!

2 Meter Crystals - $3.95 each
(10 or More - 83.50 each)

Quick Dellve'Y _

We Stock Crystals For:
Clegg Drake Icom
Kenwood Midland Regency
Standard Wilson Yaesu
18fayeUe Tempo VHF Eng

(Custom Crystal Orders Accepted .)
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SUPERIOR
COMMERCIAL GRADE

2.METER FM TRA SCEIVER

FREE!
TOUCH-TONE"
PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
.8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: ae

C8lV8 and transrrut 142.000 to 149995 MHz in selectable Sleps 015 Of1 a kHz."""p-
o SIZE.: Ur'lbelteVabiel Onty~H by~. by9""".
• MICROCOMPUTER CONTROL.: All frequency control is earned 0Ul by a

microcomputer.
• MUSICAL TONE ACCOMPANIES KEYBOARD ENTRies: When a key is

pressed, a brief mUSIcal tone indicates posrnve entry into the microcomputer,
COMPARE'

• PUSHBUTTON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency is select9d by toncos on the front panel or microphone.

.8 CHANNEL MEMORY: Each memcHYchannel is reprogrammab1e and S!OreS
ee trequency and offset MemcH'Y is backed up by a NlCAD banery when
power is rer'l"lO'led.

• INSTANT MEMORY 1 RECAl..L: By pre$Slng a but\Ol'l on the rniC;rophooe Of
Iront Pilnel merTlOfY c/'Ial'lr\tl'll may be accessed immeo:llately.

• MEMORY SCAN: MemOf'y channels may be contInuously seanne<:! forquick
cceuoe 01 a busy Of vacant frequency.

• PROGRAMMABLE BAND SCAN: Any eecnoo of me band maybe scanned in
steps or 5 or 10 kHz. Scan limits are easily reprogrammed,

• DISCRIMI NATOR SCAN CONTROL {AlDEN EXCLUSIVE PATENn: The
scanner stops by sensing the channel center, so the uM always lands oolhe
correct frequency COf.IPARE th,s WIth o\hef units that claim 10 scan in 5- kHz,,-

- THRE E SCAN MODES WITH AUTO RESUME: ·Sampllflg~ rTlOde pauses at
busy channels. lI'len resumes. - Busy IT'oOde stops at a busy channel, then
resumes shortty anee frequency clears. ' Vacant" mode slQpS at a vacant
channel and resumes when signal appears. II desired, auto resume may be
prevented by pressing one bulton. COMPAREl

• REMOTABLE HEAD: The con trol head may be cceteo as much as 15 feet
away trcm the main unit using the optional connecting cab le. COMPAREI

• PL TONE OSCILLATOR BUILT IN: Frequency is ad justable to access PL
,."..,~

• MICROPHONE VOLUME/ FREO. CONTROL: 80m luncbons may be
ad justed lrom 81thef \tie mioeptlOlle or Iront panel

• NON-STANDARD OFFSET$: Three accessory offsets ca n be obl. llned for
CAP/MARS or unusual repeater spirts. CAP anet Air Force MARS spl its are
BUILT INl COMPARE

• 25 WArn OUTPUT: AIso 5 watts low power to conserve ballenas in portable

"'"• GREEN FREQUENCY DISPLAY: Frequency numerals are green LEOs for
superior visibHity,

• RECEIVER OFFSET: A channel lock swi tch allows mOfllloring ot the repeater
input l requency OOMPAflEl

• SUPERIOR RECEIVER: SenSltrvlty is better man 028 uV for 2O-dB Quiebng
anet O,19 uV for 12-dB SINAD, The squelch senSlbVlty ISsoce-n requlnng less
than 0,1 uV to open The recever audIO crccns are deSigned lor maximum
intelt,git;lility anet lldellty. COMPARE!

• ILLUMINATED KEYBOARD: KeybOard baCklighting al~ it to be seen OIl
night.

• TRUE FM, NOT PHASE MODULATION: Transmitted aUdIO Quality is cc
timized by the same high standard of design and construc tion as is lound in the
receiver. The microphone amplifIer and ccec-eeecoCIrcUI tso ller intel ligib ility
second 10 none.

- OTH ER FEATURES: Dynamic mlCf(lphone, bUII!-inspeaker,mobile mounting
bracket. eKternaI remote speaker iack( head and radial and much,much more.
All coral, plugs. !uses. microphone haflget' ere IllCludecL Weight 6 Ibs.

• ACCESSORI ES: C5-ECK 15-1001 remote cable, C5-6 R 6-amp ac power
supply. C 5-AS remote speaker. CS-TTK tcocntcne- microphone kil
(wired an d tested) .

8817 s.w 129m Terrace, MlCiml, AOOda 33176
Telephone (305j 233-3631 ' Telex: 80-3356
HOURS: 9 - 5 Monday Ihru Friday
• U.S. DISTRIBUTOR · DEALER INQUIRIES INVITED

AMATEUR.WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

0-327·3102
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.
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Bob Engle K9Qll
RR 1
Frdnk!in It 61638

he Cheaps ate
- a checker for bargain diodes

recommend testing any di
ode that you intend to use,
even so-ca ll ed first-quali ty
ones, as it w ill p revent some
nasty surprises.

The tester (Fig. tj consists
o f two va ria b le-vo lta ge su p
pl ies and their a ssociated
metering and switc hing cir
cuits.

VT1 is a o-to-130-volt Var
ia c ; a 50-Watt rheostat
co u ld be used inste ad. The
idea is to vary the input
voltage , so whicheve r
means you r scrcu ngmg o r
ju nk box prov ides will work.

R1 , R2, and R* are lim it
ing resistors and lim it the
voltage o u t of the prv test
se ct io n to agree with the
meter sca le in use. In my
case, th is meter (M2) was a
So-jJA u nit with scales of
100,15, and 3. So, I set R1 ,
R2, and R* and R4, R5, and
R6 for full -scale read ings o f
1000, 100, and 15 volts at
maximum se tting o f VT1 .
The meter that you use in
you r voltmeter ci rc u it will
determine the va lues for
these re sistors. I would rec
o m me nd a meter with a SO
ar 1OQ-JAA movement a s
best su ited for th is applica
tion . The mete rs that you
have available wi ll depend
on the size of your junk box
o r what's on sa le at the lo
ca l hamfest.

As high-cu rrent d e me
ters a re not c he a p - e ven

This a rticle is not a ste p
b v-s te p. ho w-to -m a ke it
type fo r the simple reason
of e conom ics. It does not
mak e se nse to build an ex
pensive device to test bar
gain semiconductors . Al
though o nce bui lt , I would

age drop of a diode and to
do it with as little cash out
lay as possi ble.

The Cheapskate ana lyzer
wil l p rovide you with the in
formation you need when
select ing or grading bar
gain-pack diodes. The c u lls
can be used fo r no nc rit ical
ap plicatio ns, one-way
wires, etc. And , the good
o nes can be graded for per
formance at whatever volt
age or current levels a re re
quired by the ci rcuit they
a re to be used in It requi res
no ex te rna l meters o r con
nec t io ns o ther than to the
diode u nder test.

Experience has taught
me that test jigs and alliga
tor cl ip lea d s with 1000
volts or so on the m ca n be
a n un happy combination if
one gets careless or is in a
hurry. This is the re a so n for
the ell-in-one-box des ign .

This device will allow
you to test diodes u nder ac
tua l anticipa ted o perating
voltages or c u rre nts and to
match diodes for HV recti
fier st r ings o r other pur
poses.

w

'hlh

•

w

" 11.4 "
IUod"
.\IUII!"J'£ r

odes from creeping into an
otherwise good job.

After a few of my bargai n
diodes turned out not to be
ba rgains, even after check
ing them on a " d io de
tester," I dec ided to build a
tester that would check the
actual pry and forward volt-

-

..

1001000 ·· 15

•
rOWE. I fat!

ith a mighty hum and
a c loud of smoke,

another power supply bites
the dust! Sound fam ilia r? If
it does and if you roll your
own as I do. the diode ana
lyzer discussed here will
help save your pro jects by
preventing unworthy di-

front panel of the diode analyzer.
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Fig. 1. The diode analyzer schematic diagram.
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used-the best bet is to use
a shunt. My favori te is a
O.OO1-Qhm shunt used with
a 5D-1-tA meter. The shunt is
either 11-7/8" of #10 solid
copper wire or 7-7/16" of
#12 solid copper wire. The
series resistor value will de
pend on the internal res is
tance of the meter and the
desired range of the meter.
Just divide the full-scale
reading of meter in volts by
the current in Amps needed
for full -scale def lection.
Then subtract the internal
resi stance of the meter
used to fi nd the series res is
tor va lue (e.g., 0 .025 vol ts
full -scale and 25 Amps.
0025 V/O 00005 A ~ 500
Ohms - 3QO.-Ohm meter
resistance 200-0 hm
series resistor). For other
ranges, remember that the
voltage drop fo r the 0.001
Ohm shunt w ill be 0.001
volt per Amp of current
through the shunt. Use #10
wi re for 30 to 50 Amps.

When measur ing the in
ternal resistance of meters
with sensitive movements,
use a series resisto r of
known va lue to prevent ex
ceeding the range of the
meter under test.

Trans fo rmer Tl is a sma l l
unit of unknown orig in that
provide s approximately
1000 V ac to 01 and 02,
wh ich are 1-kV, 1-A m p
units, ( 1 and (2 are 1-IJF
bOO-volt paper caps. A 1- or
2-IJF, 2-kV oil-filled unit
wou ld be perfect here but
wil l have to wa it unt il the
next hamfest. 00 not use a
string of high-capacity elec
trolv tic s here as it will strai n
Tl and take qui te a time to
discharge. M1 is a 5Q-j.lA
meter from the same
junked unit as M2. The
meter scale here is unim
portant. All that is neces
sary is to indicate when a
few microamps of current
begin to f low in o rder to es
tab lish checkpoints when
matching diodes

Tl can be any type of
sma ll t rans fo rmer capab le
of delivering whatever max
imum prv you wish to

check. Since cu rrent dra in
is very small , the smal ler Tl
is physically, the easier it
will be to package. R3 is a
limiting resistor and should
be high enough to l im it the
shorted output to around
100 j.lA at n 's maximum
outpu t . (Yes, Waldo, diodes
do come as dead shorts oc
casionally and some of us
can't guess which end of an
unmarked unit is the cath
ode every t ime .)

T2 is a 2.5-volt, 1D-Amp
filament transformer to
prov ide current for the Ifwd
(forwa rd-vo ltage drop) test.
T2 cou ld be a 5-volt wind
ing on Tl . However, I want
ed to test high-current rect i
f ie rs so r used what I had
ava ilable. 0 3 is a 50-volt,
25-Amp stud-mount diode.
(3 is 10 JAF at 30 volts and
M3 is a 5-Amp unit. R7 gives
me a fu ll -scale read ing of 3
volts on M2.

53 is a ro tary switch. It
cou ld easily be a OP3T sl ide
switch if i t can hand le the
necessary voltage. 52 is a
OPOT center-off togg le
sw itc h, and if you buy only
one pa rt this should be it . It
shou ld be rated for what
ever lfwd you are desi gning
for, and the center-off posi
t ion is necessary for safe ty
when using the unit. As a
matter of fact, a momen
tary switch is not a bad idea
even t h ou gh ope ratio n
wou ld then be two-handed.

Construe lion Hints

1) 00 not rush to your lo
cal pa rts house and buy all
the pa rt s. First, it would be
expensive (t he 2-Amp Vari 
ac is around $20 to $30)
and, second, you wi ll not
have the opportunity for a
good scrounging sess ion.

2) Do not use c hass is
ground; use a ground bus in
stead. This will help prevent
shocks.

3) Use a large container
so that you will have room
for future modifications
and addit ions.

4) Group cont ro l fun c
tions in a logical arrange
ment.

Operation

For prv test, instal l a d i
ode (cathode to positive),
set volts ad just to mini
mum, set to lowest p rv
range, set range sw itch 52
to prv. turn on power, and
advance volts adjust. If M1
goes off scale, reverse the
diode connec tions and try
again. advancing volts ad
just and 52 range switc h un
t il a point is found where a
very rap id inc rease in cur
ren t occurs for a very sma ll
increase in voltage. This is
the breakdown or zener
point fo r the diode under
test . The voltage, at the
breakdown point, is the prv
of the diode. Rate the diode
well under the actual prv,
especia lly in power-supp ly
ci rcuits .

I f the diode under test
shows a steady ri se in cur
rent fo r an inc rease in volt
age, d iscard it o r use it in a
noncriti cal use. It w ill be
come very apparent after
testing your fi rst handfu l of
bargain diodes why they
were priced so low .

Fo r test ing the forward
voltage drop Il fwd test),
turn off power, reverse the
d iode connect ions (cathode
to negative), set vol ts ad ju st
to minimum, switch to
lfwd. turn on power, and
advance volts ad just until
M3 indica tes proper lfwd
for the diode und er test. M2

•

will show the voltage drop
across the d iode. For a good
sil icon diode, this wil l be 0.4
to 0 .8 vol ts, depending on
the temperatu re and speci f
ic type of diode. Remem ber
that the diode will be dissi
pa ting I x V power, so
don 't take too long for thi s
test It is possib le to destroy
the diode rather quickly.

If you test zener diodes,
remember that the cu rrent
wil l be l im ited by R3 to a
very low va lue. However,
the zener point will show
up very clearly because M2
w ill rise to the zener volt
age and refuse to go higher
with an inc rease in the se t
ting o f vo lts ad just. Ml may
go off scale under these
cond it ions, so if you test
zeners often, a shunt and
swi tch could be added or a
separa te c ircuit cou ld be
added for test ing zeners on
ly.

Th is project has been
well worth the time spent in
const ruc t ion and design. It
provides a very worthwhile
addi tion to my bench and
has prov ided an extra bo
nus in that I use it as a
source of low-current volt
age and fo r checking leak
age of unmarked capaci
tors. l ast, but not least, I
now know that when I in
stall a diode in a project
that it s specs wil l meet the

. requ irements of the circuit
in which it is installed, .
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"Small wonder" •••speech processor,
N/W switch, IF shift, digital display

TS-13DSIV
• VFO-120 remote VFQ.
• MB-100 mobile mounting

bracket.
• PS-20 base-station power

supply for TS-1 30V,

Optional DFC-230 Digital
Frequency Controller
Frequency control in 20-Hz
steps with UP/DOWN micro
phone (supplied With DFC-230).
Four memories and digital
display. (Also operates with
TS -120S, TS-530S. and
TS·830S,)

• Automatic serecnon of side
band mode (LSB on 40
meters and below, and USB
on 30 meters and above) . SSB
REVERSE switch provided.

• Built- in d igital display.
• Built -in RF attenuator.
• IF shift (passband tuning).
• Ettective noise blanket

OPTIONAL ACCESSORIES:
• PS-30 base-station power

supply,

• YK-S8C (500 Hz) or
YK-8aCN (270 Hz) CW titter.

• YK-8aSN (1.8 kHz) narrow
SSB filter.

• AT-130 compac t antenna tuner
(aO-lO meters, includinq three
new bands).

• SP-120 external speaker.

• 15-1 305 runs 200 W PEP/160
W DC input on 80-15 meters
and 160 W PEP/t 40 W DC on
12 and 10 meters. TS-130V
runs 25 W PEP/20 W DC
input on all bands.

• Built-in speech processor.
• Narrow/wide filler selection on

both CW (500 Hz or 270 Hz)
and SSB (1,8 kHz) wIth
optional fillers,

The compact, all solid -stale
HF SSB/CW mobile or uxeo
station 15·130 Series trans
ceiver covers 3.5 10 29.7 MHz,
including the three new bands.

15-130 SERIES FEATURES:

• 80-10 meters. including the
new 10. 18. and 24·MHz
bands. Receives VI/WV.

PS ·30 T5-1305 VFO-120

"Top-notch'; .• VBT, notch,
IF shift, wide dynamic range

The 15-8305 has every con
ceivable operating fe ature
built-in for 160-10 meters (in
cluding the three new bands).
It combines a high dynamic
range with variable bandwidth
tuning (VBn. IF shift, and an IF
no tch f ilter, as well as very
sharp fi lters in the 455-kHz
second IF. Its optional
VFO-230 remote dig ital VFO
provides five memories.

OPTIONAL ACCESSORiES'
• SP-230 external speaker With

selectable aud 0 t~ters

• VFO-230 external digital VFO
with 20-Hz steps, five
memones. d ig ital d isplay,

• AT-230 antenna tuner/5WR
and power meter fantenna
switch 160-10 meters,
including three new bands,

• YG"455C (500 Hz) or
YG-455CN (250 Hz) CW
filter for 455 kHz IF.

• YK-BBC (500 Hz) or
YK-88CN (270 Hz) CW filter
for 8.83 MHz IF.

• K8 -1 deluxe heavyweight knob.
• (VFOs for T$-8305, TS-5305,

T5-130 Series, and T5 -1 20S
are compatible with all four
series of transceivers.)

• Notch filter (high -a active
circuit in 455-kHz second IF.

• IF stutt (passband tunin\3)
• Bu ilt -In digital d isplay (SIX

d igits, fluorescent tubes),
analog dial . and display
hold (DH) switch.

• Noise-blanker threshold level
control.

• 61468 final with RF negative
feedback. Runs 220 W PEP
(SS8)/180 W DC (CW) input
on all bands.

• Built-in RF speech processor.
• Narrow/wide filter selection

on CWo
• SSB monitor circuit to check

transmitted aud io quality.
• RIT (receiver incremental

tun ing) and XIT (transmitter
incremental tuning).

T8-8308 FEATURES:

• LSB, USB, and CW on 160-10
meters, including the new 10,
18, and 24-MHz bands.
Receives WWV.

• Wide receiver dynamic
range. Junction FETs in the
balanced mixer, MOSFET RF
ampli fier at low level, and
dual resonator for each band.

• Variable bandwidth tuning
<VBTI. Varies IF f ilter pass ·
band width.

TS-830S

•--
SP-230

TRIO-KENWOOO COMMUNICATIONS
1111 West Walnut, Compton, California 90220



TS-S30S
IF shift, digital display, narrow-wide
filter switch
The TS·530S SS B/CW
transceiver covers 160-10
meters using the latest. most
advanced circuit technology, yet
at an affo rdable price.

TS-530S FEATURES :

• 160·10 meter, lSB, USB, CW,
all amateur frequencies.
Including new 10, 18. and 24
MHz bands. Receives WWV
on 10 MHz.

Sp· 230

• Built -in digital display (six
digits, f luorescent l ubes), with
analog dial.

MC-SO

TS-530S

• IF shift tunes out interfering
signals.

• Narrow/wide filter selector
switch for CW and/or 5SB.

• Buill -in speech processor, lor
increased talk power.

• Wide receiver dynamic range.
with grealer immunity to
overload.

• Two 6146B's in final, allows
220W PEP/leO W DC input on
all bands.

• Advanced single-conversion
PLl. lo r better stability.
improved spurious
characteristics.

• Adjustable noise-blanker, with
front panel threshold control.

YFO-240

• RtT/XlT front panel control
allows independent fine-luning
of transmit or receive
frequenc ies.

OPTIONAL ACCESSORIES:
• SP-230 exte rnal speaker with

selectable audio filters.
• VFO-240 remote analog VFO.
• VFO-230 remote digital VFO.
• AT-230 antenna tunerl SWRI

power meter.
• MC-50 desk microphone
• KB·l deluxe VFO knob.
• YK-88C (500 Hz) or

YK-88CN (2 70 Hz) CW fil l er.
• YK-88SN (1.8 kHz) narrow

SSB filter.

A1-230

TS·660 FEATURES:
• FM, SSB (USB), CW and AM

operation.
. 10 Hz step digital VFO. The

frequency step is determined
by mode of operation.

"Quad Bander" .•. dual VFOs, memory,
scan, IF shift, FM, SSB, CW, AM
The TS-660 is a unique, eu- • F. STEP switch allows alterna-
mode transceiver designed for uve step size in each mode,
o peration on 6, 10, 12, and • Dual VFOs built-in.
15 meters.

• 5 channel memory stores fre
quency and band information.

• Memory scan scans all bands,
skips c hannels not in use,

• UPIDOWN push-butto n tre 
quency control on microphone.

• UPIDOWN bandswi tc h.

• Frequenc y lock function
switc h.

• IF SHIFT circuit built-in.
• Fluorescent dig ital display

shows Tx/Rx frequencies.
• Squelch circui t for FM, SSB,

CW and AM.
• CW semi break-in circuit,

with CW side to ne.
. 10 W RF output on SSB, CW,

FM. 4 W on AM.
• Two antenna term inals

provided ,

• RII co ntrol. • Noise blanker.

OPTIONAL ACCESSORIES:
• PS-20 power supply.
• Sp·l20 external speaker.
• MB·l00 mobile mounting

bracket.
• YK-88C normal CW, (500 Hz)

filter or YK-88CN narrow
ban d CW, (270 Hz) filter.

• YK-88A AM (6 kHz) f ilter.
• VOX-4 speech proce ssor!

VOX unit.

~ TRIO-KENWOOO COMMUNICATIONS
1111 W est Walnut. Compton. California 90220
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"Now hear this" •.•
digital display, front
speaker, easy tuning
The R-600 is a high
performance, general coverage
communications receiver
covering 150 kHz to 30 MHz
in 30 bands, at an affordable
price. Use of PLL synthesized
circuitry provides high
accuracy of frequency with
maximum ease of operation.

R-600 FEATURES:

.1 50 KHz to 30 MHz
continuous coverage, AM,
SSB, or ew.

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

• Five digit frequency display,
with 1 KHz resolut ion.

• 6 kHz IF fi lter for AM (wide),
and 2.7 kHz filter for sse,
CW and AM (narro w).

• Up-conversion PlL circui t,

Digital world clock with
two 24·hour displays,
quartz time baae
The HC-10 dig ital world clock
with dual 24-hour display
shows local lime and the urne
in 10 preproqrammec plus two
programmable time zones.

for improved sensitivity, term inals for low Impedance
selectivi ty, and stability. (50 ~2), Wire terminals for

• Communications type noise high impedance (500 Q).

blanker eliminates "pulse- • 100, 120, 220, and 240 VAC,
type- noise. 50/60 Hz. Selector switch on

• RF Attenuator allows 20 dB rear panel.
attenuation of strong signals. • Optional 138 vac operation,

• Tone co ntrol. using DCK-l cable kit.
• Front mounted speaker. • Other features :carrying handlE
• "S" meter, wilh 110 5 SINPO · S headphone jac k, and record ja:

scale, plus conventio nal OPTIONAL ACCESSORIES :
"S" meter scale. • DC K-1 DC Cable kit.

• Coaxial, and wi re antenna • SP-100 Exte rnal Speaker.

R-1DDD
"Hear there and everywhere'[•.
easy tuning, digital display
The A-lOOO is an amazingly . 30 bands. each 1 MHz wide.
easy-to-operate. high- _ • Five-digit frequency display
performance, communicahons with 1-kHz resolution and
receiver, covering 200 kHz to analog dial with precise gear
30 MHz in 30 bands. t t ns PLL dial mecha nism.
synthesiZed receiver features a • Buill-in tz-nour quartz digital
dlg ltallrequency display and clock with t imer to turn on
analog dial, plus a quartz radio for scheduled listening
digital clock and tuner. or control a recorder through
R-l000 FEATURES : remote terminal.
• Covers 200 kHz to 30 MHz • Step attenuator to prevent

continuously. overload .

• Three IF futers for optimum
AM, SSB, CWO 12-kHz and
6·kHz (adaptable to 6-kHz
and 2.7-kHz) for AM wide and
narrow. and 2,7-kHz filter for
high-quality SSB (USB and
LSB) and CW reception.

• Ettective noise blanker.

• Terminal for external tape
recorder.

• Tone control.

• BUIlt-in a-men speaker.

• Dimmer switch to control
intensi ty of s-meter and other
panel lights and digital display.

• Wire antenna terminals for
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax terminal for
2 MHz to 30 MHz.

• Voltage selector lor 100, 120.
22 0, and 24 0 VAC , Also
adaptable to operate on 13.8
VDC with optional DCK-1 kit.

OPTIONAL ACCESSORIES:
• SP-100 matching external

speaker.
• HS-6 lightweight, open-air

headphone set.
• HS-S and HS-4 headphones,
• DCK-l mod ification kit for

12-VDC operatio n.

SP-l00 R·l000 HS· 5



TR-2500
3IG performance, small size, smaller price!
Fhe TR·2500 is a compact 2
neter FM handheld transceiver
ealuring an LCD readout, 10
channel memory, lithium battery
nemcry back-up, memory scan,
» oqrammabre automatic band
seen. Hille power switch and
)Uill -jn sub-lone encoder.
rR·2500 FEATURES:
• Extremely compact size and

light weight 66 (2 -5 /8) W x
168 (6-5/B) H x 40 (1-5/8) D,
mm (inches), 540 g, (1.2 Ibs)
with Ni-Cd pack.

• LCD digital frequency readout,
with memory channel and
function indication.

• Ten channel memory. inc ludes
"MO' memory for non-standard
split frequencies.

• lithium battery memory back
up, buill-in, (es timated 5 year
life) saves memory when
Ni-Cd pack discharged ,

• Memory scan, stops on busy
channels, skips channels in
which no data is stored.

• UP/DOWN manual scan In

5 KHz steps.
• Repeater reverse operation.

CONVENIENT TOP CONTROLS

" "' liT- or,

I@.h .~ : ~ ~I • ,... .,.. ',. I

1 :0 I ·...·, (T\ ,,• .. V ...\\.J
-.:, _ Klltl'" 1'0ol11 fW

• 2.5 W or 300 mW RF output.
(HI/LOW power swrtctu

• Programmable automatic band
scan allows upper and lower
frequency limits and scan
steps of 5 KHz and larger
(5. 10. 15, 20,30 KHz . . . etc)
10 be programmed.

• Built -in tuneable (wi th variable
resistor) sub-tone encoder.

• Built -in 16 key autopatch
encoder.

• Slide-lock battery pack.
• Keyboard frequ ency select ion

across full range.
• Extended frequency coverage;

143.900 to 148.995 MHz in
5 KHz steps.

• Optional power source. MS-1
mobile or ST-2 AC charger/

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut. Compton, Cahtomta 90220

power supply allows operation
while charging. (Automatic
orop-m connecncns.)

• High impact plastic case.
• Battery status indicator.
• Two lock switches for

keyboard and transmit.

STANDARD ACCESSORIES:
• Flexible rubberized anten na

with BNC connector.
. 400 mAH heavy-duty Ni-Cd

battery pack.
• AC charger.

OPTIONAL ACCESSORIES:
• ST-2 Base station power

supply and quick charger
(approx. 1 hr.) .

• MS-1 13,8 VDC mobile standI
charger/power supply.

• TU-1 Programmable "DIP
switch" (CTCSS) encooer.

• SMC-25 Speaker microphone.
• l H-2 Deluxe top grain

cowhide leather case.
• PB-25 Extra NI-Cd battery

pack, 400 mAH, heavy-duty.
• BT-' Battery case for AA

manganese or alkaline cells
(not Ni-Cd).

• VB-2 530 RF power amplifier.
• BH-2 Bell hook.
• WS-l W rist strap.
• EP-1 Earphone.



TR-SOOO
"New 2-meter direction".. compact rig
with FM/SSBICW, scan, five memories

Miniaturized,
5 memories, memoryl
band scan
The TR·7730 is a very compact
25 watt, z-meter FM mobile
transceiver, reasonably priced.
TR-7730 FEATURES:
• Dimensions: 5-314 W x 2 H x

7-314 D, inches. Weighs
3.31bs

The lR-gOOa combines the
convenience of FM with long
distance 5SB and CWO It is
extremely compact ... perfect
for mobile operation. Malching
accessories are available for
optimum fixed-station operation.
TR-iOOO FEATURES:
• FM. USB. LSB. and Cw.
• Only 6-11116 mcbes wide,

2-21/32 Inches high.
9-7132 inches deep.

• Extended frequency
coverage, 143.900-1 48.995
MHz, in 5 or 10 KHz steps.

• 25 watts RF output power,
with HI/LOW power switch .

• 5 memories for operation in
simplex or repeater modes.

• Memory scan, plus automatic
band scan.

• UP/DOWN ma nual scan on
microphone (supplied).

• Four digit LED frequency
display.

• SfRF bar meter. LED
indicators for BUSY, ON-AIR.

• Two digital YFOs, with select
able tun ing steps of 100 Hz,
5 kHz, and 10 kl-lz.

• Dig ital frequency disp lay. Five,
four, or three diqits, depending
on selected tuning step.

• Covers 143.9000
148.9999 MHz.

• Band scan ... automatic busy
stop and free scan.

• SSB/CW search of selectable
9.9-kHz bandwidth segments.

REPEATER offset
• Tone switch for internal tone

encoder (not Kenwood
supplied).

• Offset switch, ±600 kHz .
Non-standard offset uses
fifth memory.

OPTIONAL ACCESSORIES:

• MC-461 6-key autopatch
UP/DOWN microphone.

• SP-40 compact m obi le
speaker.

• KPS-7 f ixed station power
supply.

• Five memories . . . four lor
simplex or +600 kHz repeater
offsets and the f ifth for a non
standard offset (memorizes
transmit and receive frequency
independently).

• UP/DOWN microphone (stan 
dard) for manual band scan.

• Noise blanker for SSB and CWO
• AIT (receiver incremental

tuning) for SSB and CWO
• AF gain control.
• CW sroetcne.
• Selectable RF power outputs

. .. 10 W (HI)/l W (La).
• Mobile mounting bracket with

quick-release levers.
• LED indicators ... ON AlA.

BUSY, and VFO.

TR-B400
Synthesized 70-em FM
mobile rig

• Covers 44 0·4 50 MHz, in
25 KHz steps, with two VFOs,

• Transmit offset switch for
±5 MHz. Non-standard off set
uses filth memory.

• HI/LOW power switch selects
10 or 1 watt RF output.

• Similar to TR-7730 in other
teatures. Includmg live
memories. memory scan, auto
matic band scan, UP/DOWN
manual scan, four d igit display,
S/RF bar meter, LED indicators,
tone SWitch, and same optional
accessories.

• MC-46 te-key autopatch
UPIDOWN microphone.

OPTIONAL ACCESSORIES :

• PS-20 nxeo -steucn power
supply.

• SP-120 fixed-station external
speaker.

• BO-9 System Base ... with
po wer switch, SENDfRECEIVE
switch (for CW). memory
backup power supply, and
headphone jack.

• MC-46 16 · key autooatcn
UPIDOWN microphone.

PS-20 TR-~ 80-9

~~!N~o~2915!
1111 West Walnut, Compton, Califo rnia 90220

SP-120



TL-S22-A
Maximum legal power on 160-15 meters
The TL-922A linear ampli fier pro- performance transmitting
vices maximum legal power on lubes.
the 160-15 meier Amateur bands. • Safety protection.
Tl-922A FEATURES- • Blower with automatic turnoff-

. delay circuit.
• 2000 W PEP (558)/1000 W • Variable threshold level

DC (CW, ATTY) mput power type AlC.
on 160, 80, 40, 20, and 15 • Two meters. one indicating
meters. with 80 W drive. . plate current, and the ot her

• Excellent IMD characterist ics. Indicating grid current, relative
• Pair of EIMAC 3-5002 high- RF output, and high voltage.

SM-22D
High-performance
oscilloscope for
various monitoring
functions
The SM-22 0 Statton Monitor
provides a variety of waveform 
observing capabili ties, and an
optional pan display.

SM-220 FEATURES:
• Momtors transmitted SSB and

CW wa veforms from 1.8 to
150 MHz.

• Monitors signal waveform s in
receiver's IF stace.

• Functions as high-sensitivity.
wide-frequency-range (up to
10 MHz) oscilloscope.

• Tests linearity of linear amplifi
ers (provides trapezoid pattern),

• Allows observation of RTTY
tu ninl::l po ints (c ross pattern).

• Built -In two-tone (lOOO-Hz and
lS7S-Hz) generator.

• Expandable to pan-display
capability for observing the
number and amplitude of
stations within a switcnabre
±20 kHz/±100 kHz bandwidth.

OPTIONAL ACCESSORIES:

• BS-8 cen-orsoray module for
TS-180S, TS·S30S. TS-830S.
and TS-820 Series,

• BS-5 pan-display module for
TS-520 Series.
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KB-l deluxe, heavyweight,
aluminum knob for TS-8305.
T5 -530S. TS-1805, TS-8205,
and R-820.

RO-20 SOQ RF dummy load,
(DC·SOD MHz) 50 W intermittant,
20 W continuous.

NOTE: Prices and sp ec if ica
tions of all Trio-Kenwood
products are subject to
change without prior notice
or obligation.

MC-46 ts-key autopatch
UP/DOWN m icrophone.

OTHER ACCESSORIES:

MC-50 dynam ic dual
impedance (50 kQlSOOO) desk
microphone.
MC-30S (5000 ) and MC-35S
(50 kO) dynamic noise
canceling hand microphones.
HS-5 delu xe 8Q headphone set.
HS-4 8Q headphone set.

/

MC-5O deluxe dual impedance
(50K2/5002) desk m icrophone
with a-pin connector. Also
available with UP/DOWN switch,
in 6 or e.otn connector versions.

HS-6 lightweight, open-air
headphone set.

KPS-21 13.8 VDC uxeo -stauon
power supply, 21A intermittent.
16A continuous.

PC-l phone patch with hybrid
circuit and VU meter for null
and audio gain measurements.

DM-B1
Dip meter
performs many RF
measurements
The OM-81 dip meter is highly
accurate and features, In ecor
non to the tradmonaf Inoucnve
coupling technique, capacitive
coupling for measuring metal
enclosed coils and toroidal coils.
OM-Sl FEATURES:
• Measuring range of 700 kHz

250 MHz in seven bands.
• Built-in storage com partm ent

fo r all seven coils, capacitive
probe. earphone, and ground
clip lead.

• All solid-slate and built -in
battery.

• HC-2SU and FT-243 sockets
for c hecking crystals and
marker-generator function,

• Amplitude modulation.
• FEr for good sensitivity.
• Absorption frequency meter

function,
• Earphone for monitoring

transmitted signals.
• Capac itance probe for

measuring resonant treouen
ces without remov ing coil
shields. and also for measuring
resonant frequenc ies of
toro idal coils.

.- ----,
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A wide selection of optional
accessories IS offered for
optim um operating flexibili ty. In
addition to the optional items
listed With each piece of equ ip
ment descr ibed In this catalog.
the fo llow ing accessories are
also available:

-----ACCESSORIES-----



•

Ham Radio Outlet
537 5 Kearny Villa Road
San Diego. CA 92 123
(71 4) 560·4900

Ham Radio Outlet
62 65 Sepulveda Boulevard
Van Nuys, CA 91401
(213) 98 8 ·2212

CALIFORNIA

Ham Redlo Outlet
2620 West La Palma
Anaheim, CA 92801
(7t4) 761-3033

Ham Radio Outlet
999 Howard Avenue
Burlingame, CA 94010
(415) 34 2·5757

Ham Radio ouuer
2811 Telegraph Avenue
Oakland. CA 94609
(415) 45 t -5757

Look for the
Kenwood banner.

-

Henry Radio, Inc.
93 t North Euclid
Anaheim, CA 92801
(714) 772·9200

MISSOURI Radio, Inc.
Ham Radio Center 1000 South Main
8342 Olive Boulevard Tulsa. OK 74119
51. LoUIs. MO 63132 (918) 587-9123
(314) 993·6060 OREGON
Henry Radio Company Portland Radio Supply
211 North Mem Street 1234 SW Stark Street
BUller, MO 647 30 Portland. OR 97205
(816) 679-3127 (503) 228 -8647
Midcom Electronic.
8516 Manchester Road PENNSYLVANIA

H.mtronicsfTr....o••
St. LOUIS, 1.40 6 314 4 40 33 Brownsville Road
(314) 961-9990 Trevose, PA 19047
MONTANA (215) 357,1400
Conley Radio Supply J.R.S. Distributor.
318 Nort h 16th Street 646 West Market Street
Billings, MT 59101 York, PA 17404
{406) 2 59 ·9554 (717) 854 -8624

NEBRASKA SOUTH CAROLINA
Communications Center G.I.S.M.O.
184 0 ·0' Street Communications
uoccro. NB 68508 1039 latham Street
(402) 4 76 -7331 Rockhill, SC 29730
NEVADA (803) 366-7157
Amateur Electronic Suppty' SOUTH DAKOTA
10 72 N, Rancho Drive Burghardt Amateur
l as Vegas. NV 89106 C.nt.r
(702l 64 7-3114 PO. Box 73
NEW HAMPSHIRE 208 East Kemp Avenue
Tufts Radio & Watertown. SO 57201
Elect. Supply (60S) 886·7314
6t Lowell Road TENNESSEE
Hudson. NH 03051 Amateur Radio Supply
(608) 883·5005 of Nash ...me
NEW MEXICO 6'5 S. Gallatin Road
Electronic Module Madison, TN 37115

Only the best dealers are Autho rized Kenwood De a lers . If you r dealer d isplays a 601 North Turner (615) 868-495 6
Kenwood Autho rized Dealer banner and p laqu e in his store, you w ill know he can Hobbs, NM 88 240 Memphis Amat.ur
provide you w ith the service you demand , . . o f the same quality as factory service. (50 5) 397 -3022 EI.ctronlcs

1465 Wells Stat ion RoadAuthorized Kenwood Dealers employ factory-tra ined service tec h nic ians, m aintain NEW YORK
I " I f rt d h d i I I t I ' Adl'o"d.,. R'd"o 50pply Me-not us. TN 38108an ex ensive mven ory 0 spare p a s. an ave nee access 0 ac ory se rvice (901) 683-9125

informa t ion. When you dea l with an Autho rized Kenwoo d Dealer, you deal with a n PO. Box 88
e xp ert o n the entire l ine o f Kenwood Amateur Radio equipment. 185 -191 West MaIO Street TEXAS

Amsterdam, NY 12010 Dougl.. Electronics
ALABAMA Henry Radio, Inc. Hoosier Electronics (518) 842.8350 1118 South Staptes
Long's Electronics 2050 S. Bundy Drive P.O. aox 2001 Harrison Radio Corpus Chri sti. TX 78404
2808 7th Avenue South Los Angeles, CA 90025 _9 Meadows Shopping Ctr Corporation (512) 883 ·5103
Birmingham, AL 35233 (2t3) 820·1234 Terre Haute,lN 478 02 20 Smith Street Electronics C.nter
(205) 252-7589 Webster Radio (812) 238 · t4 56 Farmingd ale. 28 09 Ross Avenue
ALASKA 26 0 2 East Ashlan Kryder Electronics Long Island, NY 11735 Dalla s, TX 75201
Reliable Electronics Fresno, CA 937 26 281 0 Maplecrest Road (516l293·7 990 (214) 526-2023
3306 Cope Street (209) 224 -511 1 Georgelown N. Shopping Ctr. Radio World Hardin Electronics
Anchorage, AK 99503 COLORADO Fort Wayne. IN 46815 Oneida County Airpo rt 5635 East Rosedale
(907) 279·5100 CW EI.ctronic Sales Co. (2 19) 484 ·4 94 6 Terminal BUlldmg Fort Worth. TX 76112

800 Lincoln Street IOWA Onskany. NY 13424 (817) 429-9761
ARIZONA Denver. CO 80202 HI,lncorporated (315) 337.(1203 Madison Etectronics
Power Communications (303) 893-5525 P.O. Box 864 OHIO 1508 McKinney Avenue
1640 W. Camelback Road t60 1 Avenue "D· Amateur Electronic Supply Houston. TX 77010
Pboern x. AZ 8 5015 FLORIDA 1713} 65' "26'

A t
"

t ' 5 I Councu Buffs, IA 5t502 28 940 Euclid Avenue ""(602) 241-92 88 ma eur ee romc upp y
621 Commonwealth (7 t 2) 323.(114 2 Wickliff e. OH 44092 K.nn.dy Associates
Orlando. FL 32803 KANSAS (216) 58 5·7388 26 18 Rigsby Avenue
(305) 894 -3238 ASloelat.d Radio Comm. Srepco Electronics San Antonio. TX 782 22
Amateur Radio center PO Box 4327 314 leo Street (512) 33 3-61tO
2805 N,E. Second Avenue 80 12 Conser Dayton, otuo 454 04 WASHINGTON
Miami, FL 33137 Overland Park, KS 66204 (513) 22 4-0871 ABC Communications
l3051573-8383 (913) 381-5901 Uni....rul Amateur 17550 15th Avenue NE

Radio, Inc. Seattle, WA 981 5 5
HAWA" MARYLAND 1280 Aida Dnve (206) 36 4·8300
Honolulu Electronics Electronic Int'l Servlce
819 Keeaumoku Street 11 30 5 Elkin Street Reynoldsburg, OH 43068 Amat~ur Radio Supply Co.

(614) 866-4267 6213 13th Avenue South
Honolulu. HI 968t4 Wheaton, MD 20902
('O') 949 5564 OKLAHOMA Seattle, WA 98108

- (30 t ) 946-108 8
Derrick Electronics" (206) 767 -3222IDAHO The Comm center

ROil Distributing Co. 9624 Ft Mead e Road P,O. Box 457 WISCONSIN
78 South State Street Laurel, MD 208 10 71 4 Wesl Kenosha Amat.ur Electronic Supply
Preston, 10 83263 (30 1) 792.(1600 Brok en Arrow, OK 74012 482 8 W. Fond Du Lac Ave

(918) 25 1·9923 Milwaukee, WI 532t6
(208) 852-0830 MICH}GAN (4 14) 442 4200Kryder Electronics' -
ILUNOIS Rad io Supply & Engineer 5826 Nor1hwest 50l h As of October I . 1981. all of
Erickson Communications 85 Selden Avenue sseMacArthur Q. hopping tr. the above are fully Autho-
5456 N, Milwaukee Ave. Detron. MI 48 201 Oklahoma CIty. OK 73122 nzeo Trio-Kenwood Com-
Chicago, IL 60630 (313) 831 -3175 (405) 789- 1951 mur ucauons. dealers.
(312) 631-5181 MINNESOTA (f)
~r~~~~ E l ectron l cs ~~:~e;~:;:.t~nU:." KENWO0 0
13 3 Sou th Pennsylvania 34 52 Fremont Avenue South
Indianapolis, IN 4624 0 Minneapolis, MN 551 42 TRIO-KENWOOD COMMUNICATIONS
(317) 635·5453 (612) 521-5 252 1111 West W a lnut. Com plan, Cautorma 90220

'uuenm Dealers



John M. Franke WA4WDL
010 Bolling Ave.
Norfolk VA 13508

Constant Current
from a Voltage Regulator

Ever needed a constant
current supp ly? Recent

ly, I needed a constant-cur
rent sou rce to test some in
candescent lamps as radio
frequency broadband no ise
generators . Rather than de
sign an elaborate circuit, I
dec ided to try using a sim
ple tec hnique by which a
constant-voltage regulator
can supply a constant cu r
rent .

If a fixed resi stor is
placed across the output of
a three-term inal vo ltage
re g u la tor , the c u rre nt
drawn from the supply is in-

dependent o f the supply
voltage. Hence, if the regu
lator circu it with fixed load
is p laced in se ries with any
device, the cu rre nt through
the device will be constant
and equal to the regulator
output voltage divided by
the fixed load resistance.
The c ircuit configu ratio n is
shown in Fig. 1.

The output current is set
by R1 . For a S-vo lt regula
tor , the output current is:
1=5/R1 .

The maxim um o ut put
current cannot exceed t he
regulator's output current

rating. Hence, with a stan
dard 7605 or lM309K, R1
should not be smaller than
5 Ohms. The power dissi
pa ted by R1 is 2S/R 1. The
wattage rating of the resis
tor shou ld be at least twice
th is value. The voltage drop
across the regu lator is the
supply vo ltage minus the
load voltage and mu st not
be permitted to fa ll below 7
1I01ts. The supply voltage
must therefore be greater
than 7 volts plus the load
voltage or: Vs~7+ RL1,e8 '

If the difference betwee n
the supply and load volt-

ages drops to less than 7
volts, the current will no
longer be constant but will
dec rease. This can be seen
in Fig. 2, where the output
current as a func tion of sup
ply vo ltage for different
load resistances is plotted.

O ne caut ion: Do not let
the supply voltage exceed
the inpu t vo ltage rating of
the regu lator chip, which is
usually 35 volts. Since I first
tried this technique, the c ir
cu it also has been used to
stabi lize the current to a
CW la se r d io de system
where I work.•
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Henr y C. Elwell. lt. N4UH
Rle. 2, Box zoe
Cleveldnd NC 27013

The Hesitator:
A Windshield Wiper Control

- a rainy day project

Fig. 1. Automobile wiring circuit of windshield wiper con
trol. The" indicates the point a t which the hesitation con
trol unit is installed.

40 73 Magazine· January,1982

switch is turned to LO, 12
volts is supplied to the LO
co nnect ion of the motor,
then to ground. and the wip
e r motor moves the wind
shield wiper ac ross the face
of the windshield . When the
selector switch is turned to
HI. 12 volts is connected to
the HI winding of the mo
tor, which moves the wind
shield wiper at the higher
speed.

Anytime the motor is run
ning, it actua tes an SPDT
switch that altern ately
moves from ground to 12
vo lts . The ground position
is known as the parked posi
tion and the t z-volt post
tion as t he run position . The
run posit ion takes up ap
prox imately 95% o f the
total time for one cycle of
movement of the wiper.

When the wiper se lec to r
switc h is moved to the OFF
position. 12 volts is no long
er applied to the motor
from the SW1 contacts. If.
as is the us ual case, the wip
e r blades a re not in the nest-

e r leads. I've built three for
my fr iends and one for my
se lf; they work great.

Automobile Wiring
The sta ndard wiri ng for

an au tomobile windshield
wiper ci rcuit is shown in Fig.
1. To understand the sim
plicity of the required
wiring changes, let's go
through the ci rcuit. The ig
nition switc h is in engine
run o r accessory position.
To make the wiper motor
run, it is necessary to have a
co mple te c ircuit from 12
volts to the motor and then
to ground. Notice that two
switches are involved: the
wiper se lector switc h ,
which perm its se lecting a
low-speed, high-speed, or
off position, and a wiper
motor switch with parked
and run positions.

In t he off pos ition of the
wiper selector switch and
parked position of the wip
er motor switch, 12 volts
cannot be suppl led to the
wiper motor.

If the wi per se lector

' PEl' SHEeTO.
W' Te"

windshie ld wiper. It's great
for misty or very light rain
falls .

It was mounted in a small
box, fitted behind the in
strument pan el , and mount
ed by the potentiometer
secu ring nut. The wiri ng
changes requi re the cutting
of one wire in the wiper rno
to r circu it and the soldering
of ground and 't z-vol t pow-
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T his article is for the
amateur who wants to

make an inexpensive elec
tronic device, using an inte
grated circuit, for his own
pleasure o r as a gift to a
friend or fr iends. It is a hesi·
tation circuit fo r you r auto
mobile windshield wiper
and will cause delays of 2
seco nds up to 1S seconds in
the repe t ition cycle of the
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bo ard was selected to per
mit an 8-pin Ie socket to be
used fo r the 555. The board
was mounted on the back
of the switch/potentiome
te r by drilli ng two holes in
the board to clear the
switch lugs . Using #1 6 solid
wire to t he lugs was suffi
cient to hold t he board se
cu re ly to the potentiome
te rlswi tch comb ination .
Po int-to-point wi ring was
used fo r the components .

The relay used is of the
plastic-eased type. It was
mou nted to the box by re
moving its plastic cover and
drilling a hole in the top o f
it to pass a #6 mac hi ne
sc rew. The sc rew must be a
flat-head type. with the
he ad o n the inside of the
plastic cover. Use of a flat
he ad sc rew provides suffi-
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.67Cl R1 ; disc harge t ime =

.67(R2+ R3)Cl . where C is in
farads and R is in Ohms.

Because the relay which
pin 3 drives is an inductive
load. protective d iodes are
req uired to preve nt the in
duct ive kick at tu rn-o ff
from latching o r otherwise
damagi ng the output of the
timer.

Fig. 3. Windshield wiper hesitation control schematic.
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Fig. 2. Windshield wiper control with hesitation control unit
added.

Construction
Construct ion of the con

trol unit was made as sim
ple and inexpensive as pos
sible. A chassis box 2-3/4"
x 2-1/8" x 1-5/8" was used .
Prepu nc hed perfbo ard with
ho les spaced on a 0.1" x
0.1 " grid measu ring 1-3/8"
x 1-7/8" was used as the
mounting board for all
components except the re
lay and its two d iodes. The

As soon as the capacitor
disc harges to the lower trip
level of the 555. pin 3 again
goes high, co mplet ing the
cycle. This oscillation con
tinues as long as power is
app lied to the circuit.

For t hose who might
want to c hange t he above
times : charge time =

tarily connect the LO motor
lead to 12 volts to get it into
a run/park cycle and to vary
the time delay between re
peating cycles.

Hesita tion Control Unit
The hesitation control

unit is designed arou nd the
faithfu l 555 timer. I learned
how to use the timer from
references 1. 2, 3. and 4. I
know that there are a lot
more articles on 555 appli
cations, but these we re
enough.

Fig. 3 shows the schemat
ic of the circuit used with
the 555 timer in the astable,
o r oscillatory, mode. Two
d iodes in the timing circuit,
CR1 and CR2, are used to
selec t the charge and dis
charge times independent
of each other's time con
stant.

Assume that the t iming
capacitor, C1. is charging
towards 12 volts through
CR1 and R1 . The timer out·
put (pin 3) will be high, and
the length of time it is high
is a function of R1 and Cl .
With the values shown. it is
about 1/2 second. When Cl
charges to the threshold
trip level of the timer, both
pin 3 and pin 7 go low. Then
timing capacitor Cl will dis
charge to ground (pin 7)
through CR2. R2, and R3 .
The length of time the timer
is off is a function of the
val ues of C1, R2, and R3. R3
is a potentiometer which is
varied to control the
amount of " hesitat io n" of
the output. In the design
shown, it is approximate ly 2
to 15 seconds . R2 is used to
provide a minimum time
delay when R3 is at its zero
Ohms position.

eel position at turn-off time,
the wiper motor switch will
be in t he run position.
While in t hi s position, 12
volts will be connected
through the switch, through
the OFF position SW2 con
tacts of the wiper selector
switc h, and to the LO wi nd
ing of the motor. The motor
will continue to run until
the motor switch is auto
matically moved to the
pa rked position. At that
time, vo ltage is no longe r
appl ied to the motor, and
the wiper blades stop at
their nested position.

To put in a hesitation
control circuit, it is neces
sa ry to break and insert
suc h a cont rol at the point
shown in Fig. 1. (See the
asterisk .I

Fig. 2 shows the insertion
of the cont rol un it, which
essent ially is an SPOT
switch contact operated by
a re lay, at that point.

In the unenergized con
dition of the rel ay, as
shown, t he contacts loo k
like a st raight-through con
nection. and the wiper se
lector switch is in control as
a lready explained. (Keep
the wiper selector switch in
the O FF po si tion. l When we
momentarily (1 /2 second, or
so) switch the control unit
contacts to 12 volts manu
ally. the wiper motor will
run and move the wiper mo
tor switc h to the run posi
tion. The wiper blades will
make one complete cycle
and return to the nested po
sit ion. Powe r to complete
the cycle is from 12 volts.
through t he wiper motor
switch run position, the OFF
position of wiper selector
switch SW2. through the un
energized position of the
cont rol un it switch, and to
the wiper motor. The motor
stops when the wiper motor
switch goes to the parked
position.

All we have to do to
make a hesitati on cont rol
ler is to devise a periodic
short-te rm on-condition of
its output so as to momen-
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The insul at ion of the hot
wire (12 vol ts) must be re
moved over a 1/2". or so,
length. and the n -volt lead
from the control unit so l
dered to it. Tape a ll leads
and secure the cable in
some manner so that it will
not vibrate excessively. Cut
off the excess lengt h of the
potentiometer shaft and
put a nice knob on it. Now
you can enjoy driving in a
misty or slight ra infa ll in
stead of fidd ling with the
wipe r switch. The adj ust
able wipe r rate will keep
the windshield c lea r with
out needless use of you r
wipers. You also will have
the sa tisfact ion tha t as an
ama te u r yo u c an make
something "prac tica l" to
use or to give to you r non
technical friend s. •

Det erm ine the wire
length needed to go from
the control unit to the wiper
m otor and p a ss t he m
through the fire wa ll. Cut
the low-speed motor wire
and put solde rl ess qu ick
disconnec ts o n the two sep
a rated wires, as well as the
two mat ing wires in the
cable . The wire st ill con
nected to the motor goes to
the "moto r" lead of the
control unit. The othe r cut
w ir e is d e si gn a ted a s
"switch" and goes to tha t
label on the control unit.
The ground lead from the
control uni t is co nnec ted
(or better, soldered ) to a lug
placed under a grounded
sc rew on the motor.

the wires to prevent engine
fumes from getting into the
interior of the ca r.

Mo st ca rs have a connec
tor and plug a t the motor;
d isconnect them. If there is
no disconnect. the insul a
t ion of the leads will have
to be cut to make voltmeter
connec tions. With t he igni
tion switc h o n and the wip
er selector switc h off . deter
mine whic h of the four
leads has 12 volts on it. That
is the lead to the " run" con
nect ion of the wiper motor
switc h. It is a lways ho t (12
volts) when the ignition is
on and wi ll be used to pow
er the control un it.

Next. with the wiper se
lector switch in the low
speed position . determ ine
wh ich additiona l lead now
ha s 12 volts on it. This is the
lead which must be cut .

No w f ind a su it a b le
mount ing place fo r the con
trol unit on the instrument
pa nel. A 3/B"-dlameter hole
(o r one to ma tch the shaft
of the pot you used) is
drilled in the pane l and the
co ntrol unit sec ured by the
nut on the potentiometer ,

In addit ion . a h o le
through the fire wall must
be fo und to pass the fo ur
wires connecting the con
trol unit to the wiper motor .
In some ca rs, a spa re blank
rubbe r grommet may be
used by drilling a hole
through it for the ca ble . In
othe r cars. a la rge exist ing
grommet may be dril led to
pass the additional wires, If
a new ho le must be drill ed,
use a rubber grommet to
provide a tight fit a round

side of the fire wall a nd on
the drive r's side of the ca r.
To help loca te it, try this:
With the car eng ine off and
the ignitio n switc h in the
accessory or run position.
actuate the wipers. By feel
ing the ru nning wiper mo
tor, you can ve rify the fact
you fo und it from the vibra
t ion on yo ur hand ,

It is necessa ry to identify
two leads on the motor
(the re are usually four): the
low-voltage lead and th e
12-volt lead.

tion and ground to ensure
that there are no shorts .
Then co nnec t 12 volts and
ground to the prope r leads,
as welt as a vo ltme te r be
tween gro und and the "mo
tor" lead of the unit. Turn
on the switch. The volt
meters should indicate an
initial 12-vo lt read ing, as C1
begins to cha rge, but it
should last o nly a bo ut 1/2
seco nd. If the potentio me
te r is left in the jus t
swi tc hed-on posit ion , an
other 1/2- second pulse will
o ccur about 15 seco nds
la ter . Turn the potentiome
ter fu lly clockwise, a nd
pulses should occur every 2
seconds. Pulse pauses be
tween the pot limits will oc
cur at inte rmed ia te po si
tions, providing an ad just
ment range to sui t va rious
damp to wet driving cond i
tions.

Installation

The wiper motor usually
IS mou nted o n the engine

Brings you the
Breakthroughl

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. BOX 2160,
LYNNWOOD, WA 98036
CALL 2061775·7373

STOP RF
SPILLOVEI

dent clea rance between
the relay and the sc rew
head. When the cover is re
assembled wit h the re lay,
the w ho le thi ng is m oun ted
on the side of the chassis
box with an exte rna l nut

Four connections are re
quired between the control
unit and the automobil e: 12
volts, ground, m otor, and
switc h. A so lder lug secured
under a chass is box screw
was used for the grou nd
connec t ion. 1cou ld not f ind
a suitab le th ree-post ter
mina l board. so I ended up
using three phono jacks and
plugs; it is nice to be able to
d isconnect leads in case
main te na nce is eve r re
quired . The potent iomete r
nut is used to secure the
co ntro l unit to the instru
ment panel of the vehicle .

Testing

When the contro l unit is
completely wired, chec k it
with an ohmmeter between
the positive power connec
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You may be losingup to half the avai lable
output from your vertical gain antenna
because of RF spillover. The amazing
AEA lsopole with unique decoupling
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relati ve i
to an ideal half-wave dipole. or end-fed
non-decouplecl "gain" antennas.



KDK DISTRIBUTING CO.• INC.
617 SOUTH GAllATIN ROAD - MADISON, TN 31115

Phone (615) 865-1949

eKOK -gives you one of the hottest rectivers you can finCl . By using UHF
(not VHF) dual gate MOS-FETs with electronic auto tuning for the"RF
amplifier and the first mixer, you have a combination of ultra sensitivity
and maximum quietness.
.The audio output stage in the 2025A Mk II uses an integrated circuit

which has internal protection against over-voltage and shorted output
conditions. Plus it is a high audio output chip - just what you need in a
noisy mobile situation.
.The transmitter uses direct VCO varicap modulation for true FM. Your

transmitted audio sounds as it should; crisp, clear and natural.
eThe power output stage of the-2025A Mk II will not break down even

with an infinite VSWR load, and uses heavy duty solid state antenna
switching with a four stage low pass filter. All this gives you an exception
ally clean, spur free output.

eKOK has included an adjustable sub audible tone circuit which can also
be used for CTeSS or tone burst on transm it. Again, more features!
eSize is 27110" high - 1 118" wide - 9 1/2" deep .
eYou can switch from 25 wafts to 3 watts low power.
eAnd, of course, the DC cable is included along with the microphone

and mobile mounting bracket.

Write for brochur. - D.aler inquiries invited I
Warranty information available at your dealer

Company reserves the right to change specifications without notice.

Exclusive US Distributor - Dealers Welcomel

so i~5 WItts P r, futl MARS and CAP coverage from 143,000 Mhl
to 148.995 Mhz, plus built in memory retention for up to one year •• .
and much, much more makes this the radio of the year. If you have been
waiting to move up to a new model, or have wished for 8 radio with
"everything" . .. KOK has itl
.The ten channel memory is easily addressable and you have two banks

of five chan nels each . You can even use both banks It once for odd splits.
• Standard 600 hz shih up or down. Band scan or memory scan . Memory

scan is easy . There is also band scan with upper and lower limits you can
choose yourselfl
.Built in niceds for the memory retention which has drain in nano-amps,

not milli·amps. The internal battery will hold the memory for up to one
year! No other rad io oHers you this feature.
• Fast and easy dialing. Full solid state dial ing and you can choose from

the fro'lt panel either a fast or slow dial rate.
• No relays are used, only solid state switching. This eliminates a trouble

spot many radios encounter.
e KO K has also eliminated another trouble spot by completely hand

wiring each radio. No internal pl UOl to become Intermittent and no wire
wraps either, just good solid wiring.

ORDER NOW DIRECT
CAll TOll FREE

800-251-4141
Th is number for ORDERS ONLYI -- . r-l
Mail Order - COD - Bank Cards VIS4 I '

HOURS - 9:00·5:00 CST Monday· Saturday
Phone (6151865-7949

Telex 80·8327

ORDER DIRECT
OR AT YOUR DEALER!

Distributed by : IIKDI<!
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For More Information
Write To:

• Completelyportable Antenna, comes fully assembled (folds like
an unbrella and is not a kit).

The Luly ANTENNA
and POLARIZER

o The Polarizer is an electronic rotator, which
can change polarities with a flick of a
switch Ina moving parts). Eliminates weight,

twisting cables. freeze
ups, and down time.

LULY TELECOMMUNICATIONS CORP.
P.o. Box 2311 , San Bernardino, Californ ia 92406

(71 4) 888-7525
Dealer and OiStIilJutOi ~irieS We1COfne

NOW IN A KIT!
KlM's SKY EYE I SATE LLITE RECEIVE R
brings you a whole new world of
fantastic television entertainment . . . in
cable-qua li ty video and sound . It is a
two-part system, easy to install and use.
The compact Cont rol Console is all you
need inside your home. The modular
RCV R Unit mounts at or near the
antenna. The superb performance and
reliability of the SKY EYE I are proven
by the thousands already i.n use.

The SKY EVE I KIT comes in simple
easv.to.essemb!e sect ions . Al l microwave
circuit ry is factory wired and tested. The
assembly manual is clearly wri tten,
simple and precise. In just a short time
you can be enjoying the fabu lous
world of satellite programming.

The worlds most popular
Satell ite TV receiver . . . .

Introduces the

MODEL 12K
SYSTEM ...
A complete • • t.lllte
receiving .ystem that you
can ••••mbl. yourself •• a
week-end proJ.ct.

Why .pend .7,000 to
., 0 .000. Why pay .omeone
el.. to In..all It . Do It
yourself In a w..k-end and

-';~~y $2,400.00
UPS
SHIPPABLE ...

• All Mleeell eneous Ceble
and Conn.Clors N••ded

'Everyth lng You Need ~ _
'N o Sp.e ie l Tools N••d.d
. Co ....pl.t. Antenne W.ight Only 1 25 Pound s

-

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

-

' 12 ' Antenne
°AZIEL Mount
'24 Chenn. 1Rec eive r .
0120 0 lNA
oFeed Horn

KIT CONTAINS

exp. Date __Signature _

Print
Name _

Address _

City _

State Zip :-_

o Send Me More Informationl

KLM ELECTRONICS, INC.
P.O. Box 816. Morgan Hill , CA 95037
Satellite.~.."'!.. !!" _
Receivers · Kits. Svstems • Components

L 'Q ur 11 tn year of innovations in I
communications equiomenr" ----J

SKY EY E I Spee:i f icat ions: Sing le conversion!
image rejection circuits (easily handle strong
and weak signals without instability or
distortion) • Built-in DC block for teedhne
powered LNA 0 Full video tuning, 3.7 to
4.2 GHz Ircr all channels, hcrizontal and
vert ical) 0 Audio t un ing 5.5 10 7.5 M Hz
(gets t he subcarrier ente rtainment, 1O0!) 0
Separate regulated power supplies for LNA
and RCVR • Optional Polarity Control •
Control Console to RCVR cabling supplied.

Com plete SKY EYE I Receiver Kit: $695.00

Order toll free : 800-538-2140
(i n Calif ca ll 408 779-73631

IT
ORDER FORM

Sky Eye I Receiver Kit . . . . . • .$695.00
Total Enclosed $ -,-_ -...,.__
ICA residents add sales ta ll)

o Personal Check 0 Cashiers Check/MO

o Visa 0 Master Charge (Bank No. )
Acct. No. _
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SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

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

CALL US TODAY!

812·238·1456

"Nation's Largest Total Communications Distributor"
P.O. BOX 3300 • TERRE HAUTE, INDIANA 47803 -""
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TVRO Signal Source
- tuner-based test gear

•

Photo A. Modified oscilla tor with front and back shields mounted. Bypass capacitors are
mounted, and the brass ferru le passes the coa :o: through the shield and the waf! of the
oscitletor. Rf pickup loop can be seen.
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In o rder to do any experi
mental work at UHF or

microwave frequ encies for
amateur or TVRO projects,
cer tain min imum equip
ment immediately becomes
necessary . The f irst requ ire
ment for this work is to be
able to generate known sig
nals at these f requenc ies, to
modulate, and to detect
them. The use o f micro
wave eq uipment from flea
markets is not sat isfac tory
because of its l im ited avail
abi l ity and its cos t, and be
cause relat ively few units
cover the frequency range
of interest (500 M Hz to 4
C Hz)

Th e so lu t io n f o r the
equipment problem turns
out to be easy and inexpen
sive, with almost no debug
problems. It consists of a
modified UHF Tv-tuner os
cilla tor sectio n fo llowed by
an harmon ic generator . A
sensitive detector is neces
sa ry for the low-power lev-



-ecv
•

Fig. 1. Typica l schemat ic o f oscillator and m ixer sections of
UHFconverters. Power supply is either 12 volts or 120 volts
through a dropping resistor. The afe circuit can be used for
freq uency modulation or fine tuning, and the detector
diode is used to monitor relative power output.
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there is no o utput, increase
the supply to 15 o r 20 volts
max imum for a test. If the
detector diode is open , an rf
probe can be m ade with a
type 1N914 diode mounted
directly o n the terminals of
a SO-to-100-mic roampe re
meter. Ca refully probe the
o sc ill a t o r cavity fo r a
read ing. When oscillating
with the cove r removed , the
signa l shou ld blank a UHF
TV set a t 10 to 15 fee t
without an antenn a.

Aft e r t he c ir c u it is
oscil la tin g, remove the ser
ies-lim iting resisto r, a pply
12 volts, a nd check fo r a
reaso na b le a nd uniform
output across the whole
tuning range . Diode-mixer
current shou ld range from
about 30 m icro amperes at
the low-frequency end to
pe rhaps 10 mic roam peres
a t the high end of the t uning
ra nge . So me osci lla to rs
have o utput as high as 100
m icr o a mp er e s . T h e re

Use a series resisto r of shou ld be no dead spots,
2.7k to 3.3k to limit the cur- with good output at the
rent fo r an initial test of the high end .
o scillation with a 12-V sup- One oscillator with no
ply. Cur rent should be high-end output was found
about 3 to 4 rnA. The mixe r- to be biased incorrectly. It
diode connection should was discovered by at-mod
show some current with t he ulating the transi stor base
tun ing capac ito r f ull y through a sma ll ca pac itor
meshed . A few mlc roa m- and o bse rving the rect ified
peres indica te osci lla tio n. If waveform with an osci llo-
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at the phono-stv le con
necto r. Forward resistance
sho uld be about 100 Ohms
to gro und . A 200-m icro
arnpere-to-one-m illiampere
meter wi ll read the output
curre nt

Remove the cove r of the
tuner and by inspection
find the voltage input ter
m inal , the afc term ina l,
and, if accessible , the base
bias term inal. Some un its
ope rate as grounded base
osci llato rs, and t he base is
connected to a feed throug h
capacitor with t he b ias net
work outs ide the case.

Powe r may be- supplied
in two ways, either through
a 12k-to-15k, 2-Watt resistor
limit ing the current to
about 10 rnA. or di rectly
from low voltage. The case
is negative. A 12-V supply is
used , and a ll units tested
have osci lla ted , but t he b ias
may have to be ad jus ted for
un iform outpu t a nd good
modul ation.

Fig. 2. Modif ied and shielded converter as used for a signal
generator.The se units t ypi c all y

have the oscil la tor on the
high side of the range , 45
MHz above the cha nnel fre 
quencv. and cove r about
S20 to 930 MH z. Fig. 1
shows a typica l ci rcuit fo r
the osci lla to r and mixer
portions of the units . The
design is simp le, with mini
mum co mpo ne nts fo r un
wanted resonances, result
ing in stable un its. Some of
the o lder units were found
to have bimetal tem pera
t u re-co mpe ns at in g e le 
m en t s . Ot he rwise , the y
nearl y all have va rac to r
diodes fo r ate frequency
lock ing as shown in Fig, 1.
The types with an afc diode
provide easy FM capability
and are the ones to use. All
of the samples tested had
good output which was rel
atively un iform over the
band, dropp ing 3 d B at the
high end . The two-speed
vernie r-dial mechan ism s
obv ious ly hel p t uning .

The diode-mixe r c ircu it
coupled into the osc illator
is used to check osci llation
and output It does absorb
some power and may be cut
out if not needed. The first
section rf tuning closest to
the sha ft is disabled to
minimize co upling rf out of
the enclosu re. Veri fy that
the de tec tor diode is a ll
ri ght by c heck ing resistance
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el s involved, and th is is easi
ly found with a simple va ri
able a ttenua tor. The result
is a signal source covering

-525 MHz to 4.5 C Hz with
AM and FM modulat ion
and video modulat ion on
the low frequenc ies (525 to
1300 MHz), low level detec
tion down to one micro
vo lt, and afe or electronic
tuning potential.

The construction req uires
only hand tools . The fo ur
basic units a re mod ula r and
a re reaso na ble weekend
projects once the compo
nents have been obtained ,
So me genera l UHF tech
nique s are ou tlined below
which may be applied to
make sim ila r equipment
more eff icient

Power-output monitoring
on the fundamental fre
cuencv and a simple fre
quencv ca lib ra tion method
also a re desc ribed below,
giving acc uracy to about
1 % without us ing a counter,

Generator

The generator consists of
a modi fied oscillator sec
tion from a continuous-tun
ing type UHF TV conve rte r.
These are being sol d sur
plus or may be recovered
from an old TV set. One of
the better un its tested was
sa lvaged from a t o-vea r-otd
TV set
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Photo B. Coaxial coupling cable and mounting ferrule before assembly.

Fig. 4. Cross section of the cavity resonator used for the harmonic generator.
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Sound Carrier
Frequency

475.75 MHz
499.75
553.75
601"75
649.75
703.75
751.75
799.75
853.75

(889.75)

The parts are cut approxi
mately as shown in Fig. 3,
with the detail dimensions
to fit the tuner. The front
end is drilled for the tu ning
shaft and mount ing screws,
and the rear drilled for the
coax ferrule and coaxial by
pass capacitors.

l o ca te the rear-end piece
so that the coaxia l ferrule is
a ligned through both the
shield and cavity. The fer
rule is fi rst soldered into the
tuner. Then the rear shield
is posi t ioned as shown in
Photo A and soldered. The
coaxial cable is inserted so
that the end of the insula
tion is just flush with the
end of the fe rrule. The loop
is formed and solde red
abou t 1{8 inch by 5/8 inches
as shown . The fanned-out
braid is soldered to the out
side of the ferrule. This
keeps the 50-ohm imped
a nc e a nd e lim inates rf
le akage. Replace the tuner
covers before shielding .

In order to avoid any un
soldered slots leaki ng rf,
the sides of the shield are
solde red on the inside cor
ners (copper facing inward),
and the end pieces are
located inside the side
pieces (copper facing out
wa rd) fo r soldering on t he
inte rior surfaces, as shown
in Fig. 3. Each of the two
side pieces is clamped in a
right-angle holder for sol
der ing, An iron with a long
ti p is inva luable. The larger
the box, the easier the sol
dering will be. The 1/32-inch
PC material can be cut with

UHFTV
Channel

14,.
27
35
43
52
60
58
77

(83)

Table 1. UHF TV channels
and the frequencies of the
sound carriers associa ted
with them.

ever, fo r low-level higher
frequency work , adequate
shielding is really required .

The rf field from the oscil
la tor is st rong, and some of
the tuning openings cut in
the tuner act as slot anten
nas at harmonic frequen
cies, making low-level work
impossible. Consequent ly,
a diffe rent coax ial method
is used to pass through the
printed-circuit-box shie ld.

This rf coupling consists
of a ferrule made from
brass tubing with an inner
dia meter equa l to t he ou ter
di ameter of the coaxia l ca
ble insulator. as shown in
Photo B An 8-inch length of
RG-58 /U is trimmed as
shown, and t he end of the
tu bing is filed with a notc h
fo r easy so ldering. The fe r
rule and coax are mounted
as the back shield is assem
bled.

The shield is made from
p ri n te d -circ utt mate ria l
which , in the photographs,
is 1/32-inch double-sided
stock. However, a single
sided material can be used .

~L' SOLOE~ SH""S ' NSI DE

can be used fo r a connec
tion . If no fu rther shield ing
of the unit is used , a BNC
connector is mounted on
the rear wall of the osc il
la tor cav ity as shown in
Photo A. Carefully dril l a
ho le in the back plate to ac
commodate the threaded
fe rrule of the connector. as
shown. A pick-u p loop
about 1/8 inch by 5/8 in ches
is pos it ion ed pa ra llel to the
tun ing capacitor and so l
dered into the BNC connec
tor. This works well. How-
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Fig. 3. Shield box dimens ions. Actual sizes are determined
by the runer used.

scope. The mod ul at ing sine
wave was badly clipped , To
correct this, a variable resis
to r was substituted for R1
(Fi g. 1) and adj usted for a
good sine-wave ou tput a t
low modu lation level. A
fixed resistor was then sub
stituted fo r the variable .
li ne a rity im pro ve d , a nd
high-end output great ly im
proved .

Rf-ou tpu t coupling fo r
the genera tor is made with
a small loop in the oscilla
tor section. Two methods



Table 2. Quarter-wavelength
distances for coaxial cavity
center conductor calibra
rion. Refer to Fig. 4.

Harmonic Generator

A diode frequency multi
plier is used in the harmonic
generator to excite a wide
tuning-range coaxial reen
trant cavity resonator for
the frequencies above 900
MHz . For easy fabrication ,
the center coaxial assembly
is made of thin-wall brass
tubing, available in hobby

lowest possible signal
strength . The TV set fine
tuning is not changed dur
ing the calibration proce
dure. As seen from Table 1,
there are TV sound chan-
nels on or near each 50
MHz within about 1 % , ex
ce pt for channel 83 at the
end of the dial.

Mount the dial and cu r
so r temporarily as shown in
Photo C. The plastic dial is
marked on the reverse side
with a non-washable mark
ing pen fo r neat ness. For
each 50-MHz dial ca libra
tion point, set the TV to the
app ropriate channel and
t hen tune the osci llato r
down from the high side for
a weak interference pattern
(ba rs) on the sc reen. Then
fu rther carefu lly adjust the
generator tu ning until t he
sound is tuned in. The pic
ture pattern shou ld stil l be
see n, so you will know that
you are not tu ned to the im
age frequency -which is 90
MHz lower. Repeat the pro
cedure to check the calibra
tion . The calibration marks
should come out in a regu
larlv-spaced pattern. Rub
on numbers can be used for
the frequency settings on
the dial.

As a design a id for max
imum efficiency in this type
of construction, the follow
ing design rules were used .

1) For maximum Q, the
ratio of the inner conductor
o.d . to the o uter conductor
i.d. shou ld be about 3.6,
representing an impedance
of about 77 Ohms.

2) Slidi ng electrical con
tacts are hard to make and
ha rde r to kee p efficient.
There fo re , u se quarter
wave c hokes at joints
wherever possib le . In
chokes, min imize the spac
ing betwee n t he conductors
(i.e .. for low impendance).

3) The bea ring sleeve for

Photo D. Component parts of the harmonic generator prior
to assembly. Only one BNC connector and one end cap are
shown. The center conductor has been scribed for cal ibra
tion.
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stores. It comes in suc
cessive co nc e ntric sliding
fit diameters from 1/16" to
5/8" , with a wall thickness
of about 0 .015 " .

The outer tubing of the
cavity is a brass toilet-over
flow tube , 1-1 /8" o .d ..
ava ilab le in most hardware
stores . The ends of the cavi
ty are 1 " co p pe r-tu b ing
ca ps which have an l.d. of
1-1 /8" . The caps are cut
about 3/8 " lo ng with a
ha cksaw. A ho le is d rilled in
the center of one piece fo r
the center co nd uc to r of the
reso nator, as seen in Pho to
D. The d imens ions of the
cavity pa rts are shown in
Fig. 4.

Photo C. Dial assembly wirh cursor temporar if y mounted
for calibration.

Quarter
wavelength

7.5cm
5.D
3.75
3.D
2.5
2.14
1.875
1.67

Frequency

1000 MHz
1500
2000
2500
3000
3500
4000
4500

heavy scissors , whi ch
makes it easy to fabricate .
The usual one-ounce co p
per PC material is OK
because rf cannot pene
trate it at these frequencies .
When completed , the only
hole in the shield should be
the shaft opening, with the
so lde r seams co ntinuous.

The oscillator voltage
should be limited to 12
volts and should be reg
ulated with a good quality
IC-type regulator fo r sta
bility and low noi se , a l
though the c urre nt is o nly
about 10 m illiamperes .
"Most ly AM" modulat ion is
accomplished by ca paci
tivelv co up ling low-level
audio or video, limited to
about 0 .1 to 0.3 volts, into
the base of the transistor
(Fig. 1). FM modulation is
cepacitivelv coupled to the
va rac tor diode, as are the
afc or fine-tuning voltages,
if desired .

Dial and Ca libratio n

A dia l blank cut from
clear plastic made a disc 4
inches in diameter . Two c ir
cles were scribed o n the
disk with radii of 1·1 /2
inches and 1-3/4 inches to
fac ilitate ma rking . A
c learance hole was made
through the disc , and then it
was cemented to the hub of
a cut-down tuning knob
whic h fits the coarse-tuning
shaft. See Photo C. The
gea ring ratio spreads the
tu ning over about 340 de
grees, whic h gives a read
able dial for the frequency
range.

A TV set with detent
channel tuning was used for
calibration . This will give
reaso na ble accuracy if the
input is kept low enough so
that the TV set afc doesn't
pull the frequen cy very
much to track the oscil 
lator. Remove the TV
antenna to keep the input
low. A very low-level af
signal at 500 to 1(X)() Hertz
is used to FM-modulate the
generator (Fig. 1). The TV
set is tuned to a local UHF
station and the audio tuned
in with the fine tuning at the



Photo E. Detector assembly. Arrows po int to hot carrier d iode and to the battery.

the ad just ab le cente r coax
member is at least o ne
qu arter-waveleng th long at
the lowest freq ue ncy used .

4) Allow about two d iam
eters of the center-co ax
member clearance to the
end cap at the exte nded
(low-frequency) position of
the inner conduc tor. This
reduces end effects which
would affect the li nea ri ty of
the tuning sca le.

S) The rf feed-coupl ing
loo p is close to the shor t-

circuited end of t he cavity,
and the ground end is re
turned to the BNC connec
tor to reduce losses. The
loop is ac tuall y the har
mo nic -generating d iode .
The loop size sho uld be
sma ll co mpa red to t he
waveleng th to m in imize
frequency pull ing.

6) If possible. have the in
terio r of the comple ted
coaxial as sembly s ilve r
p lated . A th ickness o f
0.0001 " is adequa te! and

wil l not affect the slid ing
fit .

7) The outpu t is tapped to
the center co nduc tor rather
than loop coupled. This
gives greate r output (Photo
D).

8) The coppe r and bra ss
pa rts shou ld fit well before
solderi ng, and good low
loss soldering helps.

9) Seve ral d iode types
were tried to get the best
harmonic o utput without
id li ng circu its. The best out-

put came from selec ting
diodes of the 1N914 type .
Id li ng c ircu it s we re no t
used , to simplify tra cking
when cha nging frequency.

The parts of the cavi ty
were cut to size and as
se mbled loosely to posi
tion , and file notches were
made to locate the assem
bly posit ions while solder
ing. Pre-t in the mating sur
faces to help the solde r
flow. The threaded cable
bu shings for the BNC con
nector are fir st inse rted
from the inside of the cavity
wall, as see n in Photo D.
The ou tput connection wire
is insulated with a piece of
coax cente r insulato r cut to
len gth and inserted before
final assembly.

The brass tubi ng is not
ha rd enough to make con
ta ct fingers, but a contact
improvemen t can be made
to more sha rp ly define the
tuning. In o rder to do th is,
slightly compress each end
of the coax support bushing
by rotating against a flat or
in the jaws of long-no se
pliers. This co ld-working
te nds to make a tight fit on
the sliding ce nter coax con
ductor. Wear life is limited ,
but it gives some improve
ment in output.

Detector

Several types of d iodes
were compared for best
se n s it iv it y , in cl uding
1N914, microwave 1N21 ,
and TV-m ixer d iodes The

•

Pho to F. Harmonic generator assembfed.
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Pho to G. Atrencatcr assembled.



Fig. 5. The detector circuit used to set the freq uenc y o f the
harmonic generator.

c

- NOT TO SCAL£ -

GIIAOUATIONS
• 0

Conclusion
An inexpensive low-pow

er generator has been de
sc ribed for the UHFand low
microwaves. This generator
has ca pab ility for beginning
the TV and FM signal re
q uirement at these frequen
cies. The co mpo nent parts
are modular, easy to o per
ate, a nd may be used in
other applications or with
other pieces of equipment.
The harmon ic generator
can operate as a wave
meter, and the attenuatcr
will work at lower frequen
c ies. The shie lding is etfec
tive in limiting stray signal
radiation. Some design pa
rameters have been given,
wh ich may be appl ied to
o the r similar equ ipment for
these frequencies.•

ends of the attenuator. as
shown in Fig . 6. A relative
attenuation sca le is marked
o n the inner barre l. with the
zero at about o ne diameter.
The major marks for 3o-dB
interva ls are separated by
0.438" (1.11 ern), and the
lo-dB marks by 3.7 mm. The
sca le was sc ri bed o n the
brass and the marks inked
In .

The hinges can be omit
ted if the attenuator ends
can be kept fl at.

Reterence.
1. Reference Dsts For Radio En·
gineers, -41" edit ion, In Corp.,
New York, 1956.
2. Microwave Mixers , MIT Radia
t ion laboratory Series, Vol. 16.,
McGraw·H ill, 1948.

n O. 'I2.
" H AL eu,.. 121

"'"00 eee-e e
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1J'I. LONG • V2 "\.DNG

Fig. 6. Attenuator assembly shown in cross section.
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diameter' under th is co nd i
tion, provided the coupling
loops stay in th e same
plane and no harmonics are
transmitted. The closed her
monic for this size pipe is
about 17 C Hz.

Because of the end ef
fects, the closest co upling
sho uld be abou t o ne diam
ete r, wh ich se ts the o-dB
po int at about 30 dB below
the input .

The ratio of tubing diam
eters should be 2.31 t imes
for 5O-Ohm impedance and
3.49 times fo r 75 O hms. Us
ing tubing with an i.d. of
0 .466", the SQ-Ohm center
conducto r should be 0.188",
and, fo r 75 Ohms, 0 .124".

The tubing pa rts are cut
to the dimensions shown in
Fig, 6. Cutting is easy if a
ring is filed around the tub
ing and the section sna pped
off. Sma ll model maker's
fil es are excellent for thi s.
The metal film load resis
to rs ha ve o ne lead cut off,
and the end is sc raped so
that it can be tinned and
then so lde red to t he center
co nd uctor. The larger tub
ing is then soldered to the
BNC fitting fl ange, and the
ground end of t he resi stor
soldered .

The "hot" end of the
slid ing tubing is expanded
slight ly to provide so me
fri ction-fit to the inner
dia meter of the barrel. as
was done with the coaxial
cavity parts. Small brass
hinges are used to make a
la rge hinge , preventing
relative rotat ion of the two

spe a ke r. The scope re
sponse needs only to be
sensi tive to the aud io fre
quency used, bu t it shou ld
be high impedan ce . In this
way, 5 to 10 mill ivo lts of
modulated signa l is easily
read at the 41h or 51h ha r
mo nic , whereas it is e x
tremely diff icu lt to detect
a n un mod u la ted signa l
abo ve the secon d har
monic.

In use , t he ha rmon ic
gene rato r is ad justed for
the o ut put frequency de
sired with AM, and the n t he
desired modulation is used.

Attenuator

The atten ua tor is a wave
guide-beyo nd-cutoff tvpe. '
A coupli ng loo p lying on a
d iam eter of a ci rcu la r
wave guide propagate s a
wave which the guide can
not support and, the refore,
it is atte nuated. A si milar
coup ling loo p at so me dis
tance down the waveguide
p icks up the energy. If the
wavegu ide d ia me te r is
sma ll com pa red to t he
wavelength, the rel at ive at
te nuat ion is pro po rtio na l to
the se pa rat io n of the loops.
It is re lative because of the
d ifficu lty in setting a "ze ro"
in the vicinity of the loops.
The loo ps must lie in t he
same plane and, to avo id
refl ect ions, must be ter
minat ed in the lin e 
characte ristic impedance .

Fo r a circu lar wavegu ide,
the cutoff wavelength of
the lowest mode propa
gated is 1.71 t imes the d i
ameter. For 4.2 C Hz, th is
wou ld be a diameter of 12.2
ern (4.8"). The refore, an at
tenua tor with a diameter of
about one centime ter satis
fies this condi tion. The at
te nua tion is 31.9 d B per

best se ns it iv ity was o b
ta ined from ho t ca rr ier
diodes with a small amount
of forwa rd dc b ias. These
diodes developed as much
as ten times the rect ified af
signal o f the othe r types.
Both Mo toro la HEP R0700
a nd He w le tt Pac ka rd
5082·2835 types worked
eq ua lly well. Si nce then ,
Radi o Sh ac k ha s t he
5082-2835 type as their pa rt
num ber 27&-1124. A for
ward bias o f about 0.25
volts works best, and the
maximum forward voltage
is 0,340 vo lts. The output
wi thout bias is very poor.
Note also that these d iodes
are ve ry sensit ive to dam
age by e lect rostat ic dis
charge.

The circu it is show n in
Fi g. 5, A sma ll mercury
watch battery is used in a
vol tage divider to develo p
the bias. The current drain
is low, and the battery is not
switched . The d iode must
ha ve a de retu rn connec
tion through the input cir
cuit.

The detec tor assembly
was bui lt into a sma ll
mount with BNC connec
tors sa lvaged from a scope
probe - see Photo E. The
battery was mounted wi th
in a clearance ho le drill ed
in the PC board, and bridg
ing wires were soldered on
eithe r side o f the PC board
about 90° apart to make
contac t and to retain the
battery. This can be seen in
the photo .

The o utput level of t he
detector depends on the
mod ulat ion used . With
amplitude modu lation o n
the generator, the rectified
signa l can be seen on an
oscilloscope o r detected
with an aud io amp li fie r and

i1
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Satellite Television Glossary
- part II

Editor's Note: Reprinted with permission of Reed Publications. This glossary is part altha 86-page Satellite Tele"fision HandbOOk, available
lor S7.95 (add $2.00 lor t st class) from Global TV, PO Box 21!J.H, Maitland Fl32751. Part I 01 this glossary appeared In the December, 1981,
Issue 01 73 Magazine.

•

Margin . A 3-d B inc rease over the FM threshold . in a
TVRO system. of the C/N which w ill provide an out
put signal completely free of impulse noise (spark
lies). The FCC set this figu re when CATV Earth sta
tions were more st rict ly regula ted .

MATV (Maste r Antenna Television). High-qua lity
U HF and VHF antennas centrally located can pro
v ide TV programs for an entire apa rtment complex.
condominium, or town house deve lopme nt. These
signa l distribut ion systems d iffer from CATV install a
tions chief ly in size and degree of profit .

MDS (Multipo int Distribut ion System). This works
like a cable system wit hou t the cable; a cent ra l mi
c rowave transmitter at 2 CHz is used to distribute
o ne or two channels of pay TV to subsc ribers who
have roof-moun ted di shes and downconverters. The
power of the transmitter is so great that the entire re
ceive r is much less expensive than a TVRO . The MOS
systems a re regiona l, mostly in the southwest USA.

MHz (Megahertz). The standard abbreviation for mil
lions of cycles per second. Henri Hertz was a famous
scientist who pionee red wireless communications.

Microprocessor. A stored-prog ram computer o n a
chip which can replace ord ina ry circuit par ts and add
fu nctions to some manu fac ture rs' rece ivers.

Microstrip . An improvement of an earlier m icrowave
assembly tec hnique ca ll ed st ripline. Double-sided
microwa ve PC bo ards ha ve e tc hed upon them trans
mission lines and inductors. Capacitors and active
devices may be soldered on as well.

Mixer. That part of a downconverter which jo ins to
gether an input signa l with t ha t of an LO (loca l osci l
la tor) to create an output signal whic h has a frequen
cy that is the numerical difference between the two
input freque ncies. The prog ram materia l in the FM
carrier is not affec ted by the mixing process to a
lower frequency.
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MPAA (Mo tio n Pictu re Association of America). A
Ho ll ywood trade o rganization which represents the
film industry, assigning movie ratings and controlling
movie distribution to some extent.
MTBF {Mean Time Between Failures}. This is the
average elapsed time before samples of a manufac
turer's product fail. It is a measure of the reliability of
the pa rt.

MTTR (Mean Time To Repair). This is the average
down time for a broken part. It measures the ease of
repair and is used when considering the possible con
sequences of the pa rt fa iling

Multistage LNA. Three or more trans istor amplifier
stages are placed end to end (cascaded) so that the
gain contribution of each one will add up to approxi
mate ly 50 d B. In most LNAs the fi rst stage, closest to
the antenna feed probe, has the best noise character
istics to minimize the noise propagated along
through the remaining stages .

N Connectors. Coaxia l cable fitt ings which inte rface
cables between the LNA and satellite TV rece ive r.
They carry 4-GHz signals at 50 Ohms impedance with
low loss .

NAB (National Association of Broadcasters). A
trade organizat ion of network affiliate VHF/UHF
broadcasters.

NF (No ise Factor). This measures the the rmal noise
contrib ut ion of LNAs and rece iver fro nt ends . LNAs
typica lly measu re 1.5 dB (1200 K) and receivers aver
age 11-15 dB.
NTSC (Natio nal Television System Co mmitt ee). The
method of fo rming a color TV signa l that is used in
the western hemisphere with few exceptions . NTSC is
also the Japanese standard , It has 525 Jines per frame
and 60 fie lds per second.

Octave. A measu re of freq uencies which differ by a
factor of two in wavelength.



O rtho mode Coup ler. A sec tion of wavegu ide suc h
tha t two lNAs ca n be a tt ac hed a t right a ngles and
simultaneously receive both ho rizontal linear a nd
vertical linear pola rized satelli te TV programs.

Orthogona l Mode Coupler (or Transducer). See
Orthomode Coupler, abo ve.

Pop. Peak-to-Peak measurement of a waveform's
amplitude as opposed to rrns (root mean sq ua re),
which is otherwise implied .

Packaging. This is the boxi ng of va rious ci rcui t parts
in a module. TypicallCs are packaged in DIPs (Dual
lnl ine Package) with two rows o f pins to fi t socke ts
on the PC board.

PA L(Phase Alternalio n Syslem). A Eu ropean color TV
system fea turi ng 625 lines per fram e and 50 fie lds per
seco nd . Ge ne ra lly thi s method gives highe r reso lu
tion TV pictures t han the Ame rica n NTSC (525-li ne)
co lor system. No PA L is broadcast from America n or
Ca nad ia n sate llites but it may be fo und o n
INT ElSATs.

Parabolic Dish. This antenna shape is commonly
used to focus a ll the microwave energy collected o n
the dish su rface into a si ngle point in fro nt of the dish
called the foca l po int. It can be bui lt from metal
sheets, fibe rglass, mesh , or wood covered with a me
ta l reflec ting surface whic h is accu ra te , with respect
to a perfect pa rabola, to withi n 0.1 inch.
Passive Elements. Electrical compo nents whic h do
not include transistors and cannot ampl ify the signa l.
Examples are capacito rs, resistors, diodes, ind uctors,
most mixers. and tra nsmission lines.

Path l oss. The loss incu rred in a satellite TV signal
from the transm itter to the receiver, while in space.
Pat h loss can be measu red o n e ithe r the up link o r
down li nk path.

Parametric Amplifie r. A complex form of LNA whic h
depends upon a high-frequen cy source (C unn-ef fect
pump) ra ther than a dc source to ampl ify t he weak in
put signa l. It works like a MASER. The input signa l
mod ula tes an electro n beam a nd the pump ampl ifies
it while it travels to the output couple r. These can be
crvo-cooled to yield ultra low no ise tempera tu res
down to 20° K. Paramet ric LNAs are m uch more ex
pensive t han GaAsFE T LNAs.

PC (Printed Circuit). An eas ily-made die lectri c board
o n which nearly all the co nd uctors and intercon nec
tions are la id out on the surface in thi n coppe r st rips
and the assembly of the finished products is reduced
to so ldering on the pa rts . The wiring step is great ly
reduced .

Pha se. A rela t ive posit ion of an osc il la t ing signa l in
full c ircle coord inates . 0 degree s is jus t sta rting, 90
degrees is one-qua rter of the way th rou gh. 360 de
grees is back to the start ing poin t. Two signa ls a re in
phase if the phase d iffe ren ce is zero and the peaks
and valleys matc h.

Phased Array , A techniq ue of improving the gain of
an ante nna system by combining t he outputs of sev
e ral simila r VHF/U HF/FM antennas in a n array taking
care that the output signa ls from eac h o ne are exact
ly in phase with o ne another .

PLl (Phase- Locked Loop). O ne fo rm of FM dernod ula-

tor whic h e mploys a feed back loop to lock a lo cal
oscilla to r to the same frequency and ph ase as the in
put signa l. The e rro r co rrec tio ns applied back to the
LO are equal to the o rigina l prog ram signal that
modu lated the carrie r and a re passed t hrough the c ir
cu it as the output.

Polar Mount. An antenna mo unting and a iming sys
tem in which one pivot is positioned o ne t ime o nly
and the o the r p ivot (hour axis) is po sitioned to sweep
the satellite arc. Some fine ad justments ma y be re
qu ired on the first pivot (d eclina tio n axis) but thi s
mount is muc h eas ier to aim than the azimuth-e leva
tion mount.

Polarization. In orde r to increase the capaci ty of TV
sa te llites. tra nsponder frequencies overla p bu t alter
na te between ve rtica l linea r and horizonta l linear
pola rizatio n. The dish feed and sa tellite fe ed po lari
za tions m ust match or the signa l will be lost. Feed s
o n di shes rotate 90 degrees in many designs o r an or
thomode couple r all ows two LNAs to ge t both polar i
zations simultaneous ly. INTElSAT uses right-hand
circula r or left-hand circu la r pola rizatio n. Use a hy
br id mode feed to receive them.

Port. A physica l signal interface . This can be a
wa veguide flange or co nnector.

Potted. A form of electronics packaging in which the
pa rt is immobilized in plastic.

Power Amplifier. An act ive dev ice which fea tures a
high-leve l signa l o utput as o pposed to an ultra low
noise figure . For comparison see Preamp lifier below.

Power Divider. A passive device sim il a r to a signal
d istribut ion splitte r but used a t 4 GHz to split an
LNA's signal for up to 12 sepa ra te c hanne ls (e ithe r a ll
vert ica l or hori zontal). A full-channel CATV o r MATV
system would requ ire two l NAs and two power d ivid
e rs to d ri ve 24 sepa rate receivers.

Preamplifier. A class of ac tive devices in whic h LNAs
are incl uded and that fe ature low no ise performance
as o pposed to high-level signa l output. They am plify
(st re ngthen) the signal be fore it reaches the re la tive ly
noisy receiver front e nd .

Pre-emphasis. A se lective am plifi cation of the high
frequency end of a sa tellite TV cha nnel pr ior to up-
link transmission to overcome po ten tial no ise pro b
lems. Eac h satellite TV receiver reverses the transfor
mation in its de-emphasi s ci rcuits .
Prime Focus Antenna. A parabol ic dish a ntenna in
whic h the LNA is lo cated out in front of the dish at its
foca l point. This type of feed design is genera lly the
least expens ive.

Private Terminal. A TVR O which is not associa ted
with CATV but is fo r the benefit of a pr ivate in
dividual viewer.

Probe. The dr iven e lement in a microwave dis h an
tenna system. It is lo cated in the feed and converts rf
energy in the wa veguide to a signa l o n a transmission
line to the LNA.

Program Control Tones. Telephone-style audio tones
precedi ng a nd fo ll owing man y satellite TV prog rams
wh ich contro l automatic prog ram selection equip-
ment used by CATV.

PWM (Pulse Width Modulation). A method used in
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USSR TV sa tellites to encode the audio signal be
tw een the video lines of the composite TV picture

Quieting Curve. A graph of t he signa l-to-noise rat io
(SIN) ve rsus the carrier-to-no ise rat io «( IN ) for a par
ticul ar sa te l l it e TV receiver. Genera lly for C/N above
8 dB, SIN = ( IN + 38. The po int on the curve below 8
d B ( IN where SIN ra pid ly falls off is the FM threshold

Regi stered TVRO. The FCC accepts registered Earth
sta tions so tha t it can be protec ted from poss ible ter
rest rial interference, Frequency coordinat ion m ust
be perfo rmed as part of the regist rat ion procedure .

Regulat ed Power Supply. A de power supply which is
designed to prevent minor fluctuations in line volt
age f rom propagat ing in to the de output.

Resolution . A measure of de ta il reprod uc t io n in a TV
pic ture which improves with inc reasing SIN , It is also
a funct ion of the number of scanning li nes in a frame.
The European color system (PAL, SECAM) has 625
lines and bette r resol utio n than the American ( TSC)
525-l ine syste m.

RFI (Rad io Frequency Interference). Any e lect rica l
spurious signa ls in the i-f range causing stat ic and
noi se in a rece ive r. RFI can also be caused by im
properly shielded components within a receiver.

RMS (Roo I Mean Square ). A me thod of measu ring the
ave rage powe r o r voltage in a sine-wave signa l. See
p-p for comparison.

Rotor Systems. A method of ro ta ting an lNA feed 90
degree s to switch between vertical and horizontal
polari zations. Many times a n antenna rotor can be
used wit h remote cont ro l from indoors.

SIN (Signal-to-Noise Ratio). A TVRO meas ure of pic
ture q uality exp ressed in dB. Broadcas t stud ios try to
put out signals above 50 dB SIN, CATV supplies 45-50
dB SIN, and typica l VTRs have an SIN of 45 dB
Wa tcha ble pictu res go down as fa r as 40 dB SIN. One
or two d B a bove the CIN FM thresho ld of a sa te llite
TV receiver will put a TVRO into the 45-dB SIN ra nge
fo r fine pic tu res.

SATCOM F1. Ame rican TV satellite operated by RCA
to su pp ly most of cable TV programming on 24 tran
spo nders (12 a re ve rtic al and the other 12 a re hori
zo nta ll y pol a ri zed) Also re fe rred to as just F1, it is
loca ted at 135 degrees west longitude .

SATCOM F2. American TV satellite operated by RCA
to supp ly assorted video and data programming to
Alaska a nd othe r points in the USA. li ke its siste r, F1,
it has 24 tra nsponde rs, It is loca ted at 119 deg rees
west longitude and can be also re ferred to as just F2 .

Saturated Transponder. A satellite TV transponder
which is operating at full po....-er . They do not have
age ci rcuits, so the output transponder power is
proport iona l to the received signal from the Earth.
So metimes the up li nk signa l is backed off so tha t the
transponder will ha ve a lo nger useful life . In tha t
case, EIRP levels on the Ea rt h wi ll also be proportion
al ly lower.

Schottky Diodes. High-freq uency sol id-state recti
fiers used to bu ild microwave mixers,

SCPC (Single Cha nne l Per Ca rrie r). One st rea m of
data o r progra mming on a satellite communications
ca rrie r as opposed to multiplexi ng many vorce or
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data subchannels within a given carrier frequency
Mostly u-ed for voice (telephone), many separate
ca rriers having different frequencies ca n fit into a
36-MHL-wide satellite tra nsponder,

Scrambling. Tec hniques to encipher a TV signal to
prevent unauthorized rece ptio n without a descram
bier device. Typically this is done by coding the sync
information of the video signal. None of satell ite TV
fo r CATV use is scrambled

SECAM (Sequentia l wit h Memory). A Fre nch color
TV system with 625 lines per frame and 50 fields per
second It is also used in the USSR

Sensitivity. This performance parameter measures
the input signal required to produce an adeq ua te pic
ture from a sate llite TV rece ive r.

Shielding. The des ign process in whic h elec tronic
components are protected by sheet metal or other
conductors from spurious signals Coaxial cables are
shielded by the outer conducto r, which is grounded,

Shrouding. Protective walls or screens a round a d ish
an te nna which stops side interference It is not need
ed at most Earth-station sites .

Stdefobes. Areas from which noise can leak into a
dish antenna from the side. Sidelobe performance is
the ability of a given dish to reject these in favor of
the satelli te signa l.

Signa l Co mbiner. This is the reve rse of a signa l split
ter, It allows severa l TV signals on different channels
to be merged onto a single broadband transmission
line . Many times this device can be substituted fo r by
a signa l sp litter connected in the reverse direct io n,

Signal Distribution System. A network of signa l ampli
fiers. sp litters, and cables bringing sa tell ite and off
the-air TV to a number of separate TV sets . Usually
all the parts are 75-0hm devices With baluns to con
vert to a TV set's 3OQ-Ohm antenna termina ls.

Signal Splitter. This is a passive device w hi ch e na bles
two or more TV sets to div ide a TV signa l between
them with proper ba lancing and isolation . I t can be
supplied in either 75- or 3OO--Ohm impedances.

Signal Trap. A passive device whic h filte rs out a se
lec ted c han nel, This ca n be used to cont rol the distr i
bu tio n of a prem ium (pay-TV) cha nne l or to remove a
source of interference,

Single Conversion. This technique uses just a single
local oscillator and mixer to convert a satellite TV
signa l from 3.7-4.2 GHz down to the fina l i-f (usua lly
70 Hz). l ower pa rts cou nt and ease of assem bly a re
impo rta nt advan tages over dou ble conversion but
ca re must be ta ken to prevent noise on the image fre
quency from leaking into the output.

Sky Noise , Background microwave radiation coming
from deep space which can be a noise source fo r d ish
antennas. Sky noise prov ides a lower boundary for
the possible noise temperatu re of any dish a nten na
and is approximately 16--20° K.

SMA Connectors. Miniature fittings to conduct sig
nals between parts of a downconverter using small
circu la r waveguide.

Snow. Dot-type TV interference associated with
weak signals in UHFjVHF TV pictu res . See also
Sparklies.
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SN R. See SIN.
Solar Interference (Outage). Twice each year, the
sun's path will position it behind the TV satellites in a
direct li ne of sigh t with TV ROs, Care must be taken
to prevent concentrated heat f rom cooki ng the deli
cere lNA at this time if a prime focus antenna is used
in a TVRO ,

Space Attenuation. The loss in a TV satellite signal
due to the fact that the beam spreads out after leav
ing the antenna. This is a major factor in path loss.

Spark lies. Weak signal no ise wh ich appears as a dot
or streak interference in a satellite TV picture. loss of
lock in an FM video demodulator causes this, and in
extreme cases tear ing o r lo ss of the picture will
result .

Spherical Antenna. This is an alternate form of dish
antenna, easy for the layman to construct and having
a ci rcu la r cross-section instead of a parabolic one.
Another feature is the ability to employ multiple
feed ho rns in front of the d ish to receive signa ls f rom
up to 10 TV sate l l ites at once with in a 40 degree orbi
tal arc . Its design was invented by Oliver Swan .

Spot Beam. An antenna downl ink pattern which pro
vides a continent-sized footprint for an INTElSAT
satellite. Generally the term describes any narrow
satellite beam confined to a specific relatively small
area .

SPTS (Satelli te Private Terminal Seminar). An indus
try educational and trade show conducted three
t im es a yea r in va rious locat ions by Robert " Coop"
Cooper.

Stability . The ability of a tuning circuit to avoid drift
that most often is caused by ambient (surrounding)
temperatu re changes. lack of stabil ity is the main
reason that ate circuits are used in satellite TV re
ceivers . Crystal contro l prov ides the best stability .
The term is also used to describe the abil ity of an am
plifier to resist feedback of the output signal around
to the input side. Home-built lNAs may become un
stab le and begin oscillati ng if leakage is not
prevented .

Sweep Generator. A test-equipment device which
creates a signal evenly over a range of frequencies .
They are used to align frequency-sensitive compo
nents such as filters.

Sync Pulse. Sync is an abbreviation for synchroniza
t ion. Hori zontal and vertical osc illators lock on these
spikes in a TV set. It is part of the video picture infor
mation in the composite TV signal.

Tearing. A form of weak signal interference w hich
causes ragged streaks on the TV picture in vertica l
lines joining l ight to d ark t ransitions. If this occurs in
a sate l l ite TV pic ture it is a good ind ication that the
receiver is operating well below FM t hresho ld .

Termination. A connector or passive device at the
end of a signa l transmission l ine, Thi s is like an end
cap to maintain the impedance of the line.

Ier restrlal Microwave. Communications links on the
ground using microwaves. O ne of the allowed
ground frequenc ies is the same as the band allocated
to TV satellites, and frequency coordination is need
ed by commerc ial TVRO s to resolve conf licts,

Test Equipment. Auxil ia ry electronic SIgnal generat
ing and measur ing devices used to tune and trouble
shoot electronics equipment, including lNAs and
satel lite TV receivers. Some of these are: sweep gen
erators, signa l generato rs and markers, frequency
counters, volt-ohmmeters. and osc illoscopes.

Test Pattern. This color bar pattern helps satellite TV
techn icians properly maintain up li nk and downlink
equipment. It seldom appears on VHF/UHF TV, but
on TV satell ites it occurs when a transponder is
unused .

Threshold Extension. A ci rcuit technique, sometimes
located in the loop filter of a phase-locked loop de
modu lato r, which improves the low signal perform
ance of a receiver by lowering the FM threshold by 3
dB ClN.

Tilt Attenuator. A form of signal attentuator wh ich
compensates for the fact that high frequency sig
nals lose more strength than low frequencies over a
given run of transmission line. O ne of these is in
serted in to a signa l dist ri bution syste m just before a
trunk-line amplifier.

Translator . A TV repeater which operates on
UHF channels 70 to 83 (806-890 M Hz). It retransm its
ordinary broadcast TV to areas which cannot get
direct reception .

Transients. Fluctuations in power supp ly vol tages
which can cause noise in a receiver and sometimes, if
powerful enough, can damage delicate transistors in
the lNA or receiver.

Transponder. Satellite ha rdware which imp lements a
c hannel. It consists of a receiver 36 M Hz wide in the
6-GHz uplink band and a broadcast t ransmitter 36
M Hz w ide on the 5-CHz downlink band, TV sate llites
have 12 or 24 transponders .

Turnkey. An equipment supplier w ho installs
everything fo r the end user w ho only has to " open it
with his key." Thi s is the most expensive but most
professional installation method.

TVRO (Television Receive-On ly). Acronym for a
satellite TV receiver (Earth sta t ion) consisting of dish
antenna, lNA, and one or more receivers.

Tweaking. Tuning by hand to optim ize performance
of a circuit after assembly. A lso called al ignment.

Twinlead. A 3OD-Ohm transmission line to ca rry TV
signa ls to the set . It is m ade in the shape of a f la t r ib
bon, having lower losses than coax ia l cable (coax)
but being less resistant to rf interference.

TWT (Travel ing Wave Tube). A high-power m icro
wave amplif ier on board TV satelli tes . Each tran
sponder has one.

UHF (Ultra High Frequency). TV channels 14 through
83 (470-890 MH z), w hich are 6 MH z wide.

Ultra Low Noise LNA. See Parametric Amplifiers.

Uplink. The Earth station w hich transm its TV pro
grams to the satel lite for relay back to the ground . It
is also the name for the communications path f rom
the Earth to the sate ll ite.

Vco (Vo l t age-Contro ll ed Osci llator). A signal 
generating component which provides an input to
the downconverter and demodulator port ions of a
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satellite TV receiver . The oscillator's frequency IS

determ ined by an applied vo ltage.

VC R (V ideo Cassette Recorder). See VTR.

VHF (Very High Frequency). TV channels 2 through
13 in the following bands: channels 2-4 occupy
54 through 72 MHz, channe ls 5-6 occupy 76 through
88 MHz, and channels 7-13 occupy 174 through
216 MHz .

Video Mo nito r. A high-quality television screen la ck
ing a tuning ci rcuit which accepts video baseband in
puts directly from a TV ca me ra, VTR, or satel lite TV
receiver with no modulator required . They are not
mass-produced and are iron ically more expensive
than TV sets of the sa me size.

Vswr (Voltage Sta ndi ng Wave Rati o). A measure of
the efficiency of a signal interface. especially the im
pedance match of the antenna to the lNA.

VTa (voltage-Tuned Oscillator). Also cafJed a
Veo (see above).

VTR (Video Tape Re corder). A useful adjunct to a
sa te llite TV syste m.

ITU (In terna tio na l Tele communica ti ons Union).
Deals with time ly issues such as frequency band
allocations worldwide .

Wa veguide. A microwa ve co nduc tor sha ped in the
fo rm of a recta ngula r tube to prevent signal loss. Size
WR229 is used fo r 3.7-4.2-GHz sa te llite TV signals. It
ca n be pressurized to remove ambient mo isture and
fu rther increase its performance.

West Coast Feed. Satell ite TV programming tim e
shift ed and broadcast primarily for the benefit of
west coast viewers. If one misses a favo rite movie on
the east coast fee d. he ca n watch it four hours la ter
on the west coast transponder.

WESTAR I. American TV sa te ll ite operated by
Western Un ion . It has only 12 transponders and is
located at 99 degrees west longitude .

WESTAR I t. American TV sa te ll ite in the WESTAR
series located at 123.5 degrees west longitude . It al so
has just 12 transponders.

WESTAR III . American 12-transponder TV sate llite in
the WESTAR series wh ich is located at 91 degrees
west longitude .

Wi nd l oad ing. The force upon a sa tel li te TV dish and
supports caused by a ir pressure , Ge ne rally. a d ish
sho uld be able to withstand 120 mph (193km/h) a nd
be able to sustain a an-mph wind without damaging
the picture.•

I am collecting club bulletins
from all over the world. Who will
send me a copy of his club
bulletin? I'll send ours plus
postage costs .

Marc Demoor ON1GR
Vrede.traet 13

B·9720 De Plnle
Belgium

HW·202 In 1975. Mine h as
slopped working.

Gordon lauder W9PVD
Rt. 2

Webster WI 54893
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Dave
WDOCDU

I would li ke to obtain inlorm~-VI need a copy of the sc anner
tion from other radio amateu~ c irc uit that was popular for the
on two-meter repeater locations
in New England. I am in the pro
cess o f compiling a listing of
two-meter repeaters in New En
gland showing exact locations
(mountaintops, buildings, etc).
Ot her information su ch as auto
patch capab il it ies (acc ess
codes not necessary), RACES
affiliation also are wanted. Glad
to share informat ion with any
one interested.

Ed 800m,. N1BFF
1 Alcott Drive

Northboro MA 01532

Jere
NClAGT

Robby
W BCI$FA

SATULITE TV
RECEIVER KITS

FACTORY DIRECT
We have complete kits,
ind ividual boa rds, and
components. Call or write
for fu rther information .

STAR TRAK
SYSTEMS, INC.

404 Arrawanna St.
Colorado Springs, CO 80909

(303) 475-7050

I am in need of a schematic
for a Sideband Eng ineers model
S B-450 transce iver. I w ill be glad
to pay duplicating and mailing
costs, or I will duplicate on
rece ipt and send back by mai l.

Alex Hayne,
2703 Hambleton Rd.
Annapoll , MD 21140

(301)-956-2302

HAM HELP

From oHs/\o,e QilrigS.
dlt. bnu to /\01...
• nd bac_yerd ,nste l
1l llonl . we wro t' the
book Constently up.
d . led. our .. Peg,
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't tl'l.llcts In..pensi ~1 dl'I'I" . leeds. 1, le m-
( etry soflw•••. k,ts Ind mOrt . Recom-

minded ...d lnll by NASA. TtI.OII,ce
01 Consume. AIII",S.nd QualIty CO.....

pan..1 h_e ROClcwelllColI,ns Send
S7 9S lodly' CAl l .... 309

24_,.... C.O.O. Hotlln,
" O! } " ..raoo

o SPACECOASr
RESEARCH CQAP()RATIOfoI

P,O. 8 0_ 442- 0 . " Ilamonte Spgs. Fl 32 70

SatelliteTV!
FOR THE HOME
Sick of Network TV?
aU' "C,,~,. I'ts you g,l
o~,. 1S CI'I,nn.ls 0 1 tll' 
~ls,ond",ecl ly I,om ",,1'1_
orMlng cabll TV " '11
htes ' MBO . $1'I0W11..... IU
pe' stltlon l . l port l . nd
mO~"1 worldwIde

I need instruction manuals
and schemat ics for a Singer/
Gertsch frequency meter (model
FM-6) and a Hickok model 670
osc i lloscope. I w ill promptly
reimburse with thanks for loan
to copy or copying costs.

Le.lle W. Bruce WIOX
335 S. 40th Street
Boulder CO 80303
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$89.95

• Frequency accuracy, %.1 Hz maximum -4Q·C to +85·C
• Frequenc ies to 250 Hz available on special order.
• Continuous tone

BUAST TONES;
1600 1850 2150 2400
1650 1900 2200 2450
1100 1950 2250 2500
1150 2000 2300 2550
1800 2100 2350

TOUCH·TONES;
697 1209
770 ' 336
852 14n
941 1633

TEST-TONES;
600

'000

'"""2175
2805

TE·12PA

87.0 xz 85.• YA 103.51A 127.3 3A 156.15A 192.81A
71 .9XA 88.5 YB 107.21 8 131.83B 182.25B 203.5 Ml
1.....WA 91.5ZZ 11 0.92Z 136.5"Z 161.962
17.0X8 94.8ZA 11".82A 141 .34A 173.86A
79.7SP 91.41B 118.82B 146.2 " 8 179.96B
82.5 YZ tco.o tz 123.03Z 15U5Z 188.27Z

TE·12PB

• Frequency accuracy, %1 Hz maximum -4Q·Cto +85·C
• Tone length approximately 300 ms. May be lengthened,

shortened o r eliminated by changing value of resistor

.......3

I'rIfCOMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(800) 8$4'()$47/Catitornia: (714) 998-3021

Stuck with a problem?
OurTE·12P Encoder might be just the solution to pul l

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

• Output level flat to within 1.5db over entire range selected.
• Immune to AF.
• Powered by 6--30Vdc, unregu lated at B rna.
• l ow Impedance, low distortion, adjustable alnewave output,

5v peak-to-peak.
• Instant start-up.



Going Bird Hunting]
- Satellite Central, part III

Fig. 1. Geos ta tionar y satelli tes. Clarke-belt sate fli tes circle
the globe abo ve the equator at the same rotat ional speed as
the Earth. They appear to us as fixed po ints in the sk y, wh ich
simplifies antenna pointing.
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Stephen Cibson
PO 80 _ 38386
Hollywood (A 90038

A side from making your
equipment work, find

ing the satell ite may be
your biggest prob lem . Typ i
c al d ish-antenn a bea m
widths run less than 2 de
grees, so you may end up
scanning the sk ies f or
hours . You can cut the job

down to only a few min
utes, however, if you know
the location of the sate lli te
relative to your part icular
locat ion. Here's how to
do it.

By now you know that
most of the interesting TV
satel lites are located in geo
synchronous orbit above
the Eart h's equator. The
idea of equator ial sa te llites
is not new. In fact. th is ideal
coverage spot was suggest
ed nearly 37 years ago by
famed science-fic tio n writ-

e r. Arthur C. Clar ke, who
publi shed an arti cle in
Wireless World called " Ex
tra-T errestrial Relays" Fan
cy that! It's taken some
time for the idea to ca tch
on. Bob Cooper WSK HT
suggested that we name the
belt after Cla rke. Good idea

Can we see Clarke-belt
sa te llites as we did Sputnik?
You'd have to really squint
bec a use they orbit the
Earth nearly 22,300 miles
out! To an obse rve r here on
Earth, the sate llites in Fig, 1
appear to be standing still
beca use they ci rcle the
Earth every 24 hours and
in the same direction. This
makes track ing a piece of
cake , lust poi nt t he dish
and wa lk away, hoping a
whiff of wind doesn't blow
you off boresight !

Gett ing Our Bearings

To loca te a satel lite, we
mu st use some frame of ref
e rence or coord inate sys
tem. While as tro nomers use
the ga lac tic, eclipt ic, and
equatorial systems, we can
take the easy way and use
the horizon-coordinate sys
tem because the sa te llites
appear to us as sta tic po ints
in the sky. Horizon coor
dina tes are simply azimuth
and el eva t io n , Think of
e levation as bei ng so ma ny

ve rt ica l degrees up from
you r horizo n and think of
az imuth as a horizontal
twist around to the satellite
from a point looking at true
north. The vert ical tilt and
t he ho rizontal tw ist a re
seen in Fig. 2. That's a ll
there is to it.

let's get some idea of
what the belt looks like
from your locat ion . We also
can find a good spot for the
dish at the sa me time. Go
outside and look at the
southern sky (readers below
the equator look north). If
you are at a medium latl
tude, say 30 to 40 degrees
north, imagine a giant rai n
bow arch sweeping ac ross
the southe rn sky from east
to west with its highest
poi nt about 45 degrees off
the horizon (see Fig , 3).
Perhaps your im aginary
rainbow passes through a
tree o r rooftop. If so, you 'd
better find another spot for
your dish.

At th is po int it's a good
idea to do some research,
and either calc ula te, com
pu te , or buy a compute r
printout of sa te llite coor
dinates for your spec ific lo
ca tio n. Then go outs ide
again and pinpo int the di
rection of each sa te ll ite you
may want to rece ive before
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Fig. J. To an observer at 30 to 40 degrees la titu de, the Clarke
belt appears as a giant ra inbow. A t the equator, the Clark e
belt appears d irectl y overhead stretching east and west

are ano ther good sou rce.
Even an atlas will do.

If you can' t find a map,
call a local rad io or TV sta
tion and use their coord i
nates. Perhaps the coordi
nates of the club repeater
will do if i t's not too far
away. You r local air port
tower may be ab le to give
you thei r coo rdinates. As a
last resort, look in books
dealing with astrology! You
may fi nd coo rdi nates for
yo ur c it y or one nearby be
ca use ast ro logers also need
coo rd inates to const ruc t
thei r charts.

Go Crazy Doing It Yourself

The following cookbook procedure is a summary of several
articles on the subject which I've reduced down to three tor.
mulas. Even at that , you may find the process burdensome
without a lull-function programmable calculator. In the
unlikely event that you are reduced to the bare essentials of
just a cheapy pocket job or, God forbid, a book of trig tables,
here are the exact steps to take:

1) Find out if the satellite is visible from your location and
skip this step if you 're pretty sure the bird can be seen, Other
wise, calculate the following (watching the signs!):
lO = Satellite l ongitude - Your l ongitude

Stop here if lO is greater than 81 .3 degrees: You can 't see it
because it's below your horizon.

Then, where LAT = your latitude (use a negative latit ude if
you are below the equator) and AD = the number of angular
degrees you are from the satellite subpoint, do:
AO = cos - 1 (cos lO cos LAn

AD must be less than 81.3 degrees or you should forget it.
2a)Calculate azimuth if you are in the northern hemisphere,

where LAT :: your latitude:
AZ. = 180 + Ian _ 1 (tan lOlsin LAn

2b) Calculate azimuth if you are in the southern hemi·
sphere by using a negative sign in front of latitude, where LAT
= - (your lati tude):
AZ=tan - 1 (tan t.nrern LAn

3) Calculate elevation angle:
El= tan -r t (cos lO cos LAT - .1511 v 1 (cos lO cos LAT)2

You can read more about bird hunting and even dig into the
math In the following references:

" Microcomputers and the Satellite Station," Taggart , 73,
February, 1980.
" l ocating eeoevncnrcncus Satel lites," Johnston, OST,
March, 1978,
"Calculating Antenna Bearings: ' Shuch, Ham Radio, May,
1978.
Satellite Navigator Manua l, Gibson, published by STII.

distance. the lat itude of the
bi rds is really zero because
they o rbit di rec tly above
the equator. That' s zero de
grees lat itude. So all we
need is longitude. Th is is
measured in degrees run
ning east o r west from
Greenw ic h, Engl and. If you
look at the program list ing,
you ' ll see the west longi
tude of nearly all Cla rke
belt satell i tes down in the
data sta tements .

Next, you' ll need your
si te coord inates. like the
sate ll ites. your location is
measured f rom the same
refe rence s, Greenw ich ,
England, and the equator. A Hair-Splitting Accuracy
good place to look for your Despite what the purists
coo rd inates is on a topo- may say, practical expen
graphica l m ap . You can buy ence has proven that you
one for your area f ro m a can be 15 o r 30 miles off in
map store o r d irect from coo rd inates and sti l l find
the Department o f the In- the bird ! It's really all
tenor. Aeronautical maps a matter of accu racy In
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of a selec t few in the box on
thi s page so th at you ca n
go hunting for ba ck issues.
O r you ca n scan the pages
of 73 for so m eo ne who' ll
generate a bear ing chart for
you by com puter. If you
own a computer o r know
somebody who 'll lend you
one, you can use the pro
gram l ist ing given here. I t's
nothing fancy, but it will
give you answers w ith even
greate r accuracy than you
need to po int your d ish.

It doesn't matter if you
op t for graphs o r ca lcula
tors o r even a computer to
do the work. You st i ll need
three pieces of in format ion
be fore yo u beg in : (1) The
longi tude of the desired
satellite, (2) your longitude,
and (3) your lati tude.

Perhaps you' re wonder
ing why w e need o nly the
longitude of the satelli te?
Another look at Fig. 1 w ill
show you that despite their

•

1
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you start pouring a COil

c rete antenna base. A
friend of mine skipped this
step and accidentally erect
ed his dish so that the best
TV satellite worth viewi ng
was di rect ly behind a tree !

Even a clear shot doesn't
mean you won't have prob
lems, however. I recently
moved to a mountaintop
where nothing would block
my v iew. Noth ing, that is.
except heavy interference
from Ma Bell who just hap
pens to share thi s sam e fre
quency band (3.7-4 2 GHz)l
Ma Bell is a different k ind
of blockage. I'll cover the
il l ness and the cure for in
terfe ren ce in a fu t ure
" Satell it e Cen t ra l."

Finding All the Info

Scores of articles (and
even books) have been pub
lished on how to calculate
satell ite b earings. I' v e
assembled a bibliography

Fig. 2. Az/e! coordinates are simple to understand. Elevation
is a vertical ti ft Azimuth is a horizonta l twist from true
norrh (not magnetic north). fa) Elevat ion angle is measured
from your horizon. (b) Az imuth angle is measured from true
north turning clockwise.



Program listing.

APARTMENT BLUES?
Get on the err NOW (

w,lh

HANDBDDK DF APARTMENT OPERATION
by Dan Fax. W2IQD.

Everything you need 10 know about operahng Irom mese

tough sects. Over 150 tcct-uuec pages cove.

every aspect 01 ocor tmem/ ccncc coerencn.
MONEYBACK GUARANTEE

only $12.50 + $1.50 p&h Check, MC, VISA (c. rdIH::I8te,
to Wesse ll Publishing Co. Dept. B9

POB 175 N. Chelmslord. MA. 01863
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po inting you r d ish . The
typical readouts you might
use. such as a ca rpente r's
incli nomete r or a compass.
may get you within a cou
ple of degrees. anyway. It's
li ke trying to read fractions
of mp h on your auto speed
omete r! Tha t's why accur
acy in calcu lations to seve r
a l places is unnecessary.

We' ll attempt to solve this
problem late r o n with a
digital or an a log readout.

There is a limit to the
number of satellites that
you can see from your loca
tion. The curva ture of the
Eart h blocks you r view. The
limit o f your visib il ity is
about 81 angula r degrees in
any direction. And . because

the satellites a re located
above the equator, you will
see fewer bird s as you move
north o r south. If your an
tenna were located o n the
eq uator. you could look ±
81 degrees a long the Clarke
be lt a nd see a maximum
number of birds . It's a great
loca tion except that very
few birds lay foot prints o n
the eq ua to r. See "Sate ll ite
Centra l. par t I" (73 for No
vember) about footprin ts .
So. you've got to move to
wa rds the footprints to re
ceive pictu res,

As you move farthe r
away from the eq uator. the
birds o n the end s of the belt
begin to drop below you r
horizo n. At a po int roughly
81 degrees north (or so uth).
a ll the sa te llites drop from
your view. What? No sa te l
lite TV at the north pole? At
Thul e, Greenland. for exam
p le . SATCOM I I is just
about 1 degree off the ho ri
zon. The Armed Forces Net
work uses a massive dish
po inted a t the horizon to
rece ive transponder 9,

Signal level is not their
o nly problem . At nearly
zero degrees e levation, the
dish inte rcepts terrestr ia l
no ise from the Earth which
greatl y inc reases their noise
floor.

Save Time With a Compute r

Perhaps the best way to
ge t sa te llite bearings is with
a computer. It's fast. acc u
ra te , and e liminates any
drudge ry othe r tha n merely
typing the program into the
machine. The li sting given
with this a rt icle is short and
devo id of an y fa ncy fo rmat
ting because I have no idea
wh ich machine you' ll be us
ing. It's in Microsoft BAS IC.
Take it from there.

In a nutshe ll. the pro
gram as ks fo r your coo rd i
nates a nd then ca lculates
azi muth a nd e leva tio n fo r
e a ch s a te l lite in it s
54-satellite da ta base. You
can add new birds to the
da ta statements as they are
put into o rbit. Just be sure
to adj ust the size of the

FORINEXT loop on line 2&0
to accommodate them.

Buried in the code, dow n
in lin e 400, is the ca lcula
t ion fo r what is known as
slant-range. It is the dis
tance to the sa te llite from
your location and not muc h
use to you unless you want
to ca lcu late signa l level
and happen to have an in
te ns ity-matrix overlay
so mewhere else. You still
may want to include it in
the printout. Just print the
va riable 5 in line 440. Then
add ,"DISTANCE" o nto the
e nd of li ne 160 so you wil l
have a tit le fo r the distance
column (don' t forget the
comma). You also will find
that C1 in line 3&0 is the dis
tance to the sate llite sub
point, a spot on the glo be
directly be low the bird. You
may want to print it. too .

The formulas don't work
for the specia l case of an
Earth station exac tly on the
equator. Eve rythin g works
fine if yo u move the dish
a sho rt di stance north or
sou th. I've inserted a minor
fudge fa ctor of a few sec
onds of latitude in line 210
just in case you want to test
your susp icio ns and see
that a d ish at that spot
would indeed have an az i
muth bearing of 90 degrees
or 270 degrees . While fudge
facto rs are not a very good
idea, espec ially in a corn
puter program . it su re beats
getti ng a "div is ion by zero"
e rror message . Besides, the
output still will be accurate
towithin 7.2 seconds of arc !
It's hardly worth mention
ing when you cons ider the
real effort wil l be e rect ing
that t o-to-zo-meree d ish on
the equator to receive what
few signal s are actual ly
ava ilable!

Other mods worth con
side ring a re an er ror trap so
th at on ly visible satell ites
are pri nted . You may also
want a softwa re counter so
that the ouput doesn 't
scroll off the screen until
the program rece ives a key
boa rd command , If you

•
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have a pr inte r, it's a simp le
matter to change a ll the
PRINT statements to
lP RI NT. O r you could sto re
the answe rs in another a r
ray, then branc h to a printe r
subro utine , TRS-BO Model I
use rs need o nly POKE the
printe r dev ice cont ro l block
wit h the CRT vectors and

lPR1 NT thereby, having
thei r cake and eating it with
optional branches.

Satel lite Cent ra l need s
your inpu t of comments
and ideas -with full cred it
to be given, of course. Most
of the new deve lopments in
jus t the last two yea rs have
been fro m hams like your-

se lf who have adopted a
"Gee wh iz, why can't we do
it this wa y?" a tti tude, and
have deve loped extraordi
nary design s th at "wo n' t
work" accord ing to the o ld
gua rd . Ye t simple th ings
lik e $75 receivers and
cheap window-screen an
tennas are appeari ng eve ry-

where. The time is right fo r
you to join in the fun of
rece iving TV from space .

If you have a question re
gardi ng the topics we cover
here, feel free to drop me a
line (le tte rs o nly, no ca lls,
please). Sorry, I can an swer
ma il only when it is accom
panied by an SASE .•

Better than Cable TV- Over 200 TV and radio
services. Why waste money? Learn the wnole
story and build a video system the family can
enfOY. No commercials . FREE movies, sports
and Vegas shows- worldwide, crystal clear
reception connects to any tv set . Big (aX 11 in.
book loaded with details . photos , plans , krts-.
TEll S EVERYTH ING! Satis faction Guaranteed .
Send S7,9S TOO AY! AOll S2 00 101" IS! cess I ~" m<WI) or ca
OU' 241lou' COO rush Of(lei" jre 13051862·506\1
GLOBAL ELECTRONICS.
PO. Box 21g.H, Mait land, Florida 32751

Enjoy Satellite TV Now
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MICROWAVE ANTENNAS "::i

NORDLUND & ASSOCIATES

SCANNERS
LOWEST
POSSIBLE
PRICES
ANYWHERE

~!~~::::;(~.~1~3~) 597-1808

BEARCAT" 350 $399,95
BEARCAT" 300 5339.95
BEARCAT" 250 5269 .95
BEARCAT' 20f20 5279.95
BEARCAT" 2 10XL 52 19.00
BEARCAT' 100 5289.95
....00 $1.00 PER SC....NNER FOR U.P.S.
Sli IPPING. NO C.O.D. OR CRt:OIT
C.... ROS ....UOW 30-45 o"vs SHI PPING
ON SOME MOOElS. WRITE OR C....u
FOR SPEC. SHEETS.

EVERGLADES COM.M.UNICATIONS

2184 Jr.C BLVD, NAPLES, FLA. 33942

WE NO \',' S TOC l\; P LE SS EY I bOO SE RIES lC S
A VA"' TEK G PO SER IES A\~PLl F I[ R S ( GPD -m . G PO 402, GPO 40 3) 12 III d B G AI N 5 500 .\l ll l . SP EC IAL 52S.00 ea.

AVAN T EK VT O OSCILLATOR S 5 13U.00 EA. C IRCU IT BO AR DS FOR CPO 40 0 S ER IE S A ~'PS 5 2. 00 Pol.

VI RGI "l IA RES IDEN T S PLEAS l ADD 4 ':. S TA T E SA LE S T AX ADO SI.OO P ER O R DfR FOR S fl lP P I NG

75 10 G RA NDY STREET S UIT E 207 NO RF O LK. VIRGINIA 23505 ( 804) 489 2156

•

73Magazine .. January,1982 63

EXTRA•

SPECIAL

•

AVANTEK

. --

, A .

PLESSEY•

See you at the Richmond, VA Hamfest in January
See you at the Vienna , VA Hamfest in February

ELECTRONIC HOBBY INNOVATIONS

HOLIDAY

EXTRA

CO~' PLET E ASS[ '.lB LEO A ND T ES TE D Rl::AOV T O INST AL L NO T A KIT

A',IATE UR T EL£ V IS IOfI t., IC RO WA VE OOI'/NCONV( RT£ R

50' dl) SY STU.l G AIN
TUN[S - 2. 1 G HI-.-2. ~ GHI .
P REA '.'PL IF IER 20' d B GAI N 2.5 an .. r
O UTPUT T U~: [ S T V C HAN NELS 2 T O 5
OUTPU T H, :PEONK £ 75 OR 30:) O H,\ IS
FULL YlA Il WARRAN T Y
P!lH'oRr.lA"rcr CUARANTlED e x
YO UR \10 ,"E V R[ "U~O[O

VISA A ND ,\ !AS T t:RC AR D ACCEPTED

I ~JC L U OING SHIPPI ~J G (U . P. S . I
HiD FOR 5H5.00 DEC. 1';181 O NLY

CALL (8 04) 489·2156

$179.95
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Hustler HF cntenoos deliver
outstondil"Q signal reports 
'N'hefENer vorre mobilel

3275 Norfh " 8" Avenue
Kissimmee, Flo rida 32741

u Aa

Design your O'Nn HF mobile
from a full selection of top
qualify; u.s-rrcoe stainless
steel boll rT'lQIJ'Its . quick d is
CCfV'lEICts, masts. sprlrgs. 000
reso-ctoe.Yoo con cover oov
6-tQ.8Q..meteJ corer Ctcose
frem medium or high power
re sona to rs w ith broadest
bordwidth c:n::Ilowest SNR for
ccnrrwn perlormance onany
bond. Easy bond d"langeard
garaging with Hustler's fold
ocee rrcst. too.

HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

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

VISA'

TEMPO
hand-helds

SAVE
$$

on all models!
S~nt he~led models avaIla
ble for 146, 220 01 440 MHl
fM Comes w,th telescoping
whIp a n~~. 450 1lII /1M
ncad bi ll!f~ , "''II Ctl.1f~ &
earphone Slle 2 5-. ..
65"h' 16"d. l ib
Shown ....,{h opI j~1 TTP

AMATEUR
ElECTRONIC SUPPlY ~

4828 W. Fond du lac Avenue
Milwaukee, Wisconsin 53216

Phone: (414) 442-4200
Wisco nsin WATS: 1· BOO-242-51 95

Nationwide WATS: 1-800-558-0411
AES BfWlCh 51_'n: Clearwater. Fl 

Orlando. Fl _ WickliNe. OH • Las Vegas. NV

TEMPO S2 1000 ch .• 220-224,9% Mhz. 2 watts out

Regular $289 - Sale $259"
TEMPOS-2T IS above . / 12 button TTP installed

Regular $319 - Sale $289"
5-1 ~ceeSlO(;I"S :

HM·5 Spea ker/microphone••.•..•..• ..•.•. .. $35.00
$-20 220 MHl FM20w amp. (Reg. $89) SALE 84.95
TS·HA-2 220 MHz threaded fle xl~e an tenna •. 8.00

TEMPO $-4 440-449995 MHz, 25 Klu spaCing. 2w

Regular $289 - Sale $259"
S-4T-12 IS above with 12-button TTPInstalled

Regular $319 - Sale $289"
S-4T-16 as above with Is.burton TTPInstalled.

Regular $339 - Sale $309"
5-4 ~ccesso(;es :

HIII·6 Speaker/microphone S 35,00
$-40 440 MHz 40- amp (Reg. $149\ SALE 139.95

TEMPO 5-5 Boo ch., 144·147.995 MHz. 1/5 wattsout

Regular $279 - Sale $249"
TEMPO 5-5T natlove will button Ieuch-tene pad.
Regular $309 - Sale $279"

HMPO S-t 800 ch , 144·1 4799S Mhz.2 "'atts oul.
Regular $279 - Sale $249"

TEMPO S·II as above wi tz-bvnen TTP installed.
Regular $309 - Sale $279"
5-5& 5-1 A CCf'HO rif"5:
HI · 5 Spea ke r/ microphone 135.00
$o lD 2m fM30w ampllfter {lEg.$89l SA LE ' US
5-10 2m FM SOw ampllher (Reg $149) SALE 139.95
15-".1. 2m threaded fie .rllle OI ol' ooa .. .. .. . .. 8.00

~cc{"'; sorj{"'; for .lll modl"/~ .-

TS·AD "ntenna thread to BNC adapter StO.OO
TS·CC carrYing case 20,00
Ts-cc·n carrying case tor TIPHT•• .•..•...... 20,00
T$- lIle CIgarette hghtef charger....•••••.• ..•... . 6.00
TS-BP2 (atr. 450 ma/hl battery P«k •••..• . .• 25,00

Send Chtck or Money Ofder. For prompt shipment.
till TOll fREE 1-800- 558-0411 and use IIlASTER·
CARDor VISA; CODol ders O.K. Altow $501 l or UPS
shippinr charres - 48 States.

• •

,.. SIlofI,-g I, rol

L; us Call000' $18.9 5 $3.0 5 52 2.00
n FOlt'\l "

CalillOOl< 51 7.95 53.05 521.00

When it comes 10

AMATEUR
RADIO QSL's .

#)' -. ,
' o" I'

'f!
OZ(f

it 'slhe '

ONLY BOOK!

Here the" are ! The tates t ed it io ns. Worl d 
famo us RadIo Amat eur Call books, the
m ost respec ted and complete listing o f
ra <:lio amateurs . U sts ails, license classes,
address InformatIon. Loaded w ith special
featu res sucn as a ll c l'langes, prefh:es o f
tne w o r ld, n andard t i me charts, w orl d ·
w ide QSL bur..us, . nd m ore. T he U .S.
Edit ion features o ver 400,000 listings,
w Ith over 70,000 chan Qes from last
yellr . The F oreign EdItion has ove r
3 70,0 0 0 listings, oYer 60,000 Cl'lan9lls.
Place you r order fo r tl'le new 19 8 2 RadiO
A mateur callbookS. a..allable no w .

~~lIbooks
NOW READY!

US or Fo reign List ings

""" ..,nu,IIb kca aa INC.

~ De p t •••• •~ .
~ 9 25 Sher wood Orl ..e

La ke Blulf.I L60044, U SA

Pegasus on b lue fle ld, red lettering. 3 " w ide
x 3 " high. G reat on Jacke ts and caps.

Or der eern DOOk$ al t ne sa me t ime f or
539.95 Inclu di ng sh ippin g.

ORDER TODAY !

o ree r f r om y our deal er or d i rectl y fro m
t he publisher . A l l d irect o r ders add snipping
char'lle . F oreIgn resIdents add $4 .55 f or
sh lpp ln 'll. illin o is resIdents IIdd 5'" sa les t a x.

~
SPECIAlliMITEO OFFER!

It:o Amateur Radio
. • . EmblemPatch

.....~ onfy $2.50 postpa id

•
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Micro-Programmed Controllers
- bridging the gap between TTL and

•microprocessors

}

There are m any times
when you need some

sort of digital circuit which
gets its inputs from some
where else, makes some
simple dec isions based o n
t ho se inputs. and then
feeds its o utputs to st ill
elsewhere.

A good example is a re
peater cont ro l c ircu i t. Thi s
devi ce gets some inputs
u suall y d igita l s ig nals
whic h signal so m e o n/off

cases, a controller may be
bui lt o ut of re lay s . In
somewhat more complex
systems. a controller might
be built out of digital logic
devices suc h as the 7400
series TTL integrated cir
cuit s which are used in
most ham re pea ters. And a
few repeaters have con
tro llers t ha t use a micro
com pute r. O bvio usly. the
more co mplex a controller.
the more so p h is t ic a t e d
contro l it can provide. And
the co mpute rized repeater
system s have some really
imp ressive features .

Re lay co nt ro lle rs a nd
contro lle rs built out of just
digital logic often are
c a lled hard-wired co n
troll ers. The ir functions are
wired into the system .
Changing the way the co n
troller works or fixing a bug
req uires tha t the wiring be
changed .

Com p ute rize d co ntro l
lers. on the other hand, are
pro grammed co nt ro lle rs.
Their functions are coded
into a compute r program
which controls the com
puter . To change what the
contro lle r does or to fix a
bug, you leave the wiring
alone but change the pro
gram. This makes modifica
tion of the system a snap.

For some simple appli ca
tions, however. program
m ing a d igita l microcom
puter can be ove rkill. For
these cases, it would be

I

,

Obviously, such a device
is ca lled a contro lle r be
cause it contro ls th ings . Al
though I'm using a repeate r
co ntro l circuit as an exam
ple. in reality controllers
are much more useful. A
cont ro ller can be used to
co ntro l a complex RTTY
st a t io n, a ho me he a ti ng
system, or a bu rgla r ala rm.

Controlle rs used by
hams typ ically take one of
three form s. In the simplest

I

co ndi t io n with either 0
volts o r +5 volt s-from
other parts of the repeate r
such as a timer, i npu t car
rier detector, or touch
tone" decoder. The con
t ro l ci rc ui t ry m onitor s
these inputs. and when cer
tain co nd it io ns are sat is
fied, it sends out control
signa ls to othe r parts of the
repeater suc h as the trans
mitter keying relay or an
autopa tch .

....
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Fig. 1. How a co ntroller fits into a sys tem.
Fig. 2. A very simple micro-p rogrammed seq uent ial circui t.

nice to ha ve a sim ple r
device which uses some
ha rd wir ing but wh ich can
a lso be programmed to a l
low simple mod if ications or
improveme nts as time goes
on. Such a device is the
m ic ro-prog ra m med co n
troll er.

A mi cro -programm ed
contro ller has a program
which controls its ope ration
but doe sn't have a comput
e r to go with it. Hence. it is
much si m ple r to und e r
sta nd, build, and use . It
doesn' t have the full power
of a com pu terized control
le r, but for most simple con-
trol jobs. it is good enough.

Mic ro-prog ram med con-
trol le rs a re nothing new; in
fac t, many computers have
o ne inside them for contro l
of their own inte rnal o pera
tions. They a re se ldom used
on their own, however, pri
ma ri ly because they a re not
well known. The purpose of
this a rticle is to introduce
t his very usefu l and power
fu l device to hams.

Sequentia l Contro llers

Fig. 1 shows a simple
block diagram of how a
controller fits into a system.
The re are inpu ts fro m the
syste m to the cont rol le r
which te ll the contro lle r
what is going on in the
system. In a repea te r, for in
stance, these might come
from the ca rrie r-operated
re lay (COR) o r from tone
decod e rs ; in a bu rg la r
alarm, these might come
from do or and window
switches.

In turn, the contro lle r
sends back so me o utput

signals which do thi ngs in
the system, In a repeate r,
these might turn on the
transmitter or autopatch. in
a burglar a larm, they might
ring a n alarm bell .

Depending upo n what
the control le r does, the re
are two types of contro l
lers- combinatorial and se
quent ial contro lle rs. Both
types have some inputs and
provide some outpu ts. In a
combinato rial controller,
those outputs depend upo n
only the present inputs. In a
seq uent ia l contro lle r, the
present outputs depend not
just on the present input s
but also on past inputs .

Another way to look at
thi s is as fo ll ows: For a par
t icu lar combinat ion of in
puts, a com binato ria l con
tro lle r will a lways do the
same thing, bu t a sequen
tia l controller has memory
and will do diffe rent things
if input signals a rrive in a
different o rder.

Consider the example of
a burgla r-ala rm contro ller.
In a combinatori a l co n
tro ller, every t ime the fro nt
door opens, the ala rm bell
rings. If there is a sc reen
door just outside the mai n
door, then the com bina
toria l contro ller will ring
the bel l when the ma in door
opens even if t he sc reen
door is closed. But th is
wou ld ring t he bell when
you leave the house.

On the other hand. a se
q uentia l contro ller could
be c o n nec ted t o both
doo rs. It could be set up so
tha t if the scre en d oor
opens first a nd then the
mai n door opens, the be ll

rings. But if the ma in door
opens before the screen
door, then the a la rm does
not sound. This contro lle r
would allow someone to go
o ut but no t in. In o the r
wo rd s, the seq uence of in
puts is im porta nt .

A seq uentia l cont ro ller
also can provide a se
quence of outputs . It cou ld
pu lse the alarm bell on and
off, o r turn it off afte r ten
minutes. or it cou ld alter
nate ly pu lse a bell and a
siren, o r toot a song on
severa l horns of d ifferent
pitch. A combi natorial con
troller can 't do t hat.

Obvious ly. a sequential
contro ller is more usefu l
a nd intere st ing . It's al so
more diffi cult to bu ild . A
com b inato ria l cont ro lle r
can be just a se ries o f re lay
con tac ts o r simp le di gita l
logic which provide s a n
output when some particu
lar combination of inputs is
present . A sequential con
tro lle r, on the o the r ha nd,
has to have so me built -in
memory to remember what
has happe ned in the past ,
and often must have some
delay ci rcuits o r timers as
wel l. This is why complex
ham contro ll e rs often have
comp licated d igita l logic
circuits o r mic rocomputers.

Micro-Programmed
Sequential Contro lle rs

A lot of people think that
. .

prog ramming a rr ucrocom-
puter is ca lled micro-pro
gramm ing. Not so. Micro
prog ram ming means pro
gra mm ing o n a small sc a le.
In this case, we progra m a

simp le circu it to do some
very simple things.

Fig.2 shows a very si mple
micro-programmed seq uen
tia l ci rcuit co ns isting of a
read-o nly memory (ROM),
two ty pe-D flip-flops, and
some so rt of d ock to gen
erate pu lses which go to the
flip-flops. (This ci rcuit is so
simple tha t It does n't have
any inputs o r o utputs to the
outside wo rld . Hence. this
seq uentia l contro lle r can't
do anything useful- ye t.)

The ROM is a digita l
memory. It is divided into a
numbe r of loca tions, each
of wh ich stores a bina ry
nu mber. In Fig, 2, this is a 4
X 2 ROM. meaning that it
has fo ur separa te memory
lo ca t ions and eac h stores
two bina ry digits.

(In case you a re not fa
milia r with d igita l logic, the
bina ry dig its (bits) a re e ither
o o r 1. In most common
digita l ci rc uitry, a 0 is ca r
ried a long a wire as a
voltage of 0 vo lts, or ve ry
d ose to it, wh ile a 1 is
re presented by a voltage
above 2 vol ts . Although we
tend to think of 0 a nd 1 as
being 0 volts and + 5 volts ,
since these a re the supply
vo ltages used in TTL inte
grated ci rcu its, t he most
com mo n vo ltage for a 0 is
abo ut 0.2 vo lts , and the
most commo n vo ltage for a
1 is between 3 and 4 vol ts.I

Eac h of the four loc a
tions has an add ress; this
add ress a lso is a binary
number. In this case. we
need two b its to specify a n
add ress. The fo ur differe nt
add resses are 00, 01, 10, and
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Fig. 3. State map for the circui t in Fig. 2.
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11 . (Only the dig its 0 and 1
are all owed in b inary num
bers, and these a re all the
possible co mbinatio ns that
you can make out of a pair
of bits.)

The ROM memory has a
se t of address inputs and a
se t of d ata outpu ts. Whe n
you feed in an address on
the inputs, the ROM " looks
up" the con tents of the lo
ca tion yo u've add ressed
and feeds the conte nts of
that loca tio n out over the
data o utp uts . The 4 x 2
ROM shown in Fig. 2 ha s
two add ress input lines
(since it needs two bits to
specify one of its four ad
dresses) and a lso happen s
to have two da ta output
lines, since each location
only holds two bits. As
such, thi s is a tin y ROM- so
small tha t nobody makes it.
A typic al man uf actured
ROM mig ht ha ve 1024
memory locations with 8
bits in each loca tion.

The ROM gets its da ta by
being prog rammed. Some
ROMs are programmed in
the fa ctory when manufac
tured; o ther ROMs can be
programmed in the field .
The part icular ROMs hams
use most ofte n can not only
be programmed in the field ,
but can also be erased;
they are ca ll ed EPROMs,
fo r Erasa ble Programmab le
ROM.

Suppose we programmed
the 4 x 2 ROM as foll ows:

loca tion
(Address)

00
01
10
11

00

"

Contents
(Data)

01
10
00
11

This shows exact ly what
is in it. Each of the four lo
cations ha s a two-bit num
ber. l et's remember this
pattern as we go on.

In Fig. 2 is a pair of type
D flip-flops . A flip-flop is a
digital logic dev ice which
ha s a memory. When you
apply a bit to its D (da ta) in
put and put a pu lse o n its C
(clock) p in, it will memorize
that bit and keep sending it
out t he Q output fo r as long
as power is appl ied or until
the next d ata bit and clock
pu lse arrive .

In thi s case, the data a r
rives from the ROM and is
supplied to two flip-flops,
o ne for eac h bit . The clock
signa l is a se ries of pulses
gene rated by some sort of
oscilla tor which arrive at
regul ar interval s. Every
time a clock pulse a rrives,
the two flip-flops memorize
the b ina ry da ta coming out
of the ROM and then feed
the data back out the ir Q
outputs. This output will
then stay there unti l the
next clock pu lse arrives, at
which t ime it may cha nge.

Now, we notice that
these Q outputs go right
back to the address inputs
of the ROM- so this is
so me so rt of feedback cir
cu it. If you a re at all
familiar with feedback, you
will remember that feed
back does strange things

. fi ke make amplif iers
o sc ill ate . That' s exactly
what can happen in this
case; it can make the ROM
osci ll ate. But the flip-flops
can be thought o f as a de
lay. When an output co mes

"

from the ROM, it does n' t
ente r the flip-flops until the
next clock pu Ise . If the
clock pulses are a rriving
very slowly, the n there may
be a lo ng de lay from the
time the output of the ROM
comes to the time it finally
reaches the address inputs.
The ROM can osc illa te only
as fa st as the clock pulses
arrive .

Now let' s go back to the
pattern we programmed in
to the ROM earl ier, and
le t' s assume that we some
how sta rt with the fl ip-flops
putting out a dig ital signa l
of 00. This 00 is sent back to
the ROM as an add ress.
Since the ROM has been
progra mmed wit h a 01 at
location 00. it will feed a
data output of 01 to the two
fl ip-flops.

At some t ime later, a
clock pu lse arrives. All of a
sudden, the fl ip-flops get
triggered and memorize the
01 pattern. Now they out
put 01 back to the ROM's
address inputs.

The ROM now gets an ad
d ress of 01, and so it out
puts 10 as data . Th is goes to
the flip-flops, but again
not hing ha ppens until a
clock pu lse arrives. When it
does, suddenly the 01 on
th e fl ip-fl op ou t p u ts
changes to 10. This goes
back to the ROM's add ress
inputs so tha t the ROM now
outputs 00, the number we
programmed into location
10. But again, noth ing hap
pens until the clock pulse
co mes. When it finally a r
rives, the 00 will appear on
the flip-flop o utputs, and
we're right back where we
started.

If you leave the circuit
sitt ing the re for a long time,
it will si mply keep cyc ling
back and forth: 00. 01 , 10,
00,01 ,10,00 . . and so o n.
lt goes through a sequence
of addresses. If we call each
d iffe rent address a sta te, we
see that the number going
into the ROM is the " pres
ent sta te" whi le the number
co ming out will be the

" ne xt sta te ." We could
rewrite the ROM memory
tabl e like this:

Present Sta te N ext State

00 01
01 1U

10 00
11 11

O nce we're in present
state 00 (i n the left column),
we will go to state 01 (right
column) when the clock
co mes. When we're in sta te
01 (left column), the next
sta te after a c lock co mes
will be 10 (right column).
Finally, from a present sta te
of 10 we'll go right back to
00.

While the circu it is going
back and forth like thi s, we
cou ld connect an oscillo
scope to po int A (see Fig. 2)
and would see the wave
form shown, since thi s line
is a 0 for two clock pulses
and a 1 for o ne clock pulse.
This circuit could, there
fore, take a symmetrica l
c lock pulse and prod uce an
output whic h is unsvm
metri cal . You can see that,
given enoug h states, we
could make this waveform
as complex as we'd like.
(l a ter, I'll show you how to
bui ld a CW identifier using
just three integrated cir
cuits. )

Sup pose, though , th a t
somehow we had started
o ff with the flip-flop out
pu ts equa l to 11 . This tabl e
shows us that loca tion 11
ha s the data 11 , so the next
state al so will be 11 . In thi s
case, the ci rcuit will just
lock up and stay in the 11
sta te forever .

So, we have here a circuit
wh ich will go through a sue>
cession of sta tes fol lowing
exac tly the pattern wh ich is
programmed into the ROM.
But we have to be ca reful
not to mix up the bits being
fed back or the seq uence of
sta tes will not be the right
o ne. We do this by not ing
which of the address inputs
is the left d igit a nd which is
the right. In Fig. 2, we see
that the address inputs of
the ROM are labeled A1
and AD. When we write

•
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put tab le-input 1, present
state 00 . Then, afte r the
next clock pulse (l et's re
peat that again - after the
next clock pulse ). the out
put will stay at 0 but we will
go to sta te 01 (down to line
6 of t he input tab le).

The state map fo r the last
four lines of the input table
is shown in (b) in Fig. Sand
shows how we move from
sta te 00 to sta te 01 if the in
put is a 1.

If the input should go
back to 0, we'd move back
to line 1, a nd at the next
clock pu lse, we' ll simply
shoot bac k up to sta te 00
aga in. But le t's assume the
input stays at 1 fo r a wh ile .
Then, at the next clock
pulse, we'll move to state
10. When we' re in sta te 10
with the input sti ll 1 , the
nex t clock pulse moves us
to an o utput of 0 and state
11 .

OUTPU T 0

OUTPU T 0

'''·0, (NJT ·O

' .. · ' . o UT · o

' '' ·', OUT · O

•

'.

••

••

Next Sta te
00
00
00
00
01
10
11
11

Ou tpu t

o
o
o
o
o
o
o,

Fig. 5. State map for Fig. 4.
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What does this tab le tell
us? The top four lines of
each say thi s: As long as the
input is 0, regardl ess o f
what sta te we' re in, the ou t
put will be a zero and we
will go to state 00 next. This
means that when the input
is a 0 for a lo ng time, the ci r
cuit simply locks up in sta te
00 and keeps providing a 0
output all the time. The
sta te map for these four
lines is sho wn in (al in Fig. 5.

Now, suppose tha t we're
in sta te 0 fo r a wh ile and
suddenly the input changes
from 0 to a 1. All of a sud
den we're on line S of the in-

Conten ts
(Datal

000
000
000
000
001
010
011
111

locat ion
(Add re~~)

000
001

010
011
100
101
110
111

Notice in Fig. 4 that t he
two bits on the righ t o f each
set a re bei ng fed back
through the la tc hes; le t 's
ca ll these two b its " the
sta te." The remaining ad
dress bit will be the input
bit, and the remai ning data
bit will be the output bit.
Then we can rewrite the
table. The first colum n will
look like thi s:

for an o utput to somewhe re
else. Only two lines a re fed
back. (The fact t hat thi s
ROM has the sa me num ber
of address inputs as data
o utputs is jus t co inc identa l.
Most modern ROM s have
more add res s pins t ha n
data p ins. For insta nce, the
EPROM in Fig. 9 ha s ten ad
d ress inputs and only e ight
data o ut puts . Sometimes
a ll the outputs go back to
the inpu ts and other t imes
only a few lines go back . It
all depe nd s on the applica 
tion.l

Now, let' s assume tha t
t hi s B X 3 ROM is pro
grammed as fol low s:

In put Present St are

o 00
c 01
o 10
o 11
1 00
1 01
1 10
1 11

and the seco nd co lum n
wil/look like th is :

these two bits down on
paper, AD is at the right and
t he bits a re numbered
higher as we go left (For in
stance, a ROM having ten
address inputs would have
them numbered from AD on
the r igh t to A9 o n the lef t. )
In the same way, DO is the
data bit at the right. and we
must make sure that DO
goes around in such a w ay
that it co mes back to AD.
not to Al .

To make the o peration of
a circuit like this eas ier to
understand, we use a " sta te
map" o r " sta te d iagram," as
in Fig, 3. In this map, each
sta te is shown as a circle
wh ich is numbered with its
sta te. like o ne-way roads
o n a road map, arrows show
how w e go f rom state to
state. From state 00 we go
to 01, from 01 to 10, from 10
back to 00 . But if we' re in
sta te 11, then the ro ad leads
right back to 11 .

let' s look a t the more
co mplex ci rc uit in Fig. 4.
Since this ROM has three
add ress inpu ts and three ad
dress outputs, it is an BX 3
ROM (the re a re e ight possi
ble ways we can wr ite the
th ree add ress bits and there
are three bits pe r loca tion).
We now need th ree type-D
flip-flops, but rather than
showing them ind ividua lly,
we just show them as a b ig
box. Since these flip-flops
grab an inpu t and hold it
unt il the next clock pulse,
they are usu all y ca lled
latc hes.

Th is time we don't feed
al l the outpu ts back to the
input. We reserve one of
the address lines as an input
from somewhere e lse and
use one of the la tch o utputs
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Fig. 6. Digit-sequence detec tor (or touchtone.
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At thi s po int. we' re in
state 11 with an input o f 1.
A t the next clock pulse, we
stay in state 11, but the out
put goes to 1. If the inpu t
now stays at 1, we will stay
in state 11 for a long time.
We can see thi s c lea rly
from the state m ap in (b).

But when the input f ina l
ly goes back to a 0, which
bri ngs us back to t he sta te
map in (a), we will sw itc h
suddenly to l ine 4 - input o f
o and present sta te 11. That
mean s that the next c lock
pulse will bring us back to
state 00 with an output o f O.

$0, this is a del ay ci rcuit
of sorts. If the inpu t is 0 for
a long time, the output
stays O. When the input
goes to 1, the output sta ys
a t 0 un til four clock pulses
late r, at whic h point it final
ly goes to 1. too. But if the
input goes to 0, then the
output drops back to 0 at

Declm81 Bln8ry H• •
Number Number Number

0 ooסס 0
1 000' 1
2 00'0 2
3 0011 3
4 0'00 4
5 0101 5
6 0110 6
7 0111 7
8 ' 000 8
9 100' 9
' 0 1010 A
11 1011 B
12 1100 C

'3 1101 0
14 1110 E
15 1111 F

Ta b!e 1. Binary and hex
numbers.
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the very next c lock pu lse . A
ci rcuit like thi s might be us
ab le in some sort of ala rm,
for instance.

Although we broke up
the state map into two
pa rts, (a) for the case when
the input is 0 and (b) fo r the
case of a 1 input, we usual ly
combine both parts, as in (c)
in Fig. 5, and ca refu lly label
all combinat ions of input
and output.

A lthough the func t ion of
th is contro l ler cou ld just as
well be done w ith a simpler
ci rcuit, the point here is
that just by reprogramm ing
the ROM we can get the
same circuit to do some
thing completely differen t.
For instance, we could
change the last two li nes of
the tab le as follows:

(Co lumn 1) (Co lumn 2)

1 10 1 11
1 11 0 10

The circuit here would
osci ll ate between sta tes 11
and 10 and would pu lse the
output on and off . This
could pulse an alarm bell a
certain t ime af ter a door
opened for instance.

Now we see why thi s is
ca l led a micro-p rogrammed
sequenti al controller. It is
programmed v ia very sim
ple (micro) inst ru ct ions, it
operates in a certa in se
quence, and it can be used
to control th ings.

Th is idea is a very power
ful one. For instance, if we
had a ROM w ith ten ad
d ress inputs and eight data
outputs, we cou ld feed
back, say, four data lines to

become addresses . Using
these fou r lines to ma rk our
states, we get a total of six
teen states (there are 2-to
the-4th or 16 possib le ways
of arranging fou r Os and 1s).
That leaves six add ress lines
to be used for inputs to the
ci rcuit and fou r data lines
for output. A ci rcuit li ke
th is could be used as a fair
ly neat traffi c-li ght contro l
ler. The six inputs might go
to traffic sensors and a
t imer, whi le the fou r out
pu ts would cont rol a pair of
red and green l ights. The
circu it could then switch
t he lights in a prearranged
sequenc e, depending on
the externa l timer inputs
and the presence of t raff ic .

Just two more concepts
before we look at another
practi cal example.

The number of memory
locations depend s on the
number of address lines, be
cause these determine how
many d ifferent addresses
we can make. With two
lines, we could have on ly
four d ifferent addresses ((X),
01 ,10, and 11 ). W ith three
add ress lines, we cou ld
have eight addresses; with
four li nes we could have 16
addresses. The equation to
use is: Number o f locations
= 2'1, where n is the number
of lines. For instance, the
ROM with ten address lines
has 1024 memory locations.
since 1024 = 210 .

In elec t ronics, a k means
1000. In d igital computer
t alk , K mean s 1024, so
the above ROM would be
ca lled a 1K memory. If you
examine Fig. 9 carefully,
you wil l see that that ci rcu it
uses a 1K x 8 ROM, since
there are 10 address lines
and 8 data l ines.

The o ther thing to keep in
mind is that binary numbers
are easy to use if they are
small. But ta lking about
big binary numbers like
1001 1110 gets confusing.
Hence, most computer peo
ple use a different number
system . Eit her octa l o r
hexadecimal (hex) is used ,
but hexadeci mal is cur
rently more popu lar. In hex,

a binary number is divided
into groups of four bits, and
each group is then replaced
by Its correspond ing hex
digi t. As shown in Table 1,
he x u se s the dig its 0
through 9 and the letters A
through F. Since 1001 is 9
and 11 10 is E (see Table
1), t he b ina ry number
10011110 would be written
as 9E in hex.

Th is is easy to do when
the binary number has 4, 8.
12. or 16 bits . But when it
has 9 o r 10 bits, how do you
spli t them into groups of
four? The secret is to add
zeros in f ron t of it to st retch
it out to a multiple of four
b its . Fo r ins ta nce, the
binary number 11 0011110
would be stretc hed out to
00011 00111 10, split up into
0001-1001 ·1 110, and then
wri tten as 19E in hex,

A Micro-Programmed
Tone Decoder

Many repeater con trol
Circuits use touchtone!
signals (a dual-tone signal
ing system) fo r repeater
control. The actual tones
are d etec ted by eit her
tuned-circuit filters o r 567
phase-locked loop ICs, and
the detected outputs are
then used to contro l repeat
er funct ions, Detecting the
tones and prov iding an ou t
put for each tone is fairly
si m p le; detec ti ng a se
quence of d igits (such as
d ialing the number 1234)
and provid ing an output on
ly w hen t hese d igits are
dialed in the right o rder is a
bit more trick y. A variety of
ci rcuits have been used, but
a micro-pro grammed se
quent ia l controller can do
the job ju st as well and with
less hardware. (J ust three
ICs, in fact l )

Fig. 6 shows a simplified
diagram of the scheme. If
we u se a 2Kx8 ROM
(whic h has 2048 memory
locations and, th erefore, 11
address-li ne inputs and 8
data-line outputs). we need
an 8-bit latch . Feed ing back
fou r data lines from the
latch leaves seven input
l ines and four output l ines.

«
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Hy-Ga ln'S new HyCom ser ies 01UHF and
VHF mobile antennas have been tested
in actua l use by amateurs across the
U.S. for nearly lwo years with excellent
results. The antennas have weathered
Ihe salt spray of the coast. the Ireezing
rain and snow crtne ncrtnrence. and the
bl azing sun of the desert soulhwest.
HyCom's materials and workm ansh ip
have laken the worst that Mother Nature
cou ld d ish out, and they still perform as il
they were installed yesterday. It you
want the linest mobile antenna that you
can buy· with proven reliabili ty - try a
Hy-Galn HyCom.

NEW
VHF and
UHF
Mobiles
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The MfJ·40lS ueune Electronic: Keyer sends
iambic. automatic, see e-au tcmatc. manual Use
squeeze , single lever or straight key

Speedmeter le ts you read speed to 100 WPM.
Socket lor ulema' ClIrtiS memory, random

code gertef3tor. keyboard. Optional cable. 5495,
limbiC operation with squeeze key. Dot-dash

insertion SemI-automatic "bug" operation pro
vices automatic dots and manual dashes.

Dol·dash memory, self- completing cots and
dashes. Jam-proof spacing, instant start RF prool.

Solid·slll' keying: grid block, solid state xmtrs.
front pInel controls: nrear speed. we.glll.

lone. volume, luoctll)" switch. 8 10 50 WPM .
WeiVht conlrol adjusts dol-dash space ratio:

makes your stgnal cisnocuve to penetrate CRM.
Tone control. Speaker. Idea! tor classroom.
function switch selec ts of1, on, semr.autornatc'

manual. tune. Tune keys Iransmitter IOf tuning
Usn 4 C·cela . 2.!l mm jack IOf power 16·9

VDC). Optional AC adapler MFJ·1 30!l. $9.9!l .
EggShd wlllte, walnut lidn. 8)(2)(6 «cres.
MFH D6, $69.9!l, like 408 less speedmeter.

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

[ ~ ~~~_~_<i , $7995

()--,.. C). -. . -.•-
• _ . • _roO"' ·

New MFJ·4Dl Econa Kerer I g , ~es you a
reliable. lull !eature economy eever lor squeeze.
single lever or straight key.

Has sidelane, speaker. volume, speed, intemat
weighl and lone controls. Sends iambic. au to
mate . semi-automatic. manual. Tune lunction.
Ootdasll memories. 8 so WPM. "On" LED. Use
9V battery. 6 9 VDC. or 110 VAC wrlh opt,onal
AC adapter. MFJ 1305. $9.9!l. 4x2)(3'1i' .

IIeliattle solid state ker ing. Keys virtually an
solid Slate or lube type transmitters.

... .. ..... "

" ''''''-0 -.
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CALL TOLL FREE . •. 800·647·1&00
call 601 -32J!l869 lor tecrncer IfIlormal1on. or
denrepair status. Also call 601 J23- !l869 oct.
side ccntoenta t USA and m Mississippi. .... 47

MF' •ENTERPRISES,
~ INCORPORATED

Bo. 494. Mississippi State, MS 39762

HC·144-TLM Ifor 2-m.t.,.)
A 5/8 wave, trunk lip mobile
antenna with 'eaa than 1.5:1 $WR
acrosa the 1....-1 ..8 MHz band.
Maximum power capabili ty Is a full 200
watts. Hy-Gain's exclus ive screw-in
antenna connector eliminates all
installation soldering. Includes 18 ft
(5.5m) coax and connector.

HC·144·MAG Ilor 2-m......)
The same antenna as above except with
a powerful 90 lb. (..0 .8kg) direct pull
magnet mou nt with a neoprene gasket to
protect your vehicle's f in ish.

HC·44O·TLM 1I0r 440·4&0 MHoI
This is a, trunk lip mount
antenna featuring two 5/8 wa ve collinear
radiators coupled with a mcreture
resistant ph as ing coil. SWA Is less than
1.5 :1 and max imum power capabUity Is
200 watts. Antenna comes with
Hy-Oaln's exc lu sive screw-In antenna
connector that eliminates eu installation
soldering and 18 ft. (5 .5m) 01 coax and
connector.

HC-44O-MAG Ilor 440·4&0 MHoI
The same an tenna as above except w ith
a powerful 90 lb. (..0 .8kg) direct pull
magnet mount wllh neoprene gasket to
protect your vehicle's finish.

TELEX. iIIQjJiJiRI
TELEX C O M M U N IC AT IO N S. IN C ,

~_..... ... -......,,,..
""'- PIt ...... _ ...., .. 0-. _
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Fig. 7. A typical touchra ne dial.

ODD
Fig. 8. Partial state map for touchtone-sequence detector,

A B C D E F G
0 0 1 0 0 0 1 (C&Gtones = ")
0 1 0 1 0 0 0 (8 & 0 tones '" 2)
1 0 0 0 0 1 0 (A & F tones = 7)
0 1 0 0 1 0 0 (8 & E tones = 5)

Table 2.

ROM. This circuit has four
teen avai lable states (since
two are used up for the rest
ing sta te and the ERROR
sta te); since each digi t re
qui res one sta te. we can
handle up to fourteen digits
(not counting the" code).
We could. therefore, de
code a 'l a-digit number, or
two 7-dig it nu mbe rs, or
three 3-digit numbers and
one 5-digit number, or any
combinat ion we please.

Now, what about the ac
tual ROM prog ram? This is
where the job ge ts slightly
ted ious (bu t not at a ll diff i
cu lt). Si nce a 2K x 8 ROM is
used. we have to figure out
exactly what to put in each
and every one of those 2048
locations . We cannot leave
any location empty fo r a
very important re ason 
when power is first
turned on, the state of the
system is unpredictable. If
it sho uld go into some state
for which we did not plan ,
the cont rol le r cou ld lock up
in that state and never
come out of it. Hence, any
ROM location we don't spe
ci fica lly need should be
programmed with some
"escape" data which allows
the controller to retu rn to
resting state 0

The basic idea. therefore.
is to sta rt with a notebook
and set up o ne line in the
notebook for each of the

Once we're in state 0,
dialing a 2 takes the con
trolle r to state 1, where it
stays as long as t he 2 is
d ia led and also when the
digit 2 is re leased . When the
7 is dialed, the controller
moves to state 2 and stays
there . Finally. when the 5 is
dialed, it goes to state 3. If
a t any time the wrong digit
is dia led. the system goes to
state F.

Notice that there is a tre
mendous amount of flexi
bility here. Depending on
exact ly how we progra m
the ROM. we can ignore
wrong digits while we're in
state 0 or go to the ERROR
sta te. We can stay in state 3
after the" 275 is d ialed until
the next" takes us ba ck to
state 0, or we can set it up
so that the system re turns
to 0 on the very next clock
pulse. Or. we can set up an-
other dialed number se
quence to re turn to sta te 0

We can stay in the ER
ROR state on an erro r and
lock up the whole system,
or we can return to 0 on the
very next clock pulse. Or,
we can stay in state F until a
special d ia led seq uence re
turns us to state 0; th is
wou ld a llow only control
stat ions to rese t the system .
The possibilities are im
mense, with the only limita
tion being the size of the

- .

CC combina tion, a 2 is the
BD combination. the 7 is
the AF combination. and
the 5 is the BE combination.
$0. we want ou r sequentia l
controlle r to prov ide an X
o utput whe n the inpu t se
q uen ce d e te c t ed is as
shown in Table 2.

Between digits. however.
both tones will disappear
(though perhaps not at the
same time). Now. how do
we figure out how to pro
gram the ROM?

The solution is to sta rt
with a state map , Since
there are four feedback
lines. we can have up to six
teen states (si nce 2 to the
4th power is 16). Le t' s num
ber them in hexadecima l as
states 0 through F (since
Table 1 tells us that a hex F
is the same as a decimal 15).

Wit h sixteen states. the
state map is quite complex,
so le t' s just show five states
in Fig. 8 . l e t's labe l state 0
the " resting state" and state
F the ERROR state. States 1
through 3 are then used for
the .. 275 seq uence, while
states 4 t hrou gh E (not
show n) would be ava ilab le
fo r other n umbe r se 
quences.

We'll set up the program
so that the controller is nor
mally in the rest ing state; if
it' s anyw here e lse, dia li ng a
.. will send it there (that's
the pur pose of sta rting the
"275 sequence with a").
Hence, state 0 is always the
starting point for any num
ber.

l et' s connect the seven in
puts to seven outputs f rom
the touchton e decode r.
(There are seven tones used.
so we wou ld have seven
tone decoders with eac h
o ne pro v iding o ne ou tpu t
to the ROM,) To keep th ings
simple. le t' s ca ll these in
puts A through G.

O n a touchtone dial ,
each dig it generates a com
bina t ion of two tones, de
pending upon the row and
colum n posi t ion of that
di git on the keyboard . All
the keys in the left column
of the touchtone keyboard,
for example, generate two
tones, one of which is 1209
Hz. Ca ll the output of the
1209-Hz decoder A. In the
same way, all the keys in
the center column would
generate the B signal , and
soon, as shown in Fig. 7. For
any part icular digit, then,
two inp ut sig na ls a re gen
e rated; the d igit 5, for in
stance. becomes the BE
combination.

Of the four outputs, let's
call one the ERROR output;
we will set up the system so
that if an erro r is made in
dial ing or if someo ne is
playing with the system. we
get a signal on this lead . The
othe r three outputs are
ca lled X, Y. and Z and
decode t hr e e se pa rate
d ialed seque nces of digits .

Now. let's suppose that
we wa nt output X to go on
whenever the repeater user
dials the sequence .. 275.
Fig. 7 shows tha t the" is a
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Two sets of 1/4 wave radials and a c entered
leedpoint put the radiat ion at the horizon, not the
sky! The V2 and two competitors were measured
for rad iation elliciency on a ercuno-reuecucn
range, whic h wa s designed accord ing 10 IEEE
standard 14 9-19 79, and the results shown below
were conc lusive.

The Hy-Gain V2 is 2-meter extended double zepp
vertical consisting of two stacked 5 / 8 waves
properly decoupled 10 allow no RF on the coax
teecnne. Coax connects to the decoupler inside
t he antenna for comp le te weatherproofing ,
Mechanicallv the V2 has no equal. It's easy to
assemble and all elements are corrosion res istant
6063-T83 2 aluminum with rustproof hardware.
The V2 is a complete anten na that's ready 10
mount on any mast up 10 2" (50.8 mm) in diameter.

NEW
Extended
Double Zepp
Antenna Design

The new V2 vvill equel or .urpe•• the
e'eetrleel performenee of eny
competitl". two .tecked 5/8
we"e entenne, re"erdle•• of
geins clelmed Dr your money
beck . Money-beck limited to
30 deys. If not .eti.f1ed.
return to piece of purch••• .

Designed to operate !rom 138 MHz
th rough 174 MHz, the V2 obtains a
VSWR 01 less than 1,5 :1 at
resonance and has a 2: 1
VSWR bandWidth of at least
7 MHz. The antenna's isolation
Irom the support mast is 20 dB minimum ,

MFJ.814.• • • C)

MFJ SWRI
WATTMETERS
MFJ !I.E SWR/Waltmeter
reads SWR, torward, reflect
ed power from 1.8·30 MHz.

$4995

MFJ VHF SWR/Waltmeterl
Field Strength Meters

$2995

New low cost in·line HF SWRlW.llmeler.
MFJ·8U leis you monitor SWR. lorward.

renectec average power In 2 ranges trom 1 8
10 30 MHz, Read 20012000 watts forward .
20/200 watts re flec ted power, SWR, 1:1 6 1.

Easy plIsll-bullon swi tch operation: lias powerl
SWR. higMow range. forward/reflected push
button swecres. SWR seflSlbvlty control .

lighted meier (reqUIres 12V). RIJ9gel1 alum,
nom eqgshen white. black cabinet. 6'/.x]1/ox 4'1o" .
50239 coax connectors . 2 color meter scale

MFJ "Dry" 300 Wand
1 KWDilmmy Loads.

$6495 $2695

MFJ·262 MFJ.Z60

Air coolell , non·inductive 50 ohm resistor m
oeooaieo meta! hcxJsIrg WIth 50-239 connectors.
Full load lor 30 seconds, de ratinl,l curves to
5 minutes MFJ·260 (300 WI. SWR ' 1.1 :1 to
30 MHz. 1 5:1 tor 301 60 MHz. 2'hx2'!1x 7"
MFJ·262 (1KW), SWR 1.5.1 30 MHz 3dxI3" ,

MFJ·10, 3 toot coax With conoe>:tors, $4,95

Oroer from MFJ and try 11. If not delighted ,
retom wlthm 30 davs lor reruoo (tess Shippil"lg)

One year uncondlltllnal 9uarlnlee.
Dnler yOllB today, tallal frft 800·641·1800.

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

call 601 3235869 lor tecroca mtcmauon. or
derlrepa,r status. Also call 601 ·3235869 ou l
SIde contInental USA and '" M,ssisslP9' .....1

Me I ENTERPRISES,
....... INCORPORATED

Box 494, Mississippi State, MS 39762

New low cosl VHF operating l ids.
MFJ·81Z. 529,95: Read SWR Irom 14 10

170 MHz to momtoe antenna and teeonnes.
Read lorwa n! and I1!fletled power al 2 meters

(144 148 MHZ). 2 scales (30 and 300 watts).
Rud relative field strtnglh from 1 to 170

MHz. BInding post lOf held strength antenna
Eny push·buffon operallon: has forward/re

fleeted and SWRlfteld strength push buttons.
Aluminum eggstlen white, black cabinet.

4 1/H"I/.~2 )/" 50239 2 color meter scale.
MFJ·810, $24.95: similar to MFJ 812 less

held strength toecnco.

MFJ.812
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Fig. 9, CW identifier d iagram. 74LS1 ] 2 ground is p in 7; Vee is p in 14.

•
11111111111 = hex 7FF

00000oo0000 = hex 000
OOOOOOOOOO1 = hex 001
OOOOOOOOO10 = hex 002
OOOOOOOOO11 = hex 003

want to make the four out
puts al l 0 and also go t o
sta te 1. (The state numbers
are sho w n in b inary and the
hex st at e number i s in
parentheses .)

Once we get to state 1,
we want to stay in that state
under three possible co nd i
tion s:

1) as long as the d igit 2 is
st i ll present;

2) when the digit 2 has
disappeared (B and Dare
both gone); and

3) whenever o n ly o ne
tone is p resent. Thi s is not
show n in the st ate map, but
is due to the fact that when
one digit is d ialed, the two
t ones it represen ts do not
come on and off together
but m ay follow each o ther
with a small t ime delay. Fur
thermore, some tone de
c oders may ou tput sho rt
pulses if t hey are t r iggered
by noise or voice signa ls.
H ence, we want to igno re
any input whi ch represents
just one tone.

These three co nd it io ns
t ran slate into nine mem
o ry locations to be pro
grammed as in Table 4{b).

The first l ine keeps u s in
state 1 when the BO com
bination (d igit 2) is on; the
sec ond line keeps us in
st ate 1 when all tones are
absent; the last seven lines
keep us there i f just one
tone is detected.

Next , we want to p ro
gram in the seq uence which
return s to st ate 0 when a * is
dia led. This is again just one
l ine as in Table 4(c).

When the digit 7 IS

dialed, we want to go to
state 2- see Table 4(d).

Finally, for every other
co mbinatio n o f tones, we
want to go to the ERROR
state F- see Tab le 4(1").

To give the co m p let e

,
,

Table 3.

,
I--- auola

evr

".
' .. ..SI ' 2

2048 different addresses, in
order. See Table 3.

Next , remember that
eve ry unu sed l o cation
s ho u ld get the data
OOOOOOOO, which will lead
to state 0 (o r b inary 0000)
with a ll out puts off . This is
the es c ape co de which
leads back to sta te 0 if the
system ever gets to some
unused sta te. No need to
put a ll those 00000000
codes in yet. but remember
them at the end.

Now make your self a
template which will indi
cat e which b it o f t he ad
dress and data is what. The
'template shou ld look some
thing l ike the top of Table
4(a). Here we h ave made a
st art in filling in the pro
gramming table. Fi rst, we
w ant to go from state 0 to
st ate 1 when a 2 is dialed,
but keeping all outputs off .
This is just t he one line of
Table 4{a)

Th is entry says that when
we are in st ate 0 and the BD
pa ir of inputs c omes in, we

Next
State

0010 (2)

Next
State

()()()() (0)

Next
State

0001 (1)
0001 (1)
0001 (1)
0001 (1)
0001 (1)
0001 (1)

0001 (1)
0001 (1)
0001 (1)

Nut
Sta te

1111 (F)
1111 (F)
1111 (F)
1111 (F)

Outputs
ERROR XY Z

o 000

Outputs
ERROR X Y Z

o 000

Outputs
ERROR XYZ

1 000
1 0 0 0
1 000
1 00 0

o 000 0001 (1)

(eight-bi t data)

Outputs
ERROR X YZ

o 00 0
o 00 0
o 00 0
o 00 0
o 000
o 00 0
o 000
o 00 0
o 000

Outputs Next
ERROR XY Z State

Present
State

0001 (1)
0001 (1)
0001 (1)
0001 (1)

Present
St.te

0001 (1)

Table 4.

Present
State

0001 (1 )

Present
Stale

0001 (1)
0001 (1 )
0001 (1)
0001 (1)
0001 (1)
0001 (1)

0001 (1)
0001 (1)
0001 (1)

Inputs
AB CDEFG

el 1 1 0 0 0 0 0
1 01 00 00
1 0010 00
100 01 0 0

etc.

Inputs
AB CDEFG

dl l 0 0 0 0 1 0

Inputs
ABCDEFG

cl 0 0 1 0 0 0 1

Inputs Present
ABCDEFG State

_) (eleven-bit address)
First line:

o 1 0 1 0 0 0 0000(0)

Inputs
ABC 0 E F G
0 1 0 1000
0000000
1 0 0 0 0 0 0

b) 0 1 0 0 0 0 0
00 1 00 00
0 001 0 0 0
00 00 1 00
00000 10
000 000 1
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Model" TI I44

$65.95

PLUS:
6 S",'e 0 ' '''• • ' , C"'OS _e, e'
6 Se" <o", p'e""g 00 ..."0 O""e ,
6 Born " o, . M 0.,, " "" "'0',
6 '. ",to.e -. ""9 .. ,," A " , , o ~e.,.

t>l" o'e
6 ~ ~ ..p'"
6 S" ....a .a '~"'" 'an. ,~ ~. ",~a

.... '9"' (0""0"
6 S,.,..,..... .."a """ e'
6 [" .. eu".M O, . ,n C"OS 0"' ''. ' •
0""'. 'r(J~ ~ t>O" .O'.

6 D...~ . .. <f~"'.' men "c" ' '' ' •• ,
,ng AM "" ,.""

• ~ e" 9"a O'oC' .M ,,,,,,, " .,. "9 '
6 W I R ( D U' D u suo~

GU A RA I'; IHD - I U S BA Iv

"BRAND NEW"

CHAMPION MESSAGE

MEMORY KEYER
Model TE·292

$125.95

MESSAGE
MEMORY KEYER

-

.A.'. ...
,--l ID

l IlAC

• S..,I eo"' plf'r mg <1o rs an<1 das" '"
• Borl> <101 and <1a sh "''''''o,~

. '" mo ,e I\ .. ~mg "-" " an. SO"....z.. p",d<1'"

. S ~ .. p",

• S~ . o l" m• . ,on.. I" " .. ", nd .. .. ,gM eOl"fO'S
• 5''''' '0'''' ""d s~". ..,
• Lo" c"" ..", ",,,,,,, CMOS Oall..,. O~f""on- pOlI"' O'..
• R..a, p",n..' Jae' 10' au. , I ,a '~ PC"" '"
• D..,u . .. Q'"''' ''' mcl> /dc , s 10' . .. ~, ng and ou mul
• I<. .. r s g"d olon a" d s oh<1 "gs
• WIRE D AND U S UD FULL Y GUAR AN Tf fD -LfSS

BA rTfRY

PLU S:

ELECTRONICS, INC
1106 RAND BLDG. ~ "

BUFFALO NY 14203

• S..II <omp,.. rmg <la rs and "as"'"
• Rom dot an<l das" m..mo,.
• I .. ">o,e ~ " .lng ",,,," an ~ s q" ...., .. ,,"ddle
. S·SO w p m
• :,P....d. •N,,"' ''' /On lUI'''' an" "''' '9''' eo"" ols
• 5 '<1"'01''' an<l ' P f
• Lo.. C'''''''''' ",. ,,, CMOS /I"rr..", O~'. " on- pc,ta/l""
• 0.1" • .,. q"an,., "'e h "'''' S10' •"''''9."" ou fp" t
• ... .,. ~ S 9 "d Oloc . a"d SOl«/ " gs
• WIRED AND nsrec FUll Y GUARAN TfED-HSS

BA TTERY

-

$75.95

•

PLUS:

Model /I tree I

, .

'\.- .

Model TI·l84

e.

RAe

Feet uees:
• Sla r..·o l I".. A,,.C lAOS C"c".,, ~

• C"OIC .. 0 1 lA..ssa q<> Slo,ag..
· A S,. ~ e"a'ile I.., ",..SSilq<>S

• B T....i ... r., e"a' a" .., "''' ssa9'<''S
· C 27 eO"'/I",a r'/lns 01 ",..ssa g..
C ptog'a",,,,mg

• lJ..eords ai an y sp....d ~ pla ys dr dn y sp ....d
• M..",o, ~ op..'armg L f D

• Us.. 10 ' d.",. OSO 01 coot..M s

F••tu,.••,
• Aa•• M .a CUDS "' • • ' .\1. m. "'0"
. I ..a IS' e n., "'~ .... .. . g.
"a'",~

• R. ..... ' '"n""",• Rp<:",a, AI olIn. __ p .. ' toAt ·. ,,,,n. ,_
• L o~ g.... "'e" Age (.".e,'.

f .","'p,. _e"" CO CO CO D' d .
...·B; . J .....·BnJ.. ~ ~ , " en P'"
' '''o M "'''' ''1,1. o ~ co" ,."~ ,,.
WB; ",,, OSt "" ,,. 5 79 5 70 Od ~'
p. ~ . •

• u•• '0' a. ". OSO_ O' co"'.,"

• •S'at~·ol 1"~· A1( CMOS C",;,,,"y
• . 7f,,~ e""'ees 01 l.Iessa9'" SIO',]g.

·A TtvO l~ e"a'ae r",e",chl

",~s sag.. s ro'ag..
' B Fo" , 125 eha,ae r.., ..",e" !

", ..ssag.. stDrag"
' C On.. SO eha'ae r,,, a"d

t..-o r., eh",'aer", m ..s sa 9'"
S' Of"'q<>

• Rt'<:O'as a' an~ spH<apla , S at
an~,~

• ""..trlory ,](1l'<almg l ED
• U,.. 101 "a ,ly OSO or c""'..srs

MO DEL TE133 ~ sam.. "5 TE141 .. , r ~ .. p' a"" 10"" eonl,ol "" .., ,,", ,. ' ..ss s"m,·
"' '' 'O · ''~ ' ''9 $55.95
MODEL TE122 _ Silm" .. s TE133 less" 9r, lun" . " Olld stare _e y,ng $45.95

A T YOUR DEAL ER OR SEND CHEC K 0 011 M ONE Y ORDEoII,

Plus 5%.00 S /H NY Res add tall:

-

$89.95
Features:

• S"..." .... '9 ",. 'one ' O' ,,"'e I" ne <o",'OIS & s,aero"e .n<l
Features: ae lulle CMOS

s~a' e,

Electronic Keyer • S..m, aulom. ' ,e 0"9 oP"'a' ,o,, & S".'9 '" . .. . "'9 _ f. '"
• S rat.. 01 /fl.. ·a" C /,1 0 5 ''''''''f , pan~I 5" ,reh
• 5.. ,1 CO"'PI..r.ng do" a"d d ", s I>..s • rc .. " " ,.,,,, d,,,,,n CMOS oarr.., ,, op ..,ar ,on - po"",OI"
• Bol" dor a"<1 du " ", ,.,,,Of. • D~;,, '. q".ne' ,n c~ I.C kS 10 ' ' ,, ~mg and oulput
• IA/,I BIC ' .. y,ng "" ' " a " ~ sQueez.. pad"''' . I<. " ~ S g"d 010,," " " " 501,,, Sla r.. " gs

S·SO .. pm • Y,h ted . nd 1.,. " ..a- l" lI, g" . ' a"''''''' - 'e55 Oan", .

---

MFJ·1D40 RECEIVER PRESElECTOR. Improves
weak signal reception. rejects out-ol-band sig·
nan. reduces Image response. 1.8 to 54 MHz.
Up to 20 db gain l ow noise MOSfET. Gain
contrOl . Bandswllcll . Can use 2 anr.. 2 rcvrs.
ON-OfF/Bypass. 20 db attenuator. LED. Coa. ,
phone Jacks, 8.2.6 ill. Also for XCVRS IG 350
watts input. Auto bypass. Delay control. PTT
iack. MFJ·1D45, 569.95. same as MFJ-l040 ,
less altenualor. xcvr auto bypass. delay con trOl.
PTT. Use 1 ent.. 1 rcsr. 5. 2. 6 in. 9V bat Bolli
requires 9-18 VDC or 11 0 VAC wllh oplional

AC adapter. 5995

NEW Indoor Tuned Active
Antenna. Rivals, can even
exceed reception 01 eut
side long wire.
Rlva/.long

wi,••

MOBILE SWl CONVERTERS 10 hear the short
wave world while you ewe. MFJ·304 ($69.95)
covers 19. 25. 31. 49 meter bands. MFJ·308
($89.95) adds 13. 16. 41 , 60 meters. Two
dual-gate MOSFETS qtve excellent s e nSl t i ~l ty,

selectivity with car receiver. Push button band
serectoe . Tune with car reoo. Plugs between
antenna and reoe 12 VOC. 304 is 5'/u1 1/u4"' .
308 is 6'/.xJ1IH5"' Frte n talog.

MFJ·10, 3 foot coax With conne<: tOfS, $4 .95.

Order Irom MFJ ancl Iry it. If not delighted,
re turn Within 30 days for refund (less shipprng),

One year uncondil iQnjll guaranlee.
Order yours today. Callollree 800·647·1800.

Charge VISA. MC Or mail check, money order,
Add S4 O~ each lor shlppmg and handlingr· IiI

call 601 ·323·5869 lor technical intotrna ticn. or
der/repair sta tus, Also call 601 323-5869 out
side cootmental USA and m Mississippi ... . 1

MFJ ENTERPRISES,
INCORPORATEO

BOll 494, Mississippi Slale, MS 39162

MFJ
SHORTWAVE
ACCESSORES I

I



Fig. 10. Four d ifferent [PROMs can be used.
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micro-program for the
ROM would take a few
pages; besides, the exact
program depends on just
what options you want to
include in the system. For
example, the state map in
Fig. 7 wou ld ignore mu ltip le
d igits ( '* 275 wou ld be
treated the same as *2275
o r '* 2227777775). In a re
peater system where mo
bile flutte r o ften breaks up
one digit into two, thi s
might be preferable , but if
thi s were not acceptable,
then break ing up each sta te
into two states (fo r exam
ple, stay ing in sta te 1 as
long as the 2 is still present.
but going to another sta te
as soo n as it is released)
wou ld e limina te that. In
an y case, the program
would change for every ap
plicati on , so there isn 't
much need to give o ne
here. But you'd find that it
isn 't very diff icult once you
get sta rted.

As to the actual circuit.
something simila r to Fig. 9
u s ing a 2716 2K x 8
EPROM, a 74l S374 eight-bit
la tch, and a 74lS132 for
buffering and clock would
work ou t jus t fine. At what
frequency should the clock
run? The frequency sho uld
be fa st enough so that a
d igit is not missed between
two clock pulses, but slow
enough so that short noise
bursts which may prod uce
tiny pulses at the outputs of
the tone decoders d on't
confuse the system. A fre
quency of pe rh aps five
pu lses per seco nd should
be about right, but there is
noth ing critica l about this
value.

A Micro-Programmed
CW Identifier

Here is a practical appli
c a t io n o f a micro-pro
grammed seq uent ia l con
troller that a lot of hams
can use - a CW identifie r
which has only three inte
grated ci rcuits .

Fig. 9 shows the com
plete circu it. It co ns ists of a
1Kx 8 EPROM (in this case
a 2708, but ot hers can be

used), a 74l S374 8-bit latch
which contains e ight type-D
flip-flops, a 74l S132 quad ,
a 2-input Schmitt trigger, a
transistor, and a handfu l of
resi stors and capacitors.

1(1 is the EPROM ,
hoo ked up to IC2 in a
stra ightfo rward micro-pro
grammed sequentia l con
troller ci rcuit. There are
eight bits brought back as
feedback, which leaves two
more EPROM address lines
as inputs. A8 (pin 23) is buf
fered through lC3d and acts
as the START line. The 4.7k
resistor on the input nor
mally keeps the START line
at a high voltage near + 5
vo lts. and grou ndi ng it
sta rts the IDer.

The other input pin, A9
o n pin 22, is used as a mes
sage se lect. In my ci rcuit, I
simply keep it grou nded a ll
the time as I don't have a
second message in the
ROM, but if it is allowed to
go to a high vo ltage (with
the 4.7k resistor pul ling it
up), thi s se lec ts the o ther
half of the ROM and allows
a second call to be sto red .
Each call or sho rt messa ge
req uires 512 locations ( VI K)
o f st o ra ge . so the 1 K
EPROM has room for two
messages.

Two sec t io ns of t he
74LS1 32 act as oscillators .
Up at the top, IC3c oscil
lates at a frequency of
about 20 Hz and , the refore,
clocks the la tches twenty
t im e s per second . Th is
determines the speed at
wh ich the ci rcuit goes from
one state to anothe r and is
the duration of a Morse
code dot.

1(3a a lso osc illa tes. but
at the much higher frequen
cy of about 1000 Hz. and
genera tes the Cw-tone o ut
put. It is keyed on and off
by latched 07 output com
ing from IC2, pin 2.

In many cases we need a
HOLD signal wh ich keys a
transm itte r whenever the
IDer is active. This is done
by the circuitry around
IC3b. Normally, the capac
itor connec ted to its input
charges up to near +5 volts

thro ugh the 27k resis tor.
This makes the input into
IC3b high (1), so its output is
a low voltage (0).

Each time the latched
data bit DO goes to a 1, how
ever, the transistor turns on
and discharges the capac
itor. This makes the HOLD
output go high to a 1.

When the IDer is sitt ing
still, DO is a lways a 0, and so
the HOLD is always low .
But as soon as it sta rts, DO
alterna tes between 0 and 1.
a nd so the capacitor keeps
being d ischarged all the
time . Hen ce, HO LD goes
high and stays there until a
ha lf second or so after the
IDer stops.

1(1 as shown in Fig. 9 is a
2708 EPROM. ava ilab le for
about $6. Bu t the 2708 has
a disadvantage - it requi res
three power supplies of + 5
vo lts, - 5 vo lts, and +12
vo lt s, re spe c t ively . Th is
makes it hard to use. But it's
possible to substitute other
EPROMs. Fig.10 shows how
to cha nge the EPROM co n
nec t io ns for th ree othe r
EP ROMs; only pins 19, 21,
and 22 are affec ted . like
the 2708, the 2704 also re
qui res three power supplies
but has only 512 loca tion s
( Ih K) storage . This EPROM
could store only one call,
and , so, pin 22 is grounded
rather than being used as a
message se lec t pin. It is not
easy to get since everybody
ha s switc hed to the 2708 at
almost the same price, but

t here may be so me still ly
ing around .

The 2758 and the 2716 re
qu ire o nly a si ngle + 5-volt
power supp ly. They are
almost identi cal , except
that the 2758 is 1K x 8,
while the 271 6 is 2Kx 8.
Quoted prices at this t ime
are about $10 to $15 for
e ither. The 2716 has an ad
ditional address line (pin 19)
which becomes a second
message select line. Since
t his EPROM has 2K loca
tions, it can store four dif
ferent ca lls o r short mes
sages . They are selected by
putti ng va riou s combina
tions of ones and zeros on
the two select lines; in the
rest of this article, we 'll jus t
di scuss the simplest case
whe re a ll message select
Jines a re grounded.

Inc identally, when order
ing a 2716, do not order
the Te xa s Ins t ru m e n t s
TMS2716. This IC is also
2K x 8 but requ ires three
supplies like the 2708. TI
uses the number TMS251 6
fo r th e EPROM with a
si ngle supply; everyone else
ca lls it a 2716.

Programming CW
into (he EPROM

Although I use a comput
er program to determine
the bit pattern to be put in
to the EPROM, it's Impo r
tant to understand how thi s
is done. Following RTTY ter
m inology, a dot is ca lled a
"mark" wh ile the space be-

•
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Save over 514.00 with complete e w package for H·8/H·89.
Package includes CODEM. Interconnect Gable, Power Supply, CW89
Software, com plete documentation and shipping.
CW89P $249 .95

COMMasoFT ~ es
665 Maybell Avenue · Palo Alto, CA 94306 • (415) 493-2184

Write for free ca talog
Cali fornia ' M ident'" add a pp lica ble Ule':l tax Ma ':lle r Card a nd VISAacc e p ted

The eODEM: a universal ew Interface for
your personal computer.

$124.95
Here is an easy way to gel your Morse code soflware on
the air! The eODEM convert s received ew audio to
AS232 or TIL signal levels and AS232 or TIL signal
levels to transmitter keying. The eaDEM doubles as a
code practice osc illator and ew regenerator. A sharp
800 Hz bandpass filter, AM detector and low pass filler
are designed into the eODEM to provide outstanding
noise and a RM rejection. Requires a 9 VDC power supply.
eODEM $124.95
9VDC PowerSupply . . 9.95
Shipping and Handling . . . . . . . . . . . . . . . . . . . . . 5.00

eW89: a sophisticated split screen Morse
code transceiver and trainer program for
Heath computers.

$99.95
Transmit and decode CW with your H·8JH·1 9, H·89 or
Z-89. This feature packed program incorporates 4- 99
WPM operation, receive autotrack, a 1000 character pre
type buffer, 10 user-detmabte messages, unique break
in mode, on-screen status, disk 1/0 and hard copy and a
versat ile co de practice sec t ion. A comprehensive
manual and prompt card are included with CW89.
Requ ires HDOS,32K RAM and hardware rntertecejsucn
as the CODEM).
CW89 postpa id $99.95
CW89C H·81H·89 Interconnect Cable for eODEM 24.95

GOTHAM '=
ANTENNAS = -o
(813) 584.8489 v", "

95
Order from MFJ and try it - no obligalion. If

not delighted, return it within 30 days for a refund
(less shipping), ThiS bridae IS uncon(li!ional~

guaranteed for ooe 'tUL
To order, simply eal us toI free 800·647-1800

and charge it on your VISA or MaslerCharge or
mail us a check or money order for $59.95 plus
$4.00 lor shipping and handling lor MFJ202.

Put tlis MFJ Noise Bridge to won improving
WDur antenna. Order lnIm MFJ Dr lee dealer.

t ; I I

Call 601-323·5869 lor technical information. or·
der/repair sta tus. Also caf! 601 ·323·5869 outside
coounentar USA and in MIsSissippi. ....H

MFJ fN't1~~g:1~~~'
BOll 494, Mississippi S iale, MS 39762

'.
• '.

.•- '."".

MFJ RF NOISE BRIDGE
lets you adjust your antenna quickly for maxi
mum performance. Measure resonant frequency,
radiation resistance and reactance. Exclusive range
extender and exganded capacitance range gives
you much extended measuring range.

• Exclusive range extender • Expanded
capacitance range • Series Bridge

IoIFJ JlF NOISE BRIDGE_.. ~-

This MFJ·202 RF Noise Bridge leis you qUickly
adjust your single or multiband dipole, inverted
Vee. beam, vertiCal. mobi le wtlip or random
system lor maximum rertcmarce.

Tels re sonant lre1luencw and whether to shorten
or lengthen your antenna for minimum SWR over
any portion at a band.

MFJ's nclusi,e range ntender, ellpanded ca
pacitarce range ( :t: 150 pI) gives unparalleled irn 
pedance measurements. 1 to 100 MHz. Simple to
use, Comprehensive computer proven manual.

Works with any receiver or eanseerser. 50·239
conneclors. 2 x 3 x .. meres. 9 volt battery.

Olher uses: tune nensmetcn eoust tuned cir
cuits; measure inductarlCe, RF impedance 01 ampli·
uers. baluns. transformers; electrical length. veto.
city factor. impedance of coax; synthesize RF irn
ceeaeces wilh nansmatcn and dummy load.

.... . 17

PR ICE
' 4995
SH.gs

549.95

S5995

$36 95
US.9S
$ ;).1 95

S3T.lIS

$35.95

53995

SMALL LOT TRAP DIPOLES

MODEL BANOS LOTH
TSL 804(1 80.40 78-
1Sl.02O . 0.20.15 . 0·

SMALL LOT SHORTENED DIPOL ES

SL·8010 80.40.20. 15"
1S.10

S L·l 60 160 130 '
Sl-IO SO 63"
Sl ·40 I O. IS 33 -

FULL SIZE PA RALLEl DIPOL ES

' '''
FA M OUS GO THAM Q UADS

U 2 Eleme nt . - J Bi nd . Co mple te S1 19 .95

CHAMPIONSHIPGOTHAMBEAMS
Full S.ze Co mp ioe le Ito m S79 95

CAL L ORSEND LARGE SASE FOR CATA
LOG.Shippin9: Dipolu & Ve,tiu ls
S2 SO USAS1.00 Canada: S500 FPO. APO
Bums & OUll'ds Shipped UPSor Freight
COllec t FIll' , . d d ~ ". S,les T"

P.O. BOll 776 . Largo, FL 33540

.. \/ -40

FOIIl$ ' 0 5" Pack a... , . No Rad ial s. Req uired
Fully Anlmbl ,d. Fuil lella l Limi t , ', VSWR
MODEl BAN DS MOHr PRICE
PV-IO'O SO-10 13- S59 95

.. PROVE N OE=,,=a=.::.=a=o::'::",="~Ao""oAc'~O~:.. VERTIC ALS---'
11 160 160.80.40.20. 23"

15.10,6
&0.<10.21:1
15.10 6
<to.211.15 ,10.6 23 '

-

FP C-BOlO aO.40.20.
!S.I O

FPO-.OlO I O.W.1S. IO 63 SU9S

NEW ' PORTA BLE VERTICAL ' IDEAL FORI.."'"'""." ",,.a.r..,,,",'

•
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Table 6.

,

MSG Start Present Next
Select Input Stale State
A' A. AI·AO 07·00

o(God) o (Don' t) 00000ooo 00000000
0 1 (Start!) 0ooooo0ס oo1סס000

(lD-blt addres s) (eig ht-bit dat.)

Table 5.

Al l the sta tes sta rt ing
with 0 a re at the left a nd
rep resent spaces (no tone);
the states sta rting with a n 8
a re at the right a nd repre
sent ma rks (tone). l ook at
the mark s o n the right: ma rk
ma rk ma rk (space) mark
(space) mark mark mark.
There's your K!

What we have, then, is six
states of space (no tone).
three sta te s of mark (the
da h that sta rts the Kl. o ne
space fol lowed by o ne
mark (the dit). a space, and
another three marks (the
seco nd da hl. At the e nd, we
have a le tte r space w hich
consists of five more
spaces. (T he reason fo r the
six spaces a t the sta rt is to
a llow the transm itter some
time to come o n before the
letter is sent.)

In th is case , we used a
total of 14 space locations
(sta tes 00 through 00) and 7
mark locat ions (sta tes 80
th rough 86) fo r a sta rt
de lay. one letter, a nd a le t
ter space at the e nd. But ac
tually we shouldn't count
the six spaces at the begin
ning since the y are a special
case, so the letter K used
only 8 spaces and 7 marks .
W ith a total messa ge space
of 128 spaces (00 th rough
7F in he x) a nd 128 ma rks (80
th rough FF), thi s leaves us
roo m for a message of
a bou t 1 5 c ha rac ter s .
Enough to spe ll ou t some
thing like K20AW NEW
YORK.

Programming the EPR O M

Obvio usly, the hard est
pa rt o f bui ld ing this lDer is
programming the EPROM;
this job invo lves two pa rts
-fi rst decid ing wh at to put
in wh ich loca tio n. and then
goi ng through the mec ha n
ics of do ing the ac tua l pro
grammi ng .

Deciding what to put into
the EPROM can be done by
sitti ng down with a no te
book a nd ma king a table
something like Ta ble 7.
Simply go th rough. putti ng
down the ma rks a nd spaces
w hich correspond to each
dit a nd dah as well a s the

is how we ha nd le the prob
le m of ge tti ng sta rted .

So these two locations
(hex 000 a nd hex 100) a re
d iffe rent in that one stores a
00 whi le the other stores a
01 . As for a ll the rest of the
messa ge me mory, ROM lo
cations 101 through 1 FF a re
an exact ca rbon copy of
loca tio ns 001 throug h OFF.
In o the r words, once we get
out of state 00 into any
other sta te, the vol tage o n
t he 5TART input does n't
ma tter a ny more ; rega rd less
of whe ther the START is
sti ll a 1 o r whethe r it ha s al
ready gone back to a 0, the
seque nc e will be the sa me.

Now, wha t's in the rest of
the ROM ? l e t' s ass ume that
the ca ll cons ists of just the
letter K (to keep it simple).
The RO M conte nts is then
as show n in Table 6. All the
rest of the RO M message
a rea is 00. What does a ll
thi s mean ?

First of all , notice in Fig. 9
that the latc hed 07 bit
(wh ich is the da ta bit on t he
le ft when the number is
written down on paper) also
hap pens to be the Morse
code output bit whic h goes
to the code oscillator, IC3a .
When this bit is a 1, we get a
tone ou tput; when this bit is
0 , we don't get a ny sound.
When is this bit a 17 When
ever we' re in a ny sta te
whose sta te nu mbe r sta rts
with a 1; in hex, this mea ns
whe neve r the state num ber
sta rts with a n 8 or a ny d igit
greater than 8. So the I Der
ge nerates a tone (mark) in
states 80, 81 , a nd up. but
no t in 00, 01, or a ny state up
to 7F.

Tabl e 6 shows exact ly
whic h state fo ll ows which
o ther state, but we have to
pick our way th rough it to
follow the states . It' s much
eas ier if we rea rra nge the
lines into the same order
t ha t t he c ircu it goes
t hro ugh. l e t ' s do it as
show n in Ta b le 7, using a n
a rrow to show how the con
trolle r fo ll ows the sta tes.
For insta nce, 01 - 02 means
that present state 01 will be
followed by next state 02.

81
82
07
08
8.
86
09

•
•

02
03
04
05
00
80
83
84
OA
DB
DC
OD
00

Contents (Datal
(Hex - next sta te)

ma rk mark mark.
A complete ca ll requ ires

512 (% K) locat ions, num
bered from 0ooooooסס to
111111111 in bina ry; in hex
they a re numbe red from
000 to HF.

In the EPROM, locat ion
000 is a lways programmed
with a 00 (so tha t o nce the
sequential co ntro ll e r gets
to state 00 it will lock up in
state 00 and stay there).
location 100 is a lways pro
gram med with a 01 (so that
the contro ller wi ll go from
that state to state 1). A short
table of these locations and
da ta is sho wn in Table 5.

This shows tha t if we're in
present state 0oooooס0 (o r
00 in hex) a nd the START in
put (on A8, no t way bac k at
the input to inverte r IC3d) is
a 0, then the next state will
be 00 agai n. But if we' re in
state 00 and the START is a
1, then the next state will be
0ooooo1ס (o r 01 in he x). Th is

060 and 180
081 and 181
082 and 182
083 and 183
084 and 184
085 a nd 185
086 and 186

Location (Address)
(Hex - Iut 2 digits

are the present state)
001 and 101
002 and 102
003 a nd 103
004 and 104
005 and 105
006 and 106
007 and 107
008 and 108
009 and 109
OOA a nd lOA
008 a nd lOB
OOC and lOC
000 and 100

•
•

80 -- 81
81 - 82
82- 07

07 - 83

84 - 85
85 - 86
86-09

09 -OA
OA- OB
08 - ac
ac -oo
00 -00

Table 7.

01 -02
02 - 03
03 - 04
04 - 05
05 -00
00-80

tween two dots is called a
" space." A dash then be
comes three marks with no
space between them, a let
ter space is fou r spaces in a
row, and so on. The letter K
then becomes mark mark
mark space mark space

80 73 Magazine. January, 1982



• SPECTRUM INTERNATIONAL INC.
THE MORSE TALKER

THE PRODUCT THAT SPEAKS FOR ITSELF!!

:1 .. ., e \

MMS 1

16 \8 20

"" "1: ,.

SJ>EECH-sm rHE ~~O

!.lO'lS[ ruto«

WOROS PER ''''' ,Il.H E

••• ~

( l O ·V

HIGI-l I' , ..

SELECT LENGTH SELECt sPE ED

'~ ?i ) '
m iCROWAVE m ODULES LTD

MORSE TALKER

* Wide speed range: 2·20 wpm
* High speed option: 12·48 wpm
* Variable group length and single

character facility

PRICE $225.00
Shipping $5.50

Mass. 01742 USAConcord

FEATURES
* Complete self-contained Speaking Morse

Tutor
* Latest state of the art microprocessor

speed synthesis system
* Suitable for beginners and proficient

operators alike
* A "must" for novice classes

Spectrum::::::
Internat ionaI=,:::-:-::=::~.:..:.::;.::::::-=,~~,---------;-:c;;-=--:---=~=-:-::-:--=-::-:

Inc.§ P.O. Box 1084 S

95

CALL TOLL FREE . " 800·647·1800

""On" LED. 918 VOC. 50239. Mig bk1. 3~4x l ".

MFJ.311. S49.95. LIke MFJ.31 2 tess WX band.
Order lrom MFJ and Iry it - no obligation. II

not delighted, return it within 30 days for re fund
(less shippmg), One year uoc:onditional guaranlee.

0nI1er Ioclay. CaJl toll free 800·641-1800 Charge
VISA. Me or mail check. money order for $59.95
lor MFJ. 31 2. $49.95 for MFJ-311 plus $400
each shippingJl\andling.

EnjOy uciling police and fir! calls. order now.

Cail 60 t ·323·5869 lor technical mtcrmatron, or
der/repan status. Also call 601·323·5869 outside
contmentar USA and In Mississippi . .... H

MI:' . ENTERPRISES,
....~ INCORPORATEO

Box 494, Missi ssippi Siale, MS 39762

NEW MFJ·312 VHF Converter lets you

HEAR POLICE/FIRE CALLS
and Weather Band on 2 meter rigs. Covers nearly all FCC
allocated police/fire VHF·hi lreq. (154·158 MHz). Direct lreq.
readout on synthesized, VFO 144·148 MHz FM rigs.

Scanning rigs become
policelfire scanne,.
Dire-ef f,eq. ,.adour on

synthesized and VFO rl9s.

$

Now with weather band coverag!ll

-
Hear u etting politelfire uns. weather band,

maritime costal and more on your 2 meter rig!
Scanning rigs become policeJlire scanner.
This ingenious MFJ VHF Converter turns your

synlhesized or VFO 144·148 MHz FM ng into a
hot pol ice/lIre receiver (154,158 MHz, with direct
Irequency readout on your rig,

Receive weallier plus more on 160·164 MHz.
Fudlllru allows simultaneous scanning 01 botll

2 meters and police/fire band , No missed calls.
EnjOy an benefits of your rig suell as squelcll ,

excellent sensitivity. selectivity. stability, limiting.
AM rejection. For handhelds....!22c

Two MOSfETS (l uned RF amp. miler). bipolar
crystal oscillator gives excenem performance.

Bypan/off switch allows transmitting. Won'l
burn out if you transmit (up to 25 watts) wit ll
convener on. Low msemon SWR.

All prICeS poatp.o od ,n us VISA & Me on ordef.
ave.~. COO aOd $.3. Ve r••iOentl.dd 4% u les
I.. o-ee•• (703) Z55-281' AIU kl , HI*a il,
V"ll,n 'a onl, . & 1.-00-3118-3021

Superlof' M icrowave Products. Inc.
P.O. Box 1241
Vienna. VA 22180 .... 316

l NA·l $A<l 9!i 23CIO 2 s t.!,ge IJfUmp \JM * '111
ucc-t.SMC· I. SMC·2. & Ollie' conve<I&/S,
UCC·l 135.00 Bas ic do* l>ConV9rler, complelS
kil Hn RF amp, Mmt<. IF amp.
UCC-Z W .OO UCC I * ;111 HOT.' l,anS;Slor .
$Mel S<t3.oo Oelu.a lntroOucllOf\ 10 Miocfowa ve
llKkage. Inc::ludn UCCl . -v <;Ieta,1ed t1ep b\l'
Sle p assembly manual, more pa,". I"'" Moe.o
" ave Anle nn l Cookbook, lOIS 01 ,nlormltionon
p&/forma nce ,
SIllC·2 $50.00 SMC-l p.acl<age w,11l I"'" HOT·l
l,anao. lor
PER·, S11.9!i B.oadt>a ncl 2nd IF Amplotoe<,
campen"... for long eoa. runl I nd poor TV
Ira nI end noise hgu.e , 2/$2() ,00 3/1.29,00
ANT·l S1.9!i 23CIO mHz M,c rOWl ve Anle nnl
(;ooO, booI< 2nd ,..,soon, lI'el lly • • panded . In·
el'-' COUPOn wort h $.5.00 lowe,dl a ny $25.00
pu,Cftase. TI'Ie ()r~ ,...1.
ANT·Z $20,00 OoSkl and spac"" lor 32 • ......,.,1,
18db ga in Intenna
HOT·l S10 00 NE6<I~ High pe,forml nce RF
a mpl'f... l' ansiS1or , r;pac,locahonl. Improves
UCCl or ShlC1. 2JSl'i1.oo
TIJ.t $A<I.9$ Oelu• • PS k" , me""," u se. P'ER-l
* ,11 mount ,nloOI
TlJ.fA $!>4. 9!i PS * 01 1'1 PER·I.
11I00.2 S9.00 F;. k,t lor b'end·X conve'te..

SMP 2300 mHz

SMP
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Fig. 12. CW iden tifie r PC board parts placement (compo nent side).

wh ich a lso will program
2758s; a modification in a
Kilobaud Microcompur ing
arti cle (Fe b ru a ry, 1979,
page 82) allows this same
unit to program the 2708 or
2704; t his ex p lai ns m y
c hoice of EPROMs. Note,
however, that the re are

2108
330

Fig. 11 . PC board layout fo r the CW .iden tifier (copper side
of board).

...1- 0 .1 4 7 Kf. ,l FE -''''''''~~SE''E2~XT

•

venient to use a progra m
mer whi ch attac hes to the
sa me compute r to transfer
the bit pattern straight from
the read-write memory of
th e co mp u te r to t h e
EPROM. In the case of the
SW TP c o m p ute r, SWT P
makes a 2716 programmer

P IN 19 ----- - ,

PIN 21 -----,

MSG SELECT -----,

74L
'OKSI32 ....... t4 .7K

33O ? 7 4LS37 4 I
:

7Kt ""'..
-7~ ...l!

12.-.F
•GR OUNO-----------

.•v--------.

START-- - - -

AUOIO
OUTPU T

binary num ber translate s to
a decimal 55, a nd so the
Morse code fo r a K is de
fined in li ne 350 as ((75) =
55 . Each of the other letters,
numbers, and symbols is
stored in exactly the sa me
way.

Once you know exact ly
what da ta must be sto red in
the ROM, you must actua l
ly sto re it; this is ca ll ed pro
gramming the ROM and re
qu ires an EPROM program
mer. Suc h program mers
come in two types- man
ua l a nd programmed. In a
manual programmer, eac h
bit pattern for e ve ry loca
tion is entered by hand via
switc hes and then a button
is pus hed to program that
location . A programmed
unit sto res the e nt ire code
to be " burned" into the
EPROM in its own memory
first, and then progra ms the
EPROM with that dat a .
Most EPRO Ms ca n be pro
grammed with a ma nual
un it, bu t o bvio us ly a pro
grammed unit is mu ch
more conven ient.

If you run my program on
a co mputer, it may be con-

spaces at the beginning, be
tween letters. and at the
end.

If a computer of some
kind is avai lable, then the
program list ing given here
can be used . This particular
program was written i n
SWTP BASI C for a SWTP
6800 compu te r, but since
it's w ritten in BAS IC it
should run on other small
computers without much
modification.

The program ha s an array
ca lled C which contai ns the
dit-dah code for each letter,
number. and some charac
ters. When it run s, it asks for
the message you'd like to
pro gram , co nve rts ea ch
cha racter in the message to
the Morse code by looking
it up in the tab le, and then
figures out the EPROM pat
tern . It does two things with
t h e re su l ting data -it
POKEs it into memory and
prints it out. If you have an
EPROM programmer on the
compute r, then the data
POKEd into memory could
be used to program the
EPROM di rectly; if the pro
grammer is separate, then
the printed li sting would be
used.

This particular ve rs ion
PO KEs t he data sta rting at
dec imal loca tio n 45056 (see
line 60 of the program)
wh ich happen s to be
eq uiva le nt to the hex ad
d ress BOOO in the computer;
this ha ppened to be conve
nie nt in my system, but
would probably ha ve to be
c ha nged for o ther syste ms .

The Morse code pattern
in arra y C is stored as two
bi ts for eac h dot or dash. If
the Morse code c ha racter
has a dit. then the two bits
are 01 ; a dah becomes a 11 .

The letters coming from
the keyboard a re in a code
ca lled ASCII. For instance,
the code fo r the letter K is
hex 48. This is equiva lent to
a decimal 75, so the code
for K is stored in the 75th
locat ion of C, which is
C(7S)

Since the code for a K is
dah-dit-dah it is stored as
110111 (o r 11 01 11). Th is
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MARI<

3CR . ~ .

epea tet
-

A Stradivarius is more than a body, neck, and st rings. The name alone says it is an instrument of ou t 
stancinq qual ity and beautiful sound.

In repeaters the name fo r opt imum performance and clean, natural sound is M ark 3C R. And M ark 3CR
also means:

• Receiver sensit ivitv ( 0.25 uV. • Spurious rejection > 65 dB.
• Schmitt trigger sq uelch to capture fading signa ls • Autopatch and reverse autopatch
• 13 Morse messages _ 15 Fu nc tion controlled outputs

• Die cast alum in um receiver and t ransmitter enclosures

For the Finest in

Repeaters • Controllers • Power Amplifiers· Link Transceivers

MICRO CONTROL SPECIALTIES ~"

23 Elm Park. Groveland. MA 01834 (617) 372-3442

PORTA-PEATER '·
INSTANT REPEATER

95
Sloping iron! IOf easy viewlng_6.2.3'"

Order trom MFJ Jnd l ry 11 - no obligation. If
nol delighted. return It within 30 days for refund
(less shlpplng)_ One year limited warranty by MFJ.

Onfer tocl,y. can toll free 800647 1800 Charge
VISA. Me or mail check. money order IOf $32 95
prus $4 00 shlpplrlylhandhng lor MFJ,102,

Put this new impnved MFJ digitJ' clock 10
worll in your shick. Order today.

, EiJ;[ :11

Call 601-323-5869 lor tecmcar mtormatron, or
derlrepair status, Also call 601 ,3235869 outsee
continental USA and In Mississippi. .... . 1

MFJ ~'t:~~~C:li'.fDS,
B O ll 494, Missi ssippi Sta te, MS 39762

NEW MFJ-102 SOLID STATE

24 HOUR DIGITAL CLOCK
Switchable to 24 hour GMT or 12 hour format. ID timer.
Seconds readout. Bright BLUE .6" digits. Alarm, snooze,
lock functions. Power out, alarm on indicators. Assembled.

Switch to 24 hour GMT
or 12 hour format!

10 timer, Second. , ••dour.
Brighl BLUE . 6 In c h dlg/l••

Haw yau can switch to tilher 24 holll' GMT
lime or 12 hour farmat! Double usefulness,

SwilchJbIe " Seconds" I'tJdolll lor accuracy.
10 timer. Alerts every 9 minutes alter you tap

lhe button, Also use as snooze alarm .
· Observed" limer. JUSl start clock lrom zero

and no!e end time 01 event up to 24 hours.
Alam . For skeos reminder or wake-up use
SynchronilJble With WWV.
FullSlow set buttons lor easy setting,
Big, bnght, lIlut digtls (vacuum l1uorescenl) are

0,6" lor easvco neeves. ecrossue room VieWIng,

lock lunction prevents missettmq.
Operates .n 110 VAt. 60 HI (50 HZ with

simple modlflcal lon). Ul approved ,
Handsome slyling wtn rugged black ptastc

case with bfushed aluminum lop and nont.

Assembled ,
Tested ,
Burned In,
Programmed
(Inc . $3. postage)

~30'

Coonmft"'" ."" con"01 _,...... ... en ...." nl . .. .
p&a'. ' " om tony 2 , • •100. "," ,n _ ,,,ty "0 _ " ,

ca l'ons to In" •• d 'os '''te rraeft ~,a I~ a a. la,na' spe. . ...
and m,c ,ac• • Perrec! 10•• pe ••o~. I , em.,oency, '"
~ . .... ,epe.'e' W" la '"ull 10< "ela ria" """. manu. ' We
1CCepl' VISA."" "l !C Fle<l~' ca la lOQ

• • Ind iv,dual CW-ID. (I K PROM)

• VOX_COR. COR t"gge's
• Adl' 0- I !> min_lD CyC la 11"'-
• Adj. 0- 1!> m'n. T,ma Ou l ll"'"
• Adi_0-30 sec_han olima,
• Adl lOdb local moe amp
a T,ue ,. pea'" eeecce. at manual mode'
_ 2&1 volt Swllcn ,nO cap.tHl,ty
• Co mple te oainlin 'e.laca cconors
• COtnpla ' e ' ecnn,cal manual
a PCB I lze !> '~ " • 5'~ "

a 22 pin e'dgeca'd 'ntarlaca

$99 ..22.

w-s ENGINEERING
P.o. BOX 58

PINE HILL, N.J. 08021
24 HR. PHONE: 201·852-0269
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Program l isting to generate ROM program for the CW identif ier.

other ROMs that could be
used. For instance. if only a
single message is needed .
t he MM5204Q 512 x 8
EPROM would fill the bill
nicely . If you don't a nt ici
pate making changes, then
a non-e ra sable PROM
would also work . In a pinch,
a pair of 256 x 8 PROMs
could be used, too.

Even if yo u do not have a
programmer, many EPROM
suppliers have program
ming facilities . Occasional

ads from various individ
ua ls in the classified col
umns of computer maga
zines also offer EPROM
programming.

Construction

Buildi ng the CW iden
tifier is easy; the circu itry
works at a fairly slow speed
and no special precautions
are needed in building it.
Wire-wrapped construction
would be fair ly easy and
very co mpact. but if you
use one of the 2704/2708/

2716 /27 58 se r ies o f
EPROMs, then the printed
ci rcuit layout of Fig. 11 is
for you . (Etched and drilled
PC boards are available
from Sta r- Kits, PO Box 209,
Mt. Kisco NY 10549, fo r$15 .
Also avai lab le is 2708 and
2716 EPROM programming
for S10; you supply the
EPROM and the call.I

Fig. 12 is the parts layou t
fo r this board. Since thi s
board is usable with any of
the four EPROMs shown in
Fig. 10. connections to pins

19 and 21 are brought out
to pads and require some
ca re on you r pa rt.

Though the circuit board
layout is designed fo r the
CW identifier, with a few
m in or trace cu ts it co uld
also be used for the touch
tone sequence detector or
for many other micro-pro
gra mmed sequent ial con
tro llers. So keep thi s idea in
mind next time you need a
controller for some project.
It' s a win ner! .
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LARSEN HELPS 'HE
'JNDERGROUN

~n you're in a tight SPOt depend
able communications is crucial. Uke
repairing a split coble or a broken
waterline underground. If you lose
touch with the outside world, irs a long
climb back to the top.

That's why underground crews use a
Larsen Antenna and Magnetic Mount
topside, attached to a handheld
belOw. Because Larsen Antennas keep
high performance standards. even
wffh the underground.

KO{rod ~plating a Larsen exclusiva
g;ves your antenna high conductMty
to assure that maximum power goes
Into communicatIng-not heat.And
the precision tapered stainless steel
whip provides flexibility while minI-

mizing radiation pattern distortion.
giving you a consistent signat.

~ther your communications take
you down under. orjust downtown,
Larsen Antennas will keep you on top
of the situation with dependable
performance.

That full measure ofperformance
goes into our product integrity too
With 0 no nonsense warranty that
won 't Jet you down.

For more range with your handheld,
or your mobile you'll find Larsen~per
formance is tops. Ask your favorite

Amateur dealer to demonstrate how
you can hear the difference with
Larsen Antennas.

IN CANADA: Canadian Larsen Electronics. Ud.
283 E. 11th Avenue. Unit 101

~ac. ~T2C4 Phone6lJ4.872-8517

"1
'-~

IQ\
~ liirsen Antennas

IN USA: Larsen Electrotlia, Inc.
I'bnc<luveo: WA 98668 Phone 206-573.2722

~ '"
POBox1799 11611NE. 5OthAV9fl1J9
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!Sc/ speCTRUM COMMUNICATIONS

5C117 FM REPEATER
""OD~

• • h O t "'0 . • . .... ...., .
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Includfts: • Crysta ls- hig h slability .0005%
• Local Mlc
• Your Call programmed Into 10er
• Provis ion for Auto-Swlt chover to Blry. Pwr.
• Built·in AC Supply; basic Panel Controls, Spk r.•

LED Indicators

If you' re looking for a new Repeater, but yo u real
ly don't need (or can 't afford) all the features and
options on our world famou s, 'super deluxe'
SCR100014000, then our new economy line o f
SCR?? Repeaters is ideal for you!

These new Repeaters ma intain the quality of design, com
ponents and construction which m ade Spectrum gear
lamous_However, all 0 1 the " bell s & wh istles" which you may
not need or wan t have been eliminated - at a large cost sav
ings to you !

The SCRn is a real " workhorse" bas ic machine
designed for those whO want exce llent, super-reliable perter
mance year after year- bu t no friffs ! ('PL' and a JOWl.
Tran smitter are the only "bunt-to': options available; but
Autc cetcn . Remote Contro l, and other equipment can be con
nected via the rear panel jack.)

Of course, if you do want a lull featured/super deluxe
repeater, with higher po wer and a lull list 01avai lable 'bui lt-in'
options, then you want our SCR1000 or 400J " Dream
Machine" . These unit s wi ll continue to be avail able for those
who want 'The Ultimate in Repeaters '.
SCRn Pricing (15Wt.): 2M or 220M Hz, $995.00 Amateur Net.
440MHz, $1150.00. For no 'plug-in' ID board (Export), deduc t
$40.00. Call or write today for a data sheet, or to p lace your
order! Sold Factory Direct or through Export Sales Reps only.

10M FM Repeaters, Remote Bases, RX & TX Boards Now Available!
Join the fun with the grow- The 10M FM Receiver is
ing act ivity on 10M FM ! Ex- " Super Hot" and " Super
tended 'superior' ground- I:;!.":''''I Sharp. " The Transmitter is a
wave contacts; iocal Re- ., . • • 35 WI. unit with beaut ifu l
pe at er s ; Rem ote/Loc al I;;:':':1 audio quality.
Base~ and Mobile for Na- A Complete Data Package
tionwlde or Foreign OX. All is now available on both
with the ease of 2M FM! co mp le te sys t ems a nd
Our Repeaters and Remote boa rds - all com mercial
Bases are basically made quality, Call or write for
up o f 2-SCR1000 Main- more information today.
frames, complete with a
VHF/UHF Link " built-in," _"

COMMUNICATIONS CORP.
'"qu',• • lKtuf '8Urplu.' ,,,, • 220 TX 8N,!,8, 'I. Prfc.'

______________0/Norr istown. PA 19401 • 1215) 631·1710, 11II



Richard Phenix
73 Magazine Slalf

Messages from Station Charlie
- when wireless meant life or death

Author's Note: Much is written about transmitters, receivers, antennas, and all the hardware and software of the world of rad io. less is wr it
ten about the messages made possible by them. This is natural when a Wl writes with pride about his brand-new Superbang 42X and
his aso with a ZL via SSTVon 10.5 GHz using bedsprings for an antenna. We know what his message is: "I am using a Superbang 42X with
bedsprings for my antenna . . . .. . There are times, however, when messages are the real point-as in the cases 01 emergencies and
disasters. And certainly it was one 01those l imes at Station Charlie, where messages helped win the big war and kept alive the courage and
hopes of men and women in the most desperately lonely of personal wars-those fought by secret agent s. _ Some names, places, and
times have been changed, but this is a true story. _ Many thanks, for their help wit h technical information, to George Fogarty (ex-W2LHC, ex
JA2AD), Stan Willard W9JAS (ex-W9GSE), and Ed Clinton W8STP-formerly Techn ical Maintenance Off icer, Ch ief Slqnalmaster, and
Signalmaster, respect ively, for Station Charli e. _ Thi s material has been reviewed for security by the Gentrallntell igence Agency and the Na
t ional Securit y Agency. _ Copyright 1981 , Richard Phenix: AU rights reserved.

Photo A. Station Charlie, Buckinghamshire, England, 19·M,
aa 73 Magazine . January, 1982
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I t is 1944. Stat ion Charlie
cove rs the to p of a low,

ro lling hill in Buckingham
shire. England , not very far
from Oxford (Photo A). The
stat ion 's o perations build
ings, which make up the
" se c u rity a rea ," a re
clustered together at one
end of the encampment
apart f rom the rest. Here
are housed the commun ica
tions activities, running 24
hours a d ay; they are t he
reason for Station Charlie's
existence .

Between them and the
" ho use ke e p ing a rea " of
mess hall , motor pool. ad
mini stration buildings, of
fleers' and "other ranks:"
ba rracks, ru ns an old coun
try lane. now closed to
publi c use for the duration
by guard po sts at Charlie 's
boundaries. much to the an
noyance of the local fox
hun ting club. The lane runs
from nowhere in pa rticu la r
at one end to the Sow and
Pigs pub at the ot her, in the
sma ll village of Po undon. It
is possible fo r perhaps th ir
ty people to be in the pub at
the sa me time - if they
watch o ut for each others'
e lbows .

But the some fifty men
and women working in the
operatio ns buildings are
too busy to worry about
that, and the three hundred
o r so in the re st of the ca mp
a re either sleeping o r about
to sleep o r wai ting to go o n
duty. Sta t ion Charlie is an
isol a ted po st and. anyway.
the jo b's the thing .

In fi elds beyond the
o pera t ions bu ild ings. re
ceiving a ntennas lift the ir
sle nder, q uadruple-gu yed
wands 120 feet into the a ir;
a fe w mile s away, lines of
equally-tall transmitting an
tennas march across othe r
fields in the directions of
Fra nce and the Scandi na
vian peninsula (Photo B).

O ne of seve ra l sta tio ns
o pe ra ted jointly by Ameri
can and British inte lligence
agencies, Stat ion Cha rli e is.
in thi s cr it ica l year of World
War II , a commu nica tions

base for sec ret agents in
side Axis-dominated terr i
tor ies. It is rece iving thei r
oft en-fa int Morse signals,
deciphering and decoding
the messages, and transm it
ting them by tel eprinter to
l ondo n. It a lso is encoding
and enciphering teleprinted
answers o r questions from
SHAEF (Su p re me Head 
qu arters. All ied Exp e d i
ti onary Force ) re ceived
over the same secure land
lines and is sendi ng them
booming out over the En
glish Cha nne l and the North
Sea to , it is fe rve nt ly hoped,
al ive a nd receptive ea rs
(see Fig . 1).

The Station At Work

little was spared to make
Station Charlie a reliable
link in the communicat ions
chains leading from its as
signed men a nd women in
the field - close to 100 at
times (t he " o ut st a t io ns")
- to the gu arded offices of
war planners. There was no
James Bond atmosphere a t
Cha rlie ; we left that to the
mas term ind s behi nd u n
marked and inaccess ib le
doors on l ondon 's Baker
Street . Ou r job was to listen
fo r even the fai nte st whis
pers of signals, to hear them
at once, to co p y them
without error the first t ime
around, a nd to all ow the
vulnera ble send ers to get
the he ll off the air Quickly;
then to transla te Morse
code groups into clea r text
in one or another readable
language quickly. and fire
them o ff to l o ndon quickly;
it was to encipher clea r
tex ts fr om l ond on ac
c ura te ly and quickly. to
send code groups with cop
perplate hand fast. but not
too fast, a nd , again, to get
the hell off the air. (See
Photo C)

Speed and acc uracy. It
was o u r job to p rovide
both. Sitting comfo rtably
o n o ur hilltop, safe and
well-fed in t he peaceful
rolling count ryside, speed
and acc u racy were the
pr icel ess contri but ions we

Fig. 1. Operational layout o f Stat ion Charlie. British terms
are used (WI T - wireless te legraphy. for radio. etc.). " Plans"
included calls and schedules (skeds) for transmissions.
Agent messages were routed to " country" intelligence o f
fices (Norway. France. etc.) andlor to S.F. (Special Forces)
offices during pre- and oost-invesio n week s.

Photo B. Transmitt ing antennas.
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Pho to f . The wideband amplifiers were a technical curiosity
at Sta tion Charlie, as described in the text.

Photo C. A corner of the WIT Room. Agent schedules are
posted on the blackboard. The Signa/master's office behind
glass at the rear could monitor any operator position.

Photo D. Transmitter Building.

A particu lar ly interesting
unit was the wideband am
plifier (Photo E)of which we
had two. Designed and built
by the British, each con
sisted of ten reasonab ly
convent ional lo w-powe r,
c ryst a l-co nt ro lled exciter
stages, all fed into a wide
band rf amplifier; si xteen or
twenty 807s in push-pull
parallel kept the input and

The RCA transmitter wa s
he llaciou sly hard on
crystals, and one modifica
tion made at Cha rl ie was
the addit ion of low-power
crysta l oscil lator doub lers
ahead of the 807. (Some
parts were o bta ined in
typical war-time fashion by
fast shuff les - there may
st ill be an American power
mower used to cut Engli sh
grass on the grounds of a
now-retired Br iti sh off icer
who helped us out .I

Transmitters, located in
se parate buil d ings a few
miles away (Photo D) and
connected through land
lines to the Control Room.
incl uded a 4QO-Watt RCA.
3-to-5-MHz unit, using 807
crystal osci llators and 813s
in the output stage (prob
ably ET4036s). Tape-send
ing equipment was prin
cipa lly McElroy -the pre
wa r code-speed champion
and manufacturers of speed
keys-and a lso Creed and
Teletvpet-'.

Charging was never done
whil e t ra nsm itti ng -that
was an invitation to Cer
man OF un its to join the
partyl All the Germans had
to do -and did , in ear ly
days-was to cut power to
an area, sector by sector,
briefly , until transmissions
were interrupted , and t hen
move in fa st to enci rc le the
sector pinpo inted .

Good rece iv ing u nits
were essential if tran smis
sions fro m the field were to
be picked up with any reli
ability . Whil e the eq uip
ment of t he agents ranged
from bulky hand-cranked
generator sets to the then
amaz ing British fibre-suit
case units, it was mostly the
latte r Cha rl ie li stened for.
These measured 12" x 18"
x 5" and contained the
tran smitter, rece iver, and
power pack with buil t-in
battery charger! The bat
tery was a 6-volt mo to rcy
cle type with vibrator high
vol tage supply.

t ionaI HRO-5s. Recording
equipment was by Creed 
beau ti ful ly-made Brit ish
uni ts. (Th is also wa s used to
" f inge rp rint" agents for

. .
co mparison purpo se s In

cases where later it was sus
pected th at the Germa ns
had captured an agent and
were using his equipment to
try to send us misleading in
formation .)

gathering of the hi ghest
class of intelligence that
the best-available equip
ment was used . Receivers
were the ki nd that most pre
war amate urs wanted and
few could afford. The re
were AR-88s, two kinds of
Hallicrafters rigs, the Ham
marlund HQ-1 20X, and Na-

Equipment

It was to preserve lives as
we ll as to make possi ble the

could make to those out in
the da nge rous occupied
areas who rarely could pro
vide either; they somet imes
died because they could
not.
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Photo f. One of the mobile units (an SCR-399j at St. Cloud,
outside of Paris. Photo G. The Cipher Room 's small war map of france, with

Jed locat ions indicated by map pins along and beyond
figh ting fron ts. The p in nearest the map 's center is close to
Chateauroux and probably was for Ham ish (see text).

ing but lampshades . . and
a day when an urgently-im
portan t operationa l mes
sage wa s due from England
and, despite German activi
ty near his hideout, he kept
his rad io sked and rece ived
just one message, sayi ng
(roughly): After due consid
eration, our staff has con
cluded that the Maquis
group you are with shoufd
be named after the french
- th Regiment tha t fought in
you r area.

Citron also told of the in
tensely emot ional experi
ence of his first radio con
tact afte r jumping into
France (he worked a siste r
sta t ion of Cha rlie 's). This
backed up what we had
been told by the Ch ief Sig
nal Office r (london) about
our own agents -that the
fi rst contac t with us was
u nive rsally re por t e d to
bring an emotional high un
su rpassed by any they ex
perienced thereafter . We
a ll believed this, at Station
Cha rl ie, and it gave us add i
tio nal mot ivation to do
o ur jobs well , but fo r me it
may not have been until ten
yea rs later that the full
mean ing became c1ear
when. I had occasion to
hear from another agent
about the magic of that
first contact.

extreme that it seemed a l
mos t mi racul ou s whe n
thi ngs worked o ut reaso n
ab ly acco rd ing to p la n.
Parachute drops co uld miss
the right area ent irely, suit
case transceivers cou ld
bou nce s ha tt e ri ngly off
rocks (or go "g lub" in a
lake). the lo cal recept ion
committee might not be
there but a German un it
jus t m ight be. leading to an
abandonment of a ll eq uip
ment and (hopefu lly) a
head long dash to escape.
Somet imes it was up to us
at Charlie to try to sort out
what had happened when
the wrong agent came in o n
a sked o r so me body e lse's
cod e wa s used in a n
emergency.

O ne French agent I met
in Paris la te r in 1944 told
me of his months in the
Ardennes forest in 1943 and
1944 . Regularly on the
jump, he sa id-swimm ing
rivers " while the Bache
fired at me" (and once es
cap ing in an em pty wine
barrel on a fr iend ly farmer's
ca rt) -Citron spoke with
dry hum or of t imes when he
figured t hat even his fr iends
were ag ainst him: winte r
c lo t hes pa rac huted to him
in July .. one supp ly drop
which consisted of four
caniste rs conta ining ncth-

the weeks fo llowing, Jed in
telligence was ho tlined to
the armies . giving them
remark ably up-to-date in
format ion on what lay im
mediate ly ahead . The map
in Photo G shows the loca
tions of Ieds geographica lly
and with respect to Allied
fo rces and French resis
tance groups . (At t he time
of this photo, the Al lies had
penetrated well into France,
leaving the northwest a rea
clear of Ieds . Those who
had been overrun we re
returned to Eng land - if
they had survive d -and
were readied for o t he r
parachute d rops .)

Each outstation had its
ow n codes, c rysta ls, tran s
mission "skeds" (see black
board in Photo C), and se
c ret security checks . The
absence of the last in any
message was sup posed to
alert us th at t he agent had
been compro mised - t ha t it
was the enemy now using
the codes and equipment.
Whi le both sides had some
successes in this sort of
counte ri ntelligence, usual
ly the absence of the check
was due to forgetfu lness o r
the grea t pressu res under
which agents worked in the
field , leadi ng them to bare
bones o perat ions - and to
hell with procedures.

Those p ress u res were
sometimes so unbel ievabl y

The Agents

Station Charlie's special
task was to work with, first,
agents in Sca nd inavia n
cou ntries (ou r " Co unt ry
Section'r c- see Fig. 1), sec
ond, with the ledburghs
(Jeds). agents pa rachuted in
ahead of invad ing forces,
and , third , with mobile sta
tions wh ich moved with
va rious a rmy un its (Photo
F). During invasion days and
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outp ut im pedance low.
(And the efficiency -about
SO Watts per channel!)
Thus. coax could feed the
input and the output could
go directly into terminated
rhombic antennas (about
300 fee t on a side) pointed
in the right di rection .
Because of the power ga in
of the rhorn bics. th e effec
tive power per cha nnel wa s
350 Watts .

Transmitting antennas
were mostly delta-matched
do ub lets o n poles 60 to 120
feet in he igh t. Stat ion Cha r
lie crews often took these
down and altered them to
conform to changes in trans
mitter operating frequen
cies a nd o uts tation lo
cations!

Receiving antennas were
coax ia lly-fed doublets
patched into individual re
ce ivers or, via a vacuum
tube iso lat ion ampli fier, to
groups of rece ivers.
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(a) AAA 111 ..1"8 E< EH ppr:r6"9 E'C.
(b) AFGJG DDBEE FDJCA ACHBC
(e) /IIAQU I ~ I liAR EANEE PAllO\5>

(aJ ("8PoP 8f<G" C.8GOB E8HfO
(bj DDFJE JBBBB DCEHE GAIA
(c) ZUZ.U I LI Z. '1'''' '(Ii X I(X ","ZL'1.L.

ZUZU- Take meaning (01 next code group) uo to eno inCluding word
alter f ifth hyphen.

IZIZ-Infillreuon-comcreteo- fnto-area-occu pled-by-enemy

YHYH - 700 and

XKXK-SO

ZLZL- Cont inue spelling tor rest 01 message.

Fig. 3. The received message(/ine a) written over lines in our
copy of the agent 's one-time pad (his pad pages were
burned as he used them) was deciphered by use of the table
in Fig. 2. Line c then was decoded using the table shown in
Pho to I, excerpts from which are listed here.

Hamish

Hamish was one of the
leds who fai led to keep a
sked one day. According to
the location of his pin on
the war map in the Cipher
Room (see Photo Gl, he was
operati ng in a parti cularly
hot area . (This map was
backed up by very large
scale maps to help us deci
pher garbled transmiss ions
which often included criti 
ca lly -im po r ta n t pla c e
names. Thus, we cou ld ad
vise london that "German
tanks mass ing at Chat
seuvvhf" undoubtedly re
ferred to Chateauroux. not
Chateauneuf which was
more tha n 100 air miles
away from t he agent's
location.)

As with other agents we
presumed were lost, Station
Charlie kept Hamish "alive"
beyond the requ ired per iod .

sked. at the end of which
the pragmatic assum ption
was that he was blown
dead o r captured -and we
could stop sending out our
call on a listening watc h.
Somehow, however, we did
not stop unless we had
other intelligence that the
age nt was, indeed, lost. The
Cha rl ie WI T ope ra tors
hated to give up, and it was
we ll understood when
some of them used off-shift
hours to listen for signals
which usua lly never came.

fjord than she had been be
fo re , ti red, discou raged,
wet, hungry, and fea rfu l of
the Ge rma n occu pa t ion
force s - for they sure ly
knew by then that her team
was in the vicinity-she
tuned in on her assigned fre
q uencv at her assigned time
and in came the booming
sig na l fro m Stat ion Charl ie:
STW STW STW de CAM
CAM CAM QRK? QRK?
QTC QTC K K repeated over
and over as the perforated
tape loop (Photo H) fed
through and our wrr op
erator st ra ined his ea rs anx
ious ly for the respo nse :
CAM de STW QRK .

I like to think that I
re me m be r that day , 37
yea rs ago, and maybe Ido. I
know I told Swan that I
did - and mean t it-but at
Cha rlie we had many such
happy first contacts with
agents, whereas for Swan it
was, of course, the only
one, and tea rs glistened on
her cheeks aga in as she
rel ived it.

"You were all we had "•
she said . "My God, that
feeling of not being alone
afte r a ll! We got our cour
age back .. you [Sta tio n
Cha rlie] were there, and yo u
never let us down!"

So fa r as we could know,
Station Charlie never le t
anyone down. There was a
set period of time for listen
ing fo r an agent to keep a

A B C 0 E F G H I J
A • • • • • • • • • •M Z T J I I V A E 0

B b b b b b b b b b b
S N Z F M 0 y H J I

C c c e e e c e c e c
G H S E 0 Z A B B M

0 • • • • • • • • • •H U y v Z I S A F W

E • • • • • • • • • •
E X R I A y X F 0 y

F f f f f I I I f I f
A K H Z E Z C M A J

G • • • • • • • • • •0 M X I K L E 0 0 p

H h h h h h h h h h h
K R B E H B C U K 0

I I I I I I I I I I I
L M T G 0 R G L S F

J I I I I I I I I I I
u z P N L P R 0 U X

etc.

Fig. 2. The o ne-rime pad ciphering table (E over d equals Z,
erc.j Agents' cop ies were printed on handkerchief-size
pieces of silk.. The plan was to do it in invisible ink, to be de-
veloped in the field in plain water in which chemicaJly-
treated shoelaces were to be soaked. I suspect this was iust
one of those dramatic notions never carried out The table
itself was not secret, and a handkerchief made of s;fk would
all by itself have alerted any German.

Swan weglan un its (a ll of which
"Oh, how many tears I we re known by bird names),

fell that day !" was the way muc h of her war had been
Swan expressed herself to spent in the Stavanger area.
me on that occasion-near For a week after her unit
the end of the few days I was act ivated , she had been
ever knew he r as more than unable to contact Charl ie.
just a code name. The rad io Then, ,n a saete r. mu ch
operator for one of the Nor- higher up a bove a sma ll

Photo H. The Perforator Room, ;n Registry, stored the tape
loops with the agents ' cafls. Perforated tape was state-of
the-art in 1944. We had some of the earfiest belt recorders,
bu t they were a total loss at that time.
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1943 when I thought I wa s
going into No rt h Africa with
a team; I sha ll never be able
to decide whethe r I am glad
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Fig. 4. This shows how an agent enciphered his message
number 18 (us ing, there fore, in a prearranged way, lines 1
and 8 of his m em oriz ed poem -see Fig. 5). Note in the sec
ond box (bl how sloppy writing of column numbers 5 and 15
co uld result in misplacing seven letters: (c) is correct; (d) is
wrong, resulting in garbled deciphering in (el and (fl and the
thoroughly lo used-up result (capital letters). The misplaced
letters are bo xed here to show how the y moved around.
This t ype of error happened to be ho-hum common and
gave our experts no problems ,'

tra nsposed incorrectly . (Fig .
S is the poem used as t he
key in thi s example. It is one
that I wrote for myself in

Fig. 5. My own poem (obviously), used only once to check it
out. Yes, dythyrambs is spelled wrong; but I've always been
sorry for people who have so little imagination that they can
spell a word only one way (so said Mark Twain).

line (a) in Fig. 3-and the
correct copy of the one
time pad (page after page
o f ra ndom 5-letter groups)
o n which the agen t had en
ciphered his message - line
(b) - the re wa s us u a lly
some o ne on du t y who
cou ld write the first over
the second and come up
with the clea r text- line
lc)- without looking at the
tab le. (Po rt ions of the clear
text somet imes we re also in
code -as in the Fig. 3 exam
ple-and had to be decod
ed using another tab le, pa rt
of whi ch is shown in Photo
I; nobody eve r even t ried to
memorize that one, which
yie lded thousands of mean
ings fro m its fo ur -l e tte r
cod e-gro up com binat ions
from AAAA t hro ugh ABAB
through ZYZY to ZZZZ!)

In the worst case, one sin
gle misp laced o r misnum
bered letter in the key
could make a stew of a n en
t ire message. Fig. 4 shows
an example of a message
co rrec t ly e nciphe red-c-Ia ),
(b). and (c)- and also, in Idl
(el. and (f), what can happe n
du ring deciphe ring when
o nly seven le tters had bee n

We also had specia lists
who made possible the un
tangli ng of messages which
came in not o nly in a lan
guage other than English
bu t also via the horri bly
compl icated double-trans
position c ip he ring syste m
u sed b y Sca ndi na via n
agents . Based o n a memor
ized key, it had obvious se
cu rity a dva n tages o ver
code books and tab les, but
it wo rk ed satisfac torily on ly
when, well, o nly when it
worked sat isfactorily! Un
like t he one-time pad sys
te m where eac h le tt e r wa s,
in effect, independently en
ciphered by the substitu
tion of another letter, in this
system all t he le tt ers re
ma ine d th em se lve s bu t
were by prea rrangem ent
twice transpo sed in their re
lationships w ith each
other-jumbled about, in
other wo rds .

The Cipher Section

The WfT link was not the
o nly o ne whi ch broke o n
occasion . It ha ppe ne d
sometimes that a message
came in wh ich could not be
deciphered . We hated to
ask outst at ions to expo se
themselves to DFing by re
peating transmissions, but
whe n o ne had come in five
by nine that wouldn 't break ,
we could be sure t hat the
trouble was in the cipheri ng
process .

Tha t so rt of trouble be
longed to my departm ent ,
the Ci pher Sec t ion. As the
Signa lmasters fe lt a bout
thei r operators, so I fe lt
abou t the cipher crew. I
couldn 't ever say e no ugh in
pra ise for the mo re tha n
a hundre d se rv ice men
and wo men who worked
the Cipher Roo m . Most
were mem bers of a British
wom en 's a uxil ia ry- a fa
mo us one dat ing back to
the Boer War. Mostly Eng
lish or Scots, many had
good perso na l reasons for
dedication to the jo b: hus
bands, fam ily members, and
friend s who were o ut there
somewhere o r who had al
ready died in combat o r in
a ir ra ids. A few o f them had
memorized the decipheri ng
tabl e for the one-ti me-pad
cipher system-this consist
ed of 676 three- letter com
binations! (Fig. 2 is of a
made-up portion o f such a
tabl e, showing only 100 of
the three-letter co m bina
tions.)

Given a priority message
hot from the WfT room-

I don 't remem ber what it
was that made Hamish spe
cia l to me, but he was, and I
know that he was part icu
larly in my mind some years
later whe n I met and chat
ted with a Germa n whose
war job had been DFing
Al li ed clandestine transm is
sio ns in the Chateauroux
area; he told me with pr ide
of some of the successes his
unit had enjoyed . Bu t I
never ment ioned Hamis h 
o r Station Charlie- to him .
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Meeteren is on the bridge;
Ac ting QM Ernst W eiss has
the w heel (Photo K). Von
M eeteren was comma nde r
o f the Ge rm an subm arine
U399 for part of the war,
and then of U3021, which,
o n co mmand at the end of
the war, he scutt led in the
North Sea. Al so on watch is
another Q uartermaster, a
bosun ' s mate, and two
A B'-one o n look out in the
foremast and one on f ire
guard .

Throu ghout the sh ip,
m en once of the German
Navy are on duty, for thi s is
a hand-picked crew : It is the
ma iden voyage o f the
Gripsho/m under c harte r
f rom the Swedish-American
line b y Norddeutsc he r
lloyd; It is the f irst passen
ger ship since WW II to fly
the German fl ag.

M ost of the passengers,
however, are Scandinav ian,
and they had not been told
tha t t he o nly Swede on shi p
duty would be the Chi ef En
gineer, Enc Toll. It is a diffi
cu lt experien ce for many of
them- bitt e rly so , f o r
some - beca use the war is
not that fa r in the pa st and
no part o f it has been for
gotten. The German crew is
aware of this- it was their
war, too. and they were de
feated c- and members are
keeping as Iow a profile as
possible under the ci rcum
stances. It is not a happy
ship.

say the war-t ime equival ent
of som ethi ng like " Having
wo nderfu l t im e, w ish you
were here." After all, it
could have been important !

It is a temptation to w ri te
on and on about the little
corner of the war which wa s
Stati o n Charl ie and t he
messages we sent and re
ce ived, but by now you
shou ld have the p icture of
intense ly ded icated WIT
o perators, cipher perso n
nel , t ransmitter technicians,
cont ro llers, perfo rato rs,
telepri nter operators, regi s
try cl erks, and m aintenance
technici ans, al l o f us so
awfull y tenuously linked to
the lo nel y souls to whom
our wo rk literally could
mean the difference be
tween the ir eventua l retu rn
to England - and li vin g 
and ca pture, possible tor
ture, and death .

Photo / . The M otor Ship Gripsholm of the Swedis~Amerj

cen Line was famous for her many mercy and diplomatic
voyages. She later became the Berlin for the North German
Llo yd Line,

Ten Years Later

It is 1954. The M IS Grip s
holm (Pho to J) is plow
ing her slow and steady
wa y th rough the At la ntic.
Fine on the sta rbo ard bow
is Dunnet Head at the tip
of Scotland, around wh ich
is the North Sea - one of
the most crowded of grave
ya rd s fo r ships of war. The
Gripshofm is headed for
Gothenburg , Sweden, and
t hen the port of Breme r
haven, Germ any.

It is the dawn watch, and
Second Officer Kurt von
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Photo I. Part of the code table used by ieds. This was
another refinement that was more accuratel y tho ught of as
a complication. Designed to shorten messages and, there
fo re, precious transmission time, agents usually chose to
risk longer times on the air in favo r o f shorter times for the
enciphering process.
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or sad tha t that assignment H(1) IRE L rem oving the
was changedl ) letters vertically f rom the

Visualize, if yo u can, fi rs t sq u are in co lu mn
Swan sitt ing in a leak y numbered order and wri ti ng
saeter hu t w ith stub o f pen' them horizontall y in the
ell and soggy paper, half- seco nd sq uare, removing
frozen, remember ing her them aga in, ve r tically
own poem-was it imorgen and so o n, all the t ime
or imorgon? (o ne be ing lis tening for the always-to-
Norwegian and the other be-fea red so u nd o f ap
Swed ish, for " to mo rrow") proach ing German D Fing
-remember ing wh ether it units. Swan did her work
was m essage 1 7 o r 18 correct ly for the most part.
(whic h determ ined which I couldn 't have ! Cou ld you?
l ines of the poem to use). Add to tha t all transmis-
co nst ruc ting her sq uares, sian problem s, QRM, QRN,
numbering the colum ns etc ., and it was a wonder
(the f irst a is 1, the second is that we m anaged to untan-
2; the th ird, 3; no bor e, so d gfe (withou t com puters)
is 4. etc.I wr iting direc tions nearly all the " undec ipher-
to a safe house for a new ables." And that included
agent so o n to be pa ra- one which took a score o f
c hu ted in (G A FEMTE us weeks to break-and
GATE TIL VENSTRE OG ea rned us a commendation
D EN SJET T E TI L even though it tumed out to

96 73 Magazine' January. 1982

....--

.. •••••••••••••••.•••.• . .•••. I C I •._ , ..
• - ............• _••. , ....•. • 1.1._ ..... .... . ...... .,.,
. . , _..... . I. tt._ _...................... •1.=.. .. ...................... .. ..- -.,.,._ ............................... •••,
. _ _ __ .. . • • • 1
.. __ •__•. 1 1- 1 1-.. ,.._ , ".tt. .
• ..• _ _ , . 1 01 0.. ... .........- , -.. ,• ...", ,. "', . "I' j
·_ ••••••.••......... ....• -- .... 1 1
• ... .................... ..,"... _ . '.l'

• . . . ••.•..•••••.•........ I f' "-- _, "'" '. _ .
.. - 1 •• •.. ...- .. "'".. , ._ .
_ C. C
..... . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. .. ..... D.. .
... c ._ "..

........... 11111
..... ,., __ h c .. ll' 1 . 1_. . " . , , ,. .. _..",.. .~.:-.. --... ... ... =,;..;:::.::::::::::::::: :IfH.-..:_..... .. "'.. _ _ _ ,._ ~ ;<. --........ .. •••". . .
_ I _ ' .. IfUAllC fA .
....., " . e- . . .
_ ,_ I ._ CCe-'" ..u .

"__" "De-" ",,,
._ _ 1 1 ._ ".C. .. ,.,.

_ C' C. II• .....~ ..
_ C. ". .. I CU'

_ CII... , • • •
_ I CI .HM .

• • 11 '11 ' , 111
_ " . ... - 1 111
• .. • · _ 1. 111. _ , .. ".". , .
• .. n I., .

. 11'" .. ... • C ••
" ._ 1_ ", OIl.__ h.... .... •.. """•

.... • " 11 " " .
__ n .•_Pl' ' __ .. ".". ~ "

• ._-, _ D. _" 11
...__ Vll.... DI : ' . 1._ " ..__ II."J-. . .'.,
____ .. '",,", .. - __ .,.., , , I'._._" .. , _ II.lIl __ ..~ ..h 1.--- " ' _ _--_ .._ ". n __ .- - , -_ __ -..,.. ..'" ., ' . "... .. .. . -"'-"1"'- " .... _ ' _ • ..- _ ,. .~ 1''' ....,.. .._ .__ ." .... , -_... ..... . ..-·oo·.. ,_.. ••• •••• • _ __-".. , _...................... ~ . -_ ..- .. ,,,.,,...,.._- .. '_ , __ : 10.,- "':""':" , _.._........ ~ - ._w... . . .. ,._...._ .. .I.. .._ 1.

•



The communications terminal that does it all!

•
TERMI~"'U IS a hat_. _..,1_" S~Mm

w t>tctl co<MI'lS you' H IS-8Q ' ' Model I or Model 1111

,nto 8 Slate 0:>1 lhe arl commu" ""' tlon. 'ermonal HR
MINA l l IS ..mple to use TERMINALL gN'S you

more for your money T£RMI NALL wo<ks _ttl 8

.......... Pu'llme compute< _ IS ••-"""blI H R

M,"'AlL "'" ,t'"
Simplicity

TERI\IlI NALL was deslgr>ed f'om tt>e OUtset to be

easy 10 connecl '0 you' ' adoo 'oil aMy 10 use Plug
""10 your ,_ve,~ 110- and COPY "'Of$<!
cOde Of '1<JoO~P" , RTTYI P'ug ..,10 VOU' CW .8',"
jaC ~ .nd seOIl M <>"e COde Al l-l<;t> a mlC'lXItlOne CO<>·

noctor a~d send Baudot or AS CII RTTY USonll audiO

l~ lAFS~1 Than all ttle<e 'S 10 1\oסi;"'11 'I UP

Ttle tof......... ....... be~ ....10 '/'OU' 00A1PU1eI from

CISSIIIt1e Of _ Enlel '/'OU'~n and ..... " ..... 'ncl
you ...,MSl.' t rece,y,ng ,mmed""eIy No sel!lngs or
adjustmentS are necessa'y to reee,ve Mo'se cMe If'S

tully 'u lomal< and or w<><os' YOU mav ' YP" you r

_ "'''' r-...ng or 1I....""'t"ng

YOU _ be on t........ recerv"'ll and " .......nong """
rnooe ,n m"'ures. A. we ...d, TE RMINALl .. """pie

M ore for your money

• TE RMI NALL has '''' RTT Y 1",,,,,nat Ullo'- de<nod
an<! AFSI( buoIl .... ,,"WS ' .....115 oil a __ 10111 cosl
beCause _,Ie l",,,,,nat ,,11015 usu8lly cosl al _I

$2~ esse-mbled, an<! mos, do no, even """" a c<VSlal
cont'olled AF S I( TE RMI NAl L ,,1'm,nO'es no l onlV
1.... h'Oller cost ot a n e . te,,,,,l le,m,,,,,1uM. bill also

.,.,.",""_ If....... of in,....._'9 10 anolt.... ooece
01_1

• au..U1....inll c1ocumenUtion . Pro~

w,"""".9) page u_ man.... conl<tol'lS S1ell Dv step

'''511u O! 'On , .. . pl,e'l • • ample. n" me rOus
phOtog raph, at'ld dl" st ' a t,o n. theory o f OPar. , ion

~,.. "'vauts - SC",""""lC d~'.ms U<><K>Ie shoot>"ll-• Bu ilt In 80ttwe•• I>aclouP - ..., up the program

pa' arne'",. and ""'""'"9"" the way you I". to opera'e
' hen ha ... the p"'9 ,am save" new COIN ot 11setl · o ~

t"ll'>e, caOMne 0' d,.~ I

• Softw.,e~ 0<> bolh ",...l1e aOll 'u l0"un

"""e''''''' roo adOo.-.... cosl

• Buill In . e pe.ete. m utll -.tege .ctiv. l ilt e .
RTTY . nd CW d . mod"l. to,• . N(> pI'lase loc k loo pS

RTT v o:I9modulalOf f\a$ 170 I'ld ll50Hl sM' ' ev b<>llrd
'IIIlIcWlOle ..-.:l uses eot"'" ttle J)aI"lII me* Of scoc>e
OUtputs ' Of _ 'urw>g CGPV 'M _ k onlP!I CGPV
tl>e nOlSv 0"'" COlly t"" tid,"']~

• Bui lt In CfYOI. 1 co nll oll.d AFSIl:, Roc~ Sla ble for
"v.m the mos, Oemafld,ng VHF Of HF applocat,on A
musl 0<> ma..... VHF RTTV ,-"'''''S

• Buill in Iuo. dw... clocl< • one second '_1
ma ,nl",n, c""eel l""" " ven durong casse t", 1/0 u_
p'og rammab le t,me ldale lorma l

• Bu~t In 110 O. 220 voU AC power su<>ply

• Buo/! ....0-_ p'....* 11<.- to, ", S""CI\t il'
t3Ctl a _alllll ASCII poln"" Ie 9 , EPSON t,IIX -8)1

1(> youf pr,nt'" porI to Obl.,n "a,dcopy ,n all modes

Nale . parallel P,," W ' lYPlCally COSI Ie!;s th.n se".1
ASCII pr,nters

• F. n.... i.. M o.... , ion ; S.. " "9' k l<W' "'...

"""""""'lor COI)Oe$ lhe " 0f'IelI AulO ~t....

Mo,... algo" mm COC'eS tile sloQp~ ones ~eybMtd

...lectabl. nO'", ' h,eshold R"",..ve<j code ~

"'wlaved on s""u' Ii""

• Wo", .....pping . ........d ....,.,. """''''9. _ . 1(1
note c.._ ,e\urns. ..., progr__ ot _

""l""nce, adjus ta ble ClIrr "'ll" "''':111'1 , lfansm't de~
Ih .ad, none or au lo adaptt",,) Br" . ' mod<! and mo'el

• T"e elHn-one TEAI\Il INALL d . sign ma ' es '1
0''''1 ' Of uoe 0<> HF 0' VHF Ham. Com.....-oal. SWL
Of "'AilS ' SWL's ,.,., ... ,M be NRIY 10 mooo'" TE R·
""NALL rOf 425Hl 'ec<lPl,o<> ,nSlIlld of~l,.t no
e, " a CO$I. ,I ' eQ""'ted "" 1" you' Ol d'" ISome News
and W@'lhe' "" VICeS use 425Hl i

General Purpose vs D edicated

TERM INA lL .... ~loe$ tao SU'pa$SI"9 (>1....
"'_.Ied t",,"'nat"' systems An<! yel. sonee' l war_.
on a Ilnneral au ' POSO computet. I"" maIO"ly 01 y(>\.r
,nvoslmenl j'M IRS·ooi .. Wlaad OU I 0..-'" many d,j·
' ''''''' I appIocatlon. nol JUSI RAdo(> communocan(>,'i

Ancl yOU' SVS,..... f$ ".~ FQf " •.,..,pa, 0....
based maolbo. sot!""..." may be..:kled . l ....y I,.....

Si mpl ic ity 01 ope •• t;o n , Lo.... coOl, a e n.,.l pu,·
po.. comp" l. , . W". t . ,. you w . it inglo , lT,,;, I,

t M ... y to go l

C""""'''' ..." t> sot.......e on ~11e and d""'."'.
..sembled and 'ested r.o,,;tware. and e._ ,no
s!r uWo<> manu ~1 S pflC,tv MOdel l or MOdel III l ......

II 16K ' eQUlred "99.

W e Discount EPSON Printers.
Call Now!

1125 N, aolde n S t.t. Blvd .

Tu<tocl< . e ll. 963llO

To order toll free 1-800-344-7493
In CA and for service (209) 667-2888

or 634·8888

15l1ay Mo nty Back Trial Ptriod. Ont yu r !lans and labor kmitt d
warranly . "'dd S4 shipping in U.S..... C... rts idtnls ildd 6% n ltlln.

Wt continue 10 uptrienCt Itlephont difficulties. pleast keep tryIng.

°Rtcogniltd trildtmark 01 Tandy Corporalion.
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Pho to L. Chief Radio Operator Hans Kleiber in the Grips
holm's radio shack.

-

••••

Photo K. On the bridge of the Gripsholm, 2nd Officer Kurt
von Meeteren stands the dawn watch, with Acting QM Ernst
Weiss at the wheel.

At th is pre-dawn ho ur,
most of the passengers are
in their sta te rooms for the
night. fo rgetting in sleep the
German presence that they
had been try ing to ignore
during the day. Some, how
ever, are still up and enjoy
ing each other's company.
There is o ne such group in
pa rticu lar, in one corner of
a tourist-class lounge-a
Finn, three Swedes, two
Norwegians, a Dane, and an
America n. As a sort of
goodn ight salute to each
other, they are singing their
national anthems, one by
one. All of them know them
all -e except fo r the Amen
can. He knows only his and
is feeling rather sad about
tha t.

Four Who Were There

One. I was the American
and was on my way to
Fran kfurt, Germany, to be a
consu ltant for a refugee
prog ram . By day , I
"worked" with the German
officers and men, fo r I had
98 73 Magazine . January, 1982

been given the run of the
ship in o rder to write a story
about the Gripsho/m. (By
night, I "played" with my
fellow passengers.I

Two. Thus, I had met and
interviewed Chief Rad io
Operator Hans Kleiber
(Photo l) who told me of his
DFing of Allied agents in
France; it was then that I
had wondered about Hem
ish . Could Kleiber's unit
have been respo nsible fo r
his disappea ra nce?

Three. Four. And I won
dered even more - but only
to myself (and never, before
now, to more tha n a very
few)-when, afte r trying to
sing Scandinavian national
anthems and joining in on
what was supposed to be
the last skoa l of a joyous
night. two of my favorite
people there, Christi and
Dag. turned out to be Swan
and Ham ish.

Never before nor since
has there been such a mo
ment in my life.

Duri ng the ho urs we had

spent together on boa rd, we
had gradually come to
know each other, of course,
a nd, as re ser v e s h a d
dropped away, we had
ta lked more a nd more
abou t the war years and our
very persona l expe riences . I
do not remember exact ly
how the final recogn ition
came about. I never will; it
overwhel med us all too
suddenly. We were ta lking
about Norwe g ian re s is
tan ce gro ups, I know, and I
think Christi said something
like " when I was with
Swan " and I know my
jaw dro pped. I man aged to
say some strangled words
about Station Charlie ..
Christi looked at me incred
ulously , .. Dag said some
thing like "Ob. my God!"
. . and then, " I'm Hamish

! and I sa id, "Oh. my
God!" .. . and the three of
us began ta lking, lau gh ing,
and, oh, yes , c rying, a ll at
the same time . .. and Dag
ripped off his sh irt and

showed us his scarred back
where the Gestapo had had
him flayed .. afte r he 'd
been DFed by the Ge r
mans _ and Christi to ld us
of her very first contact
with Station Charlie, and
she said, "Oh, how many
tears I fell that day . . . '"

Conclusion

Yes! Sometimes the mes
sages are the most impor
tant part of radio commu ni
cations, amateur or other
wise. And the sounds of
such communications can
echo dow n th roug h the
years, forever.

I doubt if any of us from
Station Charlie can hear
Morse code now without re
m e mberin g, a nd b e ing
grateful fo r, the small and
quiet roles we were privi
leged to play in those great
happen ings of WW II , when
the re were more of the
world's people than ever
before or since united in a
sha red belief.•



We proud ly announce our
Amateur Communications Ter
minal , the ACT-1. It's the best
value in the Amateur Radio
market fo r your RTTY/CW re
quirements. Check the combina
tion of features and proven
MICROLOG quality. You'll agree,
the ACT-1 is a " Tough ACT to
follow." Microlog Corp. 4 Pro
fessional Dr. Suite 119, Gaithers
burg, MD 20760, Tel. 301-948-5307
Telex 908778.

Sales through your local dealer

M'CROLOG -"
INNOVATORS IN DIGITAL COMMUNICATION

o SIMPLE DIRECT CONNECTION to your
Transceiver. 0 COMPLETE SYSTEM , built-in
Demodu lator & AFSK Modulator w ith key
board programmable tone pairs from 500 to
3000 Hz. 0 SPLIT-SCREEN operation w ith
keyboard selectable line location 0 1400
cha racter text buffer. 0 TEN, 40 CHAR. pro
grammable message memories, plus ID 's
WRU & SELCALs. 0 RANDOM CODE gener
ator & hand key input for practice. 0 Baudot
60 to 132 WPM. 0 ASCII 110 & 300 baud.
o SYNC-LOCK & NON standard speed ASCII
operation from 10 to 200 baud, (slow speed =
noise immuni ty), 0 RECORDER INTERFACE
for "BRAG-TAPE" or recording ott-the-ai r.
o CODE CONVERTED Printer output in
Baudot or ASCII. 0 SSTV/GRAPHICS transmit.
o FULL 63 KEY Computer grade keyboard.

*9 " monitor $1 99.
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,

I ,

PRICES START AT $203.35
SEND FOR FREE BROCHURE ~"

"ELEGANT"
DESIGNED FDR THE PARTl:ULAR HAM.

CLUTIERFREE CONSOLES

ICW TO D . EI RODua.. CON.O£U ' .0. lox 1163 TACOMA, wi. lUll. /2011 m ,.111
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ORDER
TOLL
FREE

JANUARY SALE
1-800-336-4799

ORDE R HOUR S: 11 arn . 8 pm M·F
9 am • 4 pm Satu rday

Bonu s: 2% Discoun t for Pre pa id Orders
(Cashier 's Chee/<. or M on ey Order}

::El II
CLOSED TUESDAYS

20595
16895

4 1 50
3400
7595
6 8 9 5
6 2,10
6 2 .10

' ''0

32075
46950

77. 9 5
9355
37 54
5870
6070
9 2 5 0
7395

161.95
Su pe.
1250
1495
11 30
2795
27 .95

C US HC RAFT ANTENNAS
A4 New Tnba"d Ileam 10-15·20m
A3 NflW TnbltO'ld Ileam 10--15·20m
Av.3 Ne w 10--15·20m Ven,eal. ,
ARX 28 Ne w R,ngo Rang", 2m .
A32·1 9 2m ..Boo"' .... · OX Beam .
220B 22 0 MH' "'Boo me ' .. . . .. , ,
2 14BJr. 800m", 14 4· 14 6 MH, .
21 4F8 Jr, 8o0me, 14 4 .5 · 148 MH, .
A1 47_11 11 ·E I"menI2m . .

TELEX HEADSETS ·HEAD p HONE S
CI 2 10/ CI320 Headp ho n"s , ... . . 22 ,95/3295
PROCO M 200 Headset/dual 1"' 1' MIC 77.50
PROCOM300 tt/w l Hudsflt/duallmp. m ,e " 6 9 95

C ABLE RG8!U Foam 95% Sh,"ld . . . . . ,26C/ft
BWlle ROIO , 2 # 18 , 6 # 2 2 . " . . ... I se/l1

KLM AN TENNAS (ot he. I n ll" nn in s tock)
K134A 4 -Ele"'e"l Tnbe nd Be a m
K134XA 6 'Elemen' T"ba"d 8ft.....
144 · 148 13LB2m 13· EI"m"nl w 'lh ba ll''' ,
144- 14 8 16e 2 m 16·£1""'''''110< 05e.. '
420--450 14420--450MH,14-f1 lemenl beam
4 20-450 18C420-450 MHt 18·"lemenlosca,
4 3 2 16lB 16 " Ie m, 430-434 MH, bo!amlbalun ,

H USTLER 5BTV 1O·80m Vernc al . .. ,
4BTV 10·40m Ve'tlc.1
3T8A New 10·15·20m Beam

Hf Mobile R. sooat 0<5 SI"O'Ida<d
10 and 15 mele< 1 9 5
20 m"Te~ 1095
. 0 mele.. I 2 SO
75 me ' e.. 13 50
A" enti AI' l S I 3 G 2m on 91 ass ant

17100
12400

CALL
28400
2 7900
2 8 4 00

CAll
17995
138 9 5

8 295
50.7 7

1995
6995
8295

...... 10 8 .9 5

, CAll
. CAll

. , . , .... CALL

SUPER SPECIALS
AEA Isopol"
AEA Ke ye ,s ,
AEA Code Reede's .
ASTRON POW ER S UPP LIES

VS3 5 M 25 amp eonl,n_s " d)us",ble .
VS20M 16 amp e o nl ," _ " ad)u."'bI" .

AZOEN PCS 300 Ha" d- h" ld 2 m ,
PCS 3000 2 m 'lCVR

SE NTE C H71200 2m hand-held
s r 7 T 440·450 ha nd· held

BIG DISCOUNTS
KENWOOD. ICOM, YAESU, AZOE N,

- Call 10 ' ou' q uol"
H Y·GAI N ANTE NNAS
NEW' TH7 010( Tn t>a " d Ile"m
TH3 MK3 3· Elem"" l Ileam
TH3 JR 3 - EI"m"n l Tn bltn d
18AVT!WB 10·80 Ve rt 'cal
14 AVQlW 8 10 · 4 0 V"n,c el

4860

66 .35 0:;-;"''''''',;;'''';';;'''-'''''''''''-'=-- - - - 8 720 ~
10550
131 9 5
15195
12995

9 195
, 6995

3 9 9 9 S
46900
74 8 9 5

1040,00

TEN·TEe SPECIALS
S l S Ar IlO" "'" HF 'lCVR
5 2 5 ArIIOSY HF 'lCVR
580 Della HF 'lCVR
546 O"'n, ·C HF 'lCVA.

TEN·T EC Ae e"sso""s
," 'IOC~ at d,scou nt pr'c es

MFJ PRODUCTS
989 New 3 KW Tu"e' , . _287 7S
9621 5 KW Tun"r "'''! SW,leh 19 9. 9 5
9 61 I 5 KW Tun". 13995
9498 300 w all delu.., fun". 12 2 .00
9 41 C 300 w a ll lun". SW" c hl"' I' 78 4 2
940 300 wall lun"r SW,lc h!mlr. . 69.70
484 G' a nd ma"e. memo'V ~ "Y'" 12 mIg .. , . 12 1 72
4824 msg Me mo 'V ke yer . . 87.96
422 Pa cesetter K" ye. w/8encher 8'1'1 , 8 7.15
4 10 PrOlesso. Mo ",e key" , . 11 3 95
408 Dell" " K" y" r w " h spe"d mtr . 69 69
4 96 Keyboa,d II . 296 9 5
7528 0.. ..1 lu,n"bI" f,lle' 78 42
102 2 4 -hour cloc ~ 30 95
26012620",. Dum",y Lo ad s 2),SO/56 75

2 50 2 KW PEP Dummy Lo ad 31.10 "'--':'-'="'="'::;':":"~'==~~"''-'~
AST RO N POWER S UPP LIES (1 3 .8 voci

RS 7A 5 amps con"" UOUI, 7 amp les .
RSI 2A 9 a mpI Co n l,n uous. 12 am ps ICS,
RS2DA 16 ..mps eo nl'nuous.. 20 a mps ICS
RS2 0M ume IS RS20A + m"le",
RS35 A 25 am(>$ CO<>UflUOUS. 3 5 amp ICS
RS35 M sam" IS RS35A + me'e"

M IN IQ UAO Ho. l
ALLIANCE H0 7 3 ROIO,
COE HAM IV ROT OR

ORDER
Q.d." s
In fo , m., I,on ....d
\I"y,n", Q.de.s
SIO' " Hou. s

I N FO R M ATI O N
1 ,BOO' 3 3 6 '4 1 99
(703 1 6 4 3 1 0 6 3

~W f 12 Noon

S,'lu'detY Y A M

geM
H M

Mailing Add ress: 2410 Drexel SI.
W oodbridge. VA 22 192

Store location: 1441 5 Jefferson DaVIS HWV·
W oodbridge. VA 22191

- CA LL FOR OUOTE S -
Se nd Slamp fo '" llye, Te,ms: Pr,c e s do " 0 1 ,nc lud e sh,p·
P'''ll VI SA a<>d Masler Charg" acc"p l"d 2% d ,scou nl lo<
"'''Po''d Ofde<s lea s h_'s e l\eco. 0< money o<oe" COD lee
S2 00 pe' o<der "n e e" $Ubi""" IOC";"'9" w 'l hou' nol O<;" 0<

Oblog"I'on

73 MagaZine • January,1982 101



, «

",, 311

THE NEW LOW COST
AEACONTEST
KEYER MODELCK-1
WILL MAKE YOU
MORE COMPETITIVE
THAN EVERI

5129.95
SUGGESTED AMATEUR NET

1275 N. GROVE ST.
ANAHEIM . CALI f . 92806 (714) 630·4541

NOTE : Pr ice , speclflcatlons subject to chimge without nonce

end obllg.a{!on.

2 r,000-2 r.450 MHz
High lOW (r'EP) low 2W (PEP); lifO luning; norse blanker: l ine ·
t une 58. KHz z CW olf'~ I : digitcll frequency counter : 13 811 de

@ 3A. negclfi ...e ground ; L 9 .5" XW 9" XH 2.5" : weighl (2. 3 kg)
S.7 lb~ : mobile mOUni ing brclckel.

SERIOUS DEAlER LISTS ,o\V,o\llABU

• Automatic Serial Number Generator From 01 to 9999.
• SOO Character Soft Partitioned "" Memory That Can Be

Divided Into as Many as 10 Messages.
• Exclusive AEA Memory Editing Capability.
• Two Preseltable SpeedsWith Fast Recall Plus Stepped

Variable Speed Selection.
• lambtc Operation From 1 to 99 wpm and Complete

Weighting Control.
• Extreme R.F.lmmunity. Will Key Any Modem Trans·

ceiv8r, Operates from 12 .:t 3 Volts D.C.
SEE YOUR FAVORITE DEALER OR CONTACT

Advanced Electronic Applications, Inc., P.O. Box
2160. Lynnwood. WA 98036. Gall 206/775-7373

AEABrlngSYOu the
Breakthroughl ~,

ALL NEW
t 5 Meter Mobile CW s, USB

CONTESTING1

$319.95

603-883-5005

SAVE
BOTH FOR ONLY

$319,95

•

FREE

~
~.- -=-----"-,.;;.&&14£t¥;b.::

WITH PURCHASE OF
3-TBA ANTENNA

• Lowest SWR at resonance
• Impedance 50 ohms
• Bandwidth et us broadest

(650 KHz on 10. 450 KHz on 15.
and 200 KHz on 20]

• 8db gam
• 25db trent to bac k ratio
• MaX imum power - legal 11m 11
• rcoaesr eternent- 23-- 1/2 lee t
• Boom Length, 14 leet 8 Inches
• Turning radius, 13 1eet
• We lght - 40 lbs

Engmeering , per formance and Hustler's tradit ion of
outstand ing Quality is yours in th e model3·TBA tn
band beam tor 10 . 15. 20 meters

Improved design featuring reduced element
length and unique dual resonance 1'1191'1 0
traps reduce wind loading and overall
we ig l'll. while allOWing an excecucoanv
w ide bandWidth

Specially designed beta match lor
crecrsron tuning on autnree band
and state dralt"l at! Oversized ~,"""'".R
boom to element mounting ~
and heavy duty construe- /'"
lion throughout assures
rel iable operation
regardless 01the
weather

~~y~~~!!~E$1~~~!~0
3-TBA Tri-Band Beam
10-15-20METER
Fixed Station Antenna

61 LOWELL RD IOPEN DAILY 1G-6
HUDSON, NH 03051 SUNDAY 12·5
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nCO"'KIl WIRHUS -
THI VLTI...... H CAe l l TYCOfII YlRHA '

~ :-.::.:-:::-- '18900
. :::1t --- - ...

~--

HOT "IW ""I'OAT' RlMOH COfro ' ROL ••
30 CHAJrj .. I L CAeu TY COfroY I RH A' .0-

89?~ = .:;-,..;'
H " ',.., -.-,OI'
.,. . ~o v '
H . I "

W . S>lI"G ll S"' U S Al COAOS ~ OVA "'I '"
30 CH I L CAel l TY CO..YlAHA '

~
~."....- 3995- ,-<""'....,...._..._.... .x.

___ Tv .." H , '
roo .......

~,,' " " . . ,..... .;
: (312)848·6777:. '-' . - .. . , .' .~

Specialists in Amateur Radio,
Short·Wave Listening

And Contemporary
Electronic Gear.

Ful Service Shop -S~m Analysis -Antennas
New and Used Equipment -CW-SS8-FM, Etc. -Towers
FCC Study Guides _Code Tapes - Books -Accessories

OYEl 70 IIANDS
IN STOCK

MA10 12A CLOCK MODULE
Complete alarm clock module with special

transformer and spec sheets included.
Just add switches.
8.99 ea. 3/24

8038
INTERSll

FUNCTION
GENERATOR
3 .99 ea 5/17 .50

FACTORY SURPLUS UHF TUNERS

4
95 •__.-_.- 0.-..._ _.
.. . T~_.. .. ,....... ...--

.43" Common Cathode
LED Display

These are first quality RED displays
manufactured by H.P.

# 50 8 2-7760 ,7gea 100/$65

95H90
350 MHz

ECl
PRESCAlER

CHIP
7 ,9gea 5/35 ,95

OV...RT(A-MIU 1II1AfUlS "" tR~OfIII

'I
.RlCEIYlR lUT('"

lJ 9S ,~_...•_,_._......_........ ............. ...,......
..... , VY_...

H" ". ....."""'

XI AN' REGVLATlD 12VDC POWEll SVPP LV'

fACTORV SURPLUS VHf I VHf
. '"TWIN" V ARACfO R TUNERS '

':' ==:::~ 3995
._~---"- ~.:.:'::::..~= ....

-,- ... ...a. H •• •OlJ"'PIJrjG' NOAfLCO e..OlllS lOOf' c...sn rres-

495 =c-"" ~
J _ _ v.... S$'

::~ o_ _ roo t1'<O~l .

IN STOCK - THE MURA
COROLESS TELEPHONE SYSTEM'

=:.;:= 14488-",_ ..--"---""'.. 11,..,:::•.'~::::'V::.::::., H , .... .........
SALE Of OVilRTZ ....nIA'l' ·

99
0l'fSUT~~~;.~::I ..TS.

_'C _.. -_ ...........,. " 1_· "-"' 1, "_ i'

WE HAVE

7400 SEAlES TTL
74LSoo SEAl ES TTL
74SOO SEAlES TTL
4000 SEAlES CMOS
4500 SEAlES CMOS
74COO SEAlES CMOS

IC SOCKETS

VOLTAGE REG'S

MPU'S, EPROMS, MEMORY

AND MUCH MORE

LINEAR
.34 LM741V .29
.96 LM747 .79

1.49 LM748V .59
,64 LM13 10 2.00

1.95 MC1330V 1.89
3,95 MC1350V 1.29
1.49 MCl358 1,79
4,95 LM1414 1.59

.59 LMl458V .69
3,95 LMl488 .99

.99 LMl489 .99
2.29 LMl800 2.99
1,29 LM l889 2.49
1,50 LM3900 .59

,39 LM3909V .98
.69 LM3914 3.95
.99 LM391 5 3.95

1.49 LM3918 3.95
1.29 75451V .39
.49 75452V ,39
.98 754S3V .39
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LM30W
LM308V
LM309K
LM311
LM31n
LM317K
LM318
LM323K
LM324
LM337K

~ffl
LM380
LM3B6V
LM555V
LM566
LM565
LM5<l6V
LM567V
LM723
LM733
T_T0-220
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Carl C. Drume/ler W51J
5824 NW 58
Wart Acres OK 73122

The Great Compromiser
- Henry Clay, eat your heart out

--,-~

Fig. 1. Wideband doublet
an tenna (no t to scale).
Design example: lowes t
operating frequency - 7
MHz: range-7-2l MHz; A
= 42.6 cm(1 .4J; B = 14.3 m
(46.5'); re sistor - 600-0 hm
noninductive. For transmit
ter power output of 100
Wa tts, use at feast 60 Wa tts
dissip ation.

A test of an antenna of
this type by the US Navy
Ele c tr on ic Labor at ory
showed a tr ansmi ssion line
standing wave ratio of 1 .4
to 2.6 over a frequency
range of 4 MHz to 22 MHz .
Antenna efficie ncy va ried
from approximately 20% to
60% over the quoted range .
Pe ak s In ra d ia t io n eff i
ciency were noted for fre
quencies at which the an
te nna was a qua rte r wave
le ngt h and three-quarters
wavelength . Below one
quarte r wavelength , the
ra d iat ion efficiency
dropped ra pid ly, but above
that point the efficiency
d ropped more slowly and
reac hed a rr unrrnum at a
freque ncy corresponding to
one-half wavelength.

Although the eff iciency
of the wideband double t is
less at any given frequency
than that of a co nve ntio na l
ha lf-wave d oub le t at its
resonant fre quency, the ad
vantage of wide band opera
tion may ou tweigh the lo ss.
Transla ted into dB drop on
a rece iver 's S-meter, the
loss is less impressive !

The direc tio na l charac
teristics of the wideba nd

mised solution was a wide
band-te rminated doublet .
Some persons prefer to ca ll
it a "squashed rhombi c ." It
has had a number of other
nickna mes .

The antenna, as shown in
the d iagram, IS a fo lded ,
r e s i s t a n c e-t e rm ina ted
doublet, one fed with a
bOO-O hm balanced tr ans
m ission line . The terminat
ing resistor may be ei ther a
nonind ucnve re sisto r, sui t
ab ly pro tec ted from the
weathe r, o r a bOO-Ohm
transmission line construct
ed of hig h-resistance wi re.
Alterna t ive ly, one cou ld
run a normal-loss bOO-Ohm
line to a conve nie nt loca
tion fo r the te rm inat ing re
sistor. Because of the fact
that the resistor must be
capable of dissipating 60%
of the rf e ne rgy supplied to
the an tenna , its physica l
size may make It not practi
ca l to mount the resistor
directf v on the dou blet.

The lengt h of the doublet
IS one-third of a wave
lengt h, and the space b€'
twee n wires IS o ne-hun 
dredth of a wavelength .
These two dimensions a re
for the lowest contemplat
ed ope rating frequ ency.

Of late, there has been a
resurgence of inte rest in a
ty pe of a nte nna ofte n used
by military stat ions during
the Hitle r Wa r. It was
desirable beca use it avoid
ed losses a ttenda nt to the
use of Marco ni-type a nten
nas . Marconis, unless used
in con junct ion with excel
le nt ground sys tems, have
an inherent loss that some
times is unacceptable . This
led to research for a system
t ha t wou ld avoid such
ground los ses. The task was
further complicated by the
fac t tha t mil itary high-fre
quency communication of
ten was required to operate
over a wide range of the HF
spect rum .

To reach an acceptable
solution of this compl icat
ed pro blem, an old idea was
resurrec ted from the dust
bin , dusted off , and slightly
mod ified to meet the exi
ge nc res of the situat ion. It
was not an ideal so lution .
But, then, lust what is per
fect ?

The s lig ht ly-c o m p ro -

the past 50 yea rs . That
doesn 't mean, however,
t hat the wheel has no t been
reinvented co unt less times!

•,

I
• •

•I•

-., ,.. .
•

T he search for better an
tennas has been going

on ever since Hertz made
his or iginal exper iments.
He. inc iden ta ll y, came up
with find ings that many
p eopl e t hi nk w ere no t
known unt il many decades
later. In fact. ve ry few new
facts rela ting to antennas
have been di scovered in the
past 75 yea rs; even few er in
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50% SAVINGS ON
VHF ENGINEERING Products

Reg Price

1815 SONOMA BLVD. VALLEJO, CALIF. 94590
(707) 644·6676
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All ITEMS '/0 LISTED PRICE. TERMS: Cash, cenif red Check.
VISA. Master Charge, Prepaid freight, or C.O.D.

(In, & COO Charges Collect). Sales limited to quantities on hand.
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well over a broad frequen
cy spec t ru m. The vswr on
the feedli ne would not be
low enough to make a
fix ed -tune , so lid -state
tran sm itter happy, but
wou ld be acceptable by al
most all transmitters having
a tuned output stage. An
imped ance-ma tchi ng de
vi ce w ith ba lun functions
w ould be needed to mate
the 6OO-Ohm l ine to the in
put o f most transmitters. It
would work the new ba nds
as we ll as those present ly
al located (w ith proper de
sign, o f course).

Aga inst the se advan
tage s, you must weigh these
co nsiderat ions: a d rop in
rad iat ion efficiency, the
necessity o f hav ing a term i
nating resistor, and a feed 
po int im ped ance not com
pat ible to m odern transm it
ters .

You m ake your cho ice. •

Reference
Department 01Commerce Carcu 
tar 51 3.943, I, June 27, 1949,

doublet are similar to tho se
of a co nven t io nal doublet.
The antenna may be tilted
(that i s, mou nted as a
sloper) to have a radiation
pattern more nearly nondi
recnonel . A m oment's re
f lect ion wi ll show yo u that
a transmi ssion line to a
sloper would be mu ch
easier to install than o ne to
a vertical.

Note that a balanced
feedl ine is requ ired . It's
possible, of co urse, to use
coax feed if you 're pre
pared to design and con
st ruc t a weatherproo f de
vice tha t' ll perform the
dua l functions of im ped
ance transform ation and
unbal anced-to-ba lanced .

The mil itary of both th is
count ry and G rea t Br ita in
made extensive use of thi s
type of antenna, mostly for
point-to-point co m m unica
tion ci rcu its .

To sum up, here's what
you get: a wideband ante n
na that' l l work moderately

UNIVERSAL COMMUNICATIONS
A Division of Innovative Labs, Inc. /I

P.O. Box 339
Arlington, Texas 76004-0339

$749.95 $699.95
Lots o f 1 Lots of 10

NOT A K IT!

At last, an inexpensive,
state-of-the-art

~/.:isa tellite TV receiver
MODEL DL·2000

• Ful ly tunable audio with AFC
• Channe l scan feature standard

• Remote contro l opt ion available
• Jac k for external signal metering

• LED bar readout indicates video quali ty
• Front panel select ion of video polarity

• Built-In AF modulator and video output driver
• Hi gh qual ity const ruct ion, attract ive packag ing

• Local osci llator leakage minimized special mixer design

Accessories lnclucle LNAs ($585 . nd up), power supplies for LNAs, leedhorns and antennas,

• • • • •--
Accessories include:
• LNAs ($650 and up)
• Power supplies lor LNAs
• Feedhorns and antennas

TERMS: COD, Monoy Ordor, Bonk Cords (800) 433-5172 ORDERS ONLY
HOURS: 8:30-4:30 COST; MON-FRI (817) 265-0391 INFORMATION

our product may be copied, but the performance 15 never eQualled·p.O. BOX 339, ARLINGTON,

UNIVERSAL COMMUNICATIONS TX 76004-0339
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I NOW, send RTIY I
: with a kever :
I or I
: CW keyboard! :
I I
I I
I I
I I

:~.s. :
: MicrO-RTTy' M:
I $299.95 ......,ri<. I
I I
I «amronrcs brings you the I
I newest development in RTTY I
I send / receive devices with I

the Mlcro-Rny.tm
I Micro·RTTY can instantly I
I convert CW from any kever I
I

or CW keyboard into stan- I
uaru AFSK two-tone RTTY or

I two-tone CW 10. I
Mlcro-RnY sends and reo

I cefves RTTY at 50, 67. 75 and I
I 100 WPM plus ASCII 110baud. I
I Advanced programming of I
I

the internal mfcro-computer I
and panel controls provide

I for transmit /receive, CW 10 I
and automatic or manual car-

I rlage returnll ine feed (CR l FI I
I f unctions. I
I Mlcro-RnY will receive I
I

any shift of RTTY and oeorav I
the message on ten big.

I bright fl orescent displays. An I
I

active 100 Hz f ilter at 2295 HZ I
and a "tuning eye" make tun-

I ing fast and easy. power is I
I supplied by a 9 Vdc adapter I

that'S mcrcoeo.
I All these features, and I
I more, are packed Int o a small I

2W ' by 5" by SW ' enclosure.
I see your Authorized Kan- I
I tronics Dealer for a demon- I
I

stratton or write for a FREE I
brochure.

I I
I I
I I
I I

: II~ Kantronics :
(9131842·7745

I 1202 E. zsro5treet I
I Lawrence, Kansas 66044 I
L J

call lor
super-low

PflCf"

* Two optimind Morv.......
'* °';'111 a. A nalog filll",nll

w,th 16 db A Ge

* Auto"'ll ic IPHd trllCk ing
J _ 70 wPM.... -

CK·' Con test Kever with 500 character
memory, sctt message partit,onir19. auto.
malic serial number. and much. much more,

call lor super·IOw pr,ce'
M K·' M orse «ever with selectable dot &
dash memory. full we ight ing . cal ibrated
speed, bug mooe and m ore .

call lor super-to w price '
KT·1 KeyerTrainer with alilhe features 01
the M K·l eccve eoc tre M T·1 below

call for super-low prtee'
MT·' Morse Trainer for pulling up that Code
speed the easy way with automatic speed
increase. l ive rene- Of random word length
aoc more.rrore.more . . .... _"

call fo r super·low price'

huge stock 01ham gear). and try be fore
you buy! We uont mean a l ill ie crt-tre.a«
diddlin\l wi th the keyer .. we let you PUT
ITON THE AIR A ND HAVE A OSO .. really
Check It out under YOUR kind 01operallng
ccocmoes... then oecee. we know AEA.
and we know you'lI select one 01these:

lsopole 144 .
tsoooie 220. .
rscccie 144 lunior
tsopole 220 junior

FIND AEA
AT

'j,)S THE EXCITING ISOPOLES THAT ARE
9\l BOOMING OUT THOSE INCREDIBLE

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

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

MM·' MorseMaticTIo4 memory key8f with
two rrncoecomputers and 31 fantast ic lea·
tuees including up to 2OClO characters ot
memory plus virtually every capabil ity o f all
the Other keveee & trainers lis ted below. , , .

call for sucer-tow price'

Get your nanos on AEA's greal kevers
and rsopcre antennas at Rad ios Unli m ited,
You can reach us easily via the Jersey
TurnpIke, and when you get here you can
TRY BEFORE YOU BUY at our on-store
opelallng POSIllon. Yes! Pick out any AEA
keyer.lor any other equIpment 110m our

Find them a ll at Radios Unlimited . plus a huge co llec tion o f new geal Irom all
major rnanutacture rs...a big selec tion of used equipment bargains. all you 'lI ever
need In tcces. acce ssoues. operating e.ds. coo• . connec tors and part s prus a
modern seosce department dedicated to keeping you on the au IrS like a perpetual
f lea meoeu For directions. call
(201) 469-4599

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

QRZ Wl'., W2" .nd W3.... .

LOOKING FOR AEA PRODUCTS
IN THE NORTHEAST?

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

* * * * * * A STAR IS BORN * * * * * ** lde,llo r NoviCII,SWL', * Copi,. Morse, Bau do l
.nd seasoned .....1..... 80 ASCII codft* BujlHn eodlI p<8CI;c.
0IC~1a10f a.~...,* 12 VDC 0Iwt1tl lotl or
120 \l AC _Ih IdaQt.,

p rOV'ded

* OPI,onal ser'..I/~'all.1 t~~;i:!!;j;;;;;;;~;;,;;JASC II outPUt port

Call or wrile fo r brochure o r Of"de,
COOe *STAR n ol Kit CS-K $169 .95
COOe *STAR Wired . . . . . .. . . . . . .. . .. . . . . . . . . . . . . . . . ..•. . . CSF $249.95
Optional ASCII Ou tput Port Kit ....... ....... •...... ... CS·IK $69.95
Send Check or money order. Use your VISA or Mast erCard. Add $5 .00 shipping and
handling tor continental U.S. WiK on,!n ,"idenls add 4 % Stltl Sal" Tex.

Corporotion .... 5O Telepho".; (4141241 ·8144
p. O . 80. 513G, Th~nnil". Wiseo"",n 53092
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Ever tried to read computer sales literature?
Ever tried to talk to a computer salesman?

Ever tried to make a decision about
which computer to bUy?

Relief is here for only $25.00
D YES

Yes... then you know what rruetranon is .
Help is on its way . Desktop Computing pre
miered this fall. The first and on ly com pu ter
magazine written tn plain EngUsh. Preposter
ous? Not at a.11. I t Is possible to explain comput
ers without all the 1'computerese." That 18 what
Desktop Computing 18 doing each month. Send

e ay or 8. no-risk eubscrtpuon that
will give you the kind of understandable, use
ful lnformat1on on computer s you 've been watt
ing Cor.

Why do y ou n eed a. plain-E nglish explanation
of desktop com~uters? Becau se they have just
come of age and are saving thousands of bust 
nesamen lik e y ou an amazing amou nt of
money. They not only save money , do things
faster, provide a ccess to more info r m a tion ,
allow a smaller s taff to do more work , they also
allow you to get Into services for your custom
ers which were not practical befo re . You can
provide mor e ser vices a t lower cost. To get in on
the sa vings a nd expanded cu stomer serv ices,
you need information . Des ktop Computing will
bring you that information. Desk top Oorn
punng wtn cut th rough a ll t he technical
hocus-pocus .

In this time of high in teres t rates. a truly low
cost desktop computer system (u su a lly a micro
com pu ter system) is a welcome even t . Let Desk
to p Com pu ting explain what these systems can
do for you , The subscription price is $25 a year

Ma U1ng List Ma gic

Surviving the Com pu ter Revolution

Microcomputers in the Hospital Lab

Computer Beefs Up Cattle Farm

Her e's a look at some of the articles $25.00 will
brtng you:

Wayne Green, the pu blisher of Desk top Com
puting (a nd also of Kilobaud Microcomputlng
and 80 Mlcrocomputlng both successful
computing publications) has gone through both
the agony a nd joy of working with co m puters .
He has lost a Quarter of a mutton on a mainframe
big boy computer only to come ou t on the other
side with all the frustration necessary to run a
200 em ployee publishing fi rm on several
TRS-80·s.

Way ne ha s a reputation for being honest a nd
unafraid He 'll make sure you get the truth . In
the rneenng Introducing the idea of DesktoE
Com puting to h is staff Wayne said ,

"Our objective is to be the only co m 
puting mageame written tn plain
English ."

So that is wha t you 'll be getting- honesty and
directness, Desktop Computing will give you all
the infor mation you need on co m puters In plain
English .

Sign me u p for Deekwp compuung I will get one yOlLr a t the only

computi ng magazine wr itten In plain English tor '25.00.

Call sou-free:
(8 00) &88·5473

or maU the
cou pon belOW .---.. ...

Canadian 1 sr only/ US funds '27.00 Foreign 1 yr. only / US fu nds S35.00.

NAME

ADDRESS _

CITY ~ STATE ZIP' _

SIGNATURE EXPIREDATE _

CARD _ INTERBANK - 32186



ayne Green Books

Order Both Volume. and Sa.e! BK738402518.95
Kilobaud Klassroom-
A practical course In digital electronics
by George Young and Peter Stark
l earning elect ro nics theory without practice Isn't easy. And it's no tun to build an
elect ronics project that you can't use. Kilobaud Klassroom, the popular series f irst
published In Kilobaud Microcomputing ,combines theory with pract ice. This is a practi·
cal course in digital electronics. It st arts out w ith very simple elect ronics projects, and
by the end 01the course, you'll co nstruct your own working microcomputer!
Aut hor s Young and Stark are experienced teachers, and their approach is simple
and direct. Whether you're learning at home or In the classroom, this book pro
vides you with a solid background in elect ronics-and YOU 'll own a computer that
you built yourself!
Ki lobaud Klasaroom eOnlsma Gelling the Ba il Roiling, Gales and Flip·F lops bplalned, J.K . Flip-Flops aM
Clocked Logie, PC Boarda alld Power Supplies, Hard ware Log ica l Function s, Voltage, CUrfl!llt and Po wer Sup·
plies, Tralls isto rs, DiOdU aM OP Amps. P...tees all(! Mo,e Pl,r ISU , Co\rn lers all(! Reg iSTers. Bu s TraH rc Coil.
trOl , ROM aod RAM Memones. 1/O cueuttry . Para llel alld Senall/O I>o<1s, Compute< 110 III. Comp...Te< I/O IV,
Compule< 110 V. ProenllOf Conoeehons, Fillally ... The Kiloballll Klescendo, Eprom. aod Troublesl\OOTrng,

b pa naions aod Programming. Machrne-Language Prog'ammtllg. ASse<nbly-t.ang ...age Programm rng. cee
nectrng to 1M o... ls;de World .

ISBN~7·1 (available December) BK7386 $14.95

The New Weather Satellite Handbook
By Dr. Ratph E. Taggart WB8DOT
Here is the completely updated and revised edition of the best-eetnnc Weather
Sateffite Handbook - containing all the information on the most sophisticated
spacecraft now In orbit. Dr. Taggart has wri tten this book to serve both the ex
perie nced amat eur satellite enthusiast and the newcomer. The book is an introduc
tion 10 satelli te watching that te lls you how to construct a complete and highly ettec
uve ground station. Not just ideas, but solid hardware designs and all the instruc
tions necessary to operate the equipment are included. An ent ire chapter is devoted
to microcomputers and the Weather Sate lli te Station. And for the thousands of ex
perimenters who are operating stat ions, The New Wea/her Satellite Handbook
details all the procedures necessary to fo llow the current spacecraft.
Witatner Sat&lhle <:onlaillt Operallonal Salem" SysTema, All'",,,, Syslems, Weallle< Salellrle~, A
CaII'lOO& Ray Tube (CRT) Moni lor lor SaT&ll, te Picture [),s.pIay, A [),ree1·Pr!llhno F_ m,1e System tor Wealner
Salel lrte Display, !-low TO Ftflll The SaTelllle. Tesl EqutpmenT, Mf(:.oeompulers aflll tM Wealner Salellrte STation,

Sl atton Opeo-alJOlls. ISBN o.8I!lXl6<Il!>-8 available now! BK7383 $8.95

Annotated BASIC-A New Technique for Neophyte•.
BASIC programming was supposed to be slmple- a beginner's prog ramming

language which was so near to EngliSh that It co uld be easily understood. But, In re
cent years, BASIC has become much more powerful and therefore much more dif
f icu lt to read and understand. BASIC simply Isn't basic anymore.

Annotated BASIC exp laIns the complex ities 01 modern BASIC. It Includes co m
plete TRS·BO· Level II BASIC programs that you can use. Each program Is annotated
to explain In step-by-step fashion the workings 01 the program. Programs are
flowcharted to assist you In follow ing the operational seq uence . And-each ch apter
Incl udes a descript ion of the new concepts which have been Introduced.

Annota ted BASIC deals with the hows and whys of TRS-80 BASIC programming.
How is a program put together? Why Is It wr itten that way? By observing the ere
g rams and fo llowing the annotation , you can deve lop new tech niques to use In your
own programs-or modify co mmerci al programs for your specific use.
A" 'tella llod IIAS/C VoIu_ 1 contaiM ProjeI::t lng Pmlltt. s...noeyor, Thing. to 00. T... StIelt... lnl rollueUon 10
OIgllal logie, Camelot. The SOu__ Code. Decluet lOl\, Op Amp. COnI'lCIor COil Ellimaling. (. yaila,*

No-..mbel) IIK73lI4 110" 5 ISBN ll-68OQ&.028.X
AnnolallodllA$IC Voluma 2 eont. lnt Rough Lumber Lltt, Tri p Mileage, Flight Plan, OSCAR Dati, SWRiAntenna

DeSign, Superman, ~tall Arou nd Ihe Ro.., Nume, le Anl lysls, Demonl, Air Raid, Gqraphy TeSI, Plumbing
Syltern O&sllln. (ayailabla February) BKT.I8!i 110.i!i ISBN ~B00e037·9

A(U'RS[
ONOO=U
£U:cntON1CS....-....- ,

" TRS-eO .. . trademark 01

~"' sn.ck Di1lOllon 01Tiltldy CorP_

FOR TOLL -FREE ORDERING CAL L 1-800-258 -5473
WAYNE GREEN BOOKS e PETERBOROUGH NH 03458

Use ,he Ofder .....rd Of ilemi.le \'Q\l' oroer on. sepa'.,. piece 01 paper iliAd ....11 \0 Wilyne Green 800k All: sales . Pelert>orougl\ NH 030t5B.
Be $Ufe to Include chec~ or detailed cred it ca'd inform. ,oon. (\Ii.... MaSlet Cha'le or American Expren aocept ed, ~

No C,O.D. orde,s accepted. All orders add $1,50 handling. PleaM allow 4..(1 wOO s after publication tOf deIiYflf)'. Questions regarding your Ofda,?
Plnasa w,ite ' 0 Customer Senile. at the above address.
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OEBCO ELECTRONICS
P. O. BOX 9169 DEPT. C

CINCINNATI, OHIO 45209
Phone: (513) 531·4499

$34.95

RAPID 1/ CHARGER

Si49.95

Our NEW AC version of the Rapid Mobile Charger .Charge
you r handheld rad io in 2·3 hours. Will not overcharge
batteries due to the same automatic shut-off ci rcui try
found in our Rapid Mobile Charger. The input is equ ipped
with a UL app roved transformer and the output with the
appropriate charg ing plug . No adjustmen ts necessary!
LED indicator shows current is flowing and all the proper
connect ions have been made. Models available fo r
Kenwood TR2400, Yaesu 207R, Tempo 51, 52, 54. 55,
Santee HT1 200. Wil son MKU and MKIV.

NICAD BATTERY
CHARGERS

TERMS: US & Canada add 5% sh ipping . han dling and insurance.
A ll o thers add 10'llt (2O'!Il Air Mail ). COD add $2.00 COD fee. Ohio
res idents add 4 '~ sales tax. Visa/Mastercard welcome,

SatIsfac tion Guaran tfffld
10 day uncondit ional guaran lee! II you are not eeuenee WIth this
product. re turn it wi th in 10 days in origina l cond ition and we wi ll
re fund your money (less sh ipping & handling) .

Dealers p lease inqu ire

RAPID MOBILE CHARGER

Charge your handheld rad io off 12 vol t source in 4-6 hours.
Will not overcharge your batteries due to automatic shut
off c ircu itry. Equipped with c igarette lighter plug on the
input side and the appropriate charg ing plug on the output
side , Cord lengths allow lor convenient use while
charg ing! Models available for the Kenwood TFl2400.
Vaesu 207Fl, Tempo 51, 52 ,54, 55, Santee HT1 200, Wilson
MKI I and MKIV. Other mode ls available also . Please ceuor
write for more in fo.

$2155.00
$2865.00
$1975.00

ALPHA AMPLIFIERS:
IN STOCK

374A
78
76PA

ALPHA
ALPHA
ALPHA

ClI·l COlITEST
KEVER.$129.95

KT·l K'ryn/TRAI!lEI! ;$IZM~ ... <CPi· A.J$;I'~4U""9P5:t
ME.!MEMORY EXpAItSiON ','
BOARD FOR MM·I KEYER $59.95 AC-2 350 Ma.

MK·l STANDARD KEYER $79.95 $9.95
MT·l MORSE TRAINER $99.95

ISOPOlE VHf·ANTeNNAS
ISOPOLE 1440R 220 JR. $29.95
ISOPDLE 1440R 220 SR. $39.95

H.NDHEIDSp&ECIAHI··
YAESU ' (FT.207 R $259.9 5
KENWOOO TR·2400 $299 .95
ICOM 'C·2AT $23995
TEMPO S1·T $249.95
TEMPO S·1 $229 .95

· TR·2400 ANO FT·20 7RSPEC'AL
- L1M'TED OFFER-SUBJECT TO STOCK ON HAND

C.D.I. ROTATORS

HAM IV ROTATOR $165.00
TAILTWISTER $235.00

WR'TE! ~OR COM~illITE SPECIFI~A1iONSONA~
KEVER:;; OR ALPHA AMPLIFIERS; ;

WE STOCK KENWooO, 'COM AND YAESU

SENO S1.00 FOR CATALOG AND USED LIST ANO
WE WIU ADO YOU TO OUR MAILING LIST

No Sales Tax in Montana.

" ,C,ALLIOD,AYI
"-259-9554

MORSEMATIC
MM-1 KEYER

COMPUTERIZED KEYER .•• GREAT FOR
CONTESTING, 0)( OR CODE PRACTIC

;{, ....',','

C~SH ' "

PRICE
$175.00

UST$199.9

CONLEY RADIO SUPPLY
318 N. 16TH ST••

DILLINGS. MT 59101



Touch-Tune with Thumbwheels
- cast away darkness

Photo A. Direct thumbwheeJ-switch readout on the proto
type KR 1000. (Photo by ZL4LM)

would be to file down or
snip off the sharp tip of
each thumbwhee l switch
posit ion correspondi ng to
zero, just enough to make it
fee l different than the other
numbers. (Fig. 1 .) A blind
person could line up all the
zeros and then flick down
each switch in turn to arrive
at a desi red frequency.

Arthur's face lit up when
he dialed up his first station
(Photo B). " For the first time
in many years I have been
able to tell the exact fre
quency of a station without
the hel p of anyone else!" he
exclaimed. later, he wrote
about his experience for
SWl publications .

In 1978, there were no
popular commercial receiv
ers or transceivers (to my
kn o wl ed ge ) t hat used
thumbwheel switches, so I
did not bother to write this
article then. Today, it's a
different story. There are
several examples around:
ce rta in CB-t0-10 conver
sions, Ico m le -2A, AR 240
series (in the U5 known as
Tempo 51 /2/5). etc . There
must be dozens of non
amateur applications, too.

Even if you are not blind,
this simple mod may come
in handy if you are caught
in the da rk or want to
demonstrate amateur radio
to a blind friend , and
perhaps some manufac
tu rer could incorporate the
idea as an added featu re! .Fig. 1. Modified switch.

thumbwheel switches for
direct programming/read
out. (That's another story.)
A receive-on ly ve rsion, the
KR 1000 was built and a
prototype. shown in Photo
A, was to be sent for evalua
tion to Arthur Cushen, the
famous blind shortwave lis
tener.

In the past, b lind rad io
amateu rs and SWls have
relied mainly on crystal
markers or sighted spouses
and friends to provide fre
quency readout. In recent
years, several commercial
a ids have been marketed,
but they are not always
compatible with existing
equipment.

I was to take the KR 1000
to the 1978 annual conven
tion of the New Zealand
Radio DX league at Tiwai
Point , near Inverca rgill. I
was trying to figure out how
Arthur could " tune around"
without assistance, when
the idea struck me!

How about marking the
t humbw hee l switches in
some way so that Arthur
would have a starting
point? The easiest method

•

.-

I t was well before 1977
when my friend . Don

ZL4DS, designed a synthe
sized transceiver using BCD

Ash Nallawa lla ZL4LMNK3(1T

53 Chirm ;de "venue
Werribee, Victoria 3030
Australia

Photo B. Blind SWL Arthur Cushen finding his first station
unaided. [Photo by Leo Miezenbeek)
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., ~ IICOM!
FALL SALE

ME

NH

v,

NJ

Ne

VA

PA EEB
..,~-;;;;:-( Buy With

DEl Conlldence
AT YOUR SERVICE
Dick ·K4EIH
Danny JrNA4SDE
Curt is -WB4KZL
Sco tt -W B2YSY
Larry ·K0LB
Ned ·K4SYF
George ·W4EV

Mary Ellen
Chery l

FULL ICOM
LINE ON SALE

tCOM NET SALE
rc 2AT S 269.50 $242.55
rc 3AT/4AT S 299.50 $269.55
rc 25A $ 349 $314 .00
IC 730DC $ 829 $739 .00
IC 720ADC $1349 $1199.00
IC 251A $ 749 $669.00
IC 290A $ 549 $489.00
IC 45 1A $ 899 $779.00

FULL YAESU LINE ON SALE
FT 208R $ 359.95 $323,00
FT 7Q6R $ 359 .95 $323,00
FT 707 $ 810 $729,00
FT 101MKlll $ 925 $799,00
FT 290R $ 399 $359 ,00
FR 7700 $ 549 $479 ,00
FT 902DM S1 m $ 1379,00

EEB

-

Nowl EEB Is The Only
ICOM Authorized
Service Center
In The
North
East ,.-.-' NY

2300 MHz
ANTENNA

WITH BOX
FOR DOWN·
CO NVE RTER

$27.50

• A T'aoema.... oIlhe Tal'ldy Corp

•

RTTV/CW .
For the TRS-BO

I-- r--..M . .. . , _

DOWNCONVERTER
Kit __.. 528.50
Assembled 548.50

2300 MHz PREAMP
Ki t 525.00

POWER SUPPLY
Assembled 535.00

SATELLITE TV EARTH STA TlON
• 24 Channel Receiver
• 10 I Antenna
• Dexcel120 ° LNA

Carl for detai ls and price

Also Available: Commercial System with
Bogner Antenna . . _... . . __. . . . 5169.00

PB RADIO SERVICE -'"
1950 E. PARK ROW' ARLINGTON, TX 76010

CALL ORDER DEPT. TOLL FREE r~l ' --, FOR INFORMATION CALL

(800) 433·5169 l- J . "" . (817) 460·7071

ROM·116
RnY/CW Operallng System~~-----_.l~~
Detailed brochure avaIlable on request.
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MICROVERTER VUC-311
Converts Mid and Superoand Signals to
UHF Channels 43 to 83. All ows all sets to
tune without cost ly separate selec tor
boxes. •Rated In . Accessory kit available
for 5200. consisting 01 matching t rans
former plus 2 jumper cables.

Call or wrue (or Free Catalog
Other 75 ohm Cable Supplies:

2· way Cable Swi tch $4.95
F59A Connectors , .. _. _. 101$2.15
MT6UVFM Back o f Set XFMR $2.39
2·way acutter. " $2.79
a-way Spli tt er , , $4.39
F81 " F" Barre l $ .48
RG·59 /U Coax 100 % Fo il . , $ .101ft
mnne Grounding Block $1.89
Outdoor Matching XFMR $2.25
Indoor Mat ching XFMR $1.25
F61 Chassis MI . F em a le $ .48

PI"S shi ppi ng Idd 10% . $1 .SO minimum.
COD Idd $1 .SO. Fla. Res. Idd 4% .

NEMAL ELECTRONICS
5685 SW 80th Street. Miami. Fl 33143

Telephone: (305) 661-5534 ....12

ISOTRON .to
.31IN. HIGH

NEEDS NO RADtAL$OR
MATCHING DEVICES

ISOHION 20
I ] IN. HIGH

BIG ON PERFORMANCE
SMALL ON SPACE ~ '"

IE! BllAl COMPANY ~
13031687-3219

flORISSAN T CO 80816

---~~...,.,..

+BOTHON ArmNNAS
THE BEST THINGS

come in little packages.•
FOR 80-40M20 METERS

::--

ISOTRQN90
s. IN.HIG H

REX BASSETT
ELECTRONICS. INC.
1633 NE 141h Ave., Bldg. 11
Ft. Lauderdale, Fla. 33305

Tal: 3051561·1400

For
Commercial , Amateur,

and Government Services

Write or phone lor Iree brochure
and p-ees on Bassetl mobiles and
Helium Trap Antenna Systems.

Optimum gain coaeeers for VHF
and UHF. Uni!y gam mocIels lor HF.
Amateur band models are tnven
toned for " o ff the shelf" delivery,
Co~ercial s to SP6l:S

Helical inductors sealed in helium
filled Fiberglass impervious to all
weather. Adjustable 17·7ph wh ips
and solid brass hardware chrome
plated and pol ished.

Rugged. low drag. high efficiency
mobile eotermes engir'l8efed 10
maintain resonance at all times,

MaxImum overall heighl 01 on ly
70 w

• Average weight 01 only 6 oz.
They remain verncer at all speeds,

BASSETT HB..IUM
MOBILE ANTENNAS
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UPDATE YOUR 2M RIG

-....

SCANNERS:

IC2AT
KENWOOD TFl7400 A. TFl7600.IC22S

&. TR7625
TEMPO (& 1. &1 ,1,. & 2. &5)

KDK 2015. KOK 2016,1,.
YAESU FT227R

MIDLANO 13-510. 13-513
CLEGG FM·28

KIT PRICE 53995
(TE MPO & IC2AT

PREASSEMBLED ONLY)
SPECIAL PREASSEMBLED: REG

559 95 SPECIAL NOW S<C995

YAESU: FT221RA. FT227RB.
FT 207R. CPU2500R

AlDE N PCS2000. PCS2880,
ICOM: tC255A

FMADAPTER
NOW AVAILABLE

CONVERTS EXISTING HF
TRANSCEIVERS TO

I().M FM
K'I S39 95

preassem brec $49,95

AUTO-RESUME SCAN
MODULES

INCLUDE $1,50 FOR
POSTAGE AND HAN DLING PER ITEM

AED ELECTRONICS
Tel: 5"-737-7293

P_O Bo. 730. Snowdon Slall(M"l
Monl,eal Ouebec H3X 3xa Canada

CLI," .....0 .....IL COY,"ON TOOAY TO:

POLY PAKS. INC. ....58
P,o. 80. 9012 . str
S LYNNFIELD, MA 019010

flUSH ME YOUR FREEOISCOUNTCATALOO)

N....E;
"OORESS : __

CITY :

STATE : ZIP :

Model 594
• 2 Pol. 2 p o , " lon
• Cr o ss 'e /" 45d b

(measured at 30
MH z)

$22.00
Speciflc.tlons for both switches

• Pow., 1 KW·2 KW PEP
• Imped.nc. 50-75 ohms
• VSWR 1,2 .1 uptol50 M H z
• Dimen" on. 13. " h,gh. 5" Wide . 3" deep

• Wel"ht 1 lb.
• Moun' Wall or desk

$19,95

Model 593
• Slngl. Pol. 3

POSItion wllh
gro unding 01 a ll
unus ed POS,t lonS

• C, oss,. I. [mea-
sured a l 30 MHz) is . 45d b between ad·
jacent oullels a nd 60 db between alte r
na te outlets

COAX SWITCHES
from Barker & WIlliamson, Inc.

~,~'
... U9Die

IUMSHAaC
808 N. M.ln

Ev.n,vll\• . IN 47711

GO SOLID STATE WITH TEN·TEC

FANTASTIC PACKAG E DEAL-SAVE 57(10

LIST SPECIAL
546 OMNI<: XCVI" "''' ""255 Pwr Supp/Spl<, ", '"....... Hercu," ,,",p "" 1219

PACKA GE ~ICE sscea zea

Call or . rll. for oll'Mlf T.....TK ba,~1n prien

SPECIAL THIS MONTH
HAL CT 2100 ... . , ......... . ... . ,cell

.lEA MeA Re l ::ler ""AZOEN PSC 3002M I'Iat'IdI'IeId ~"CUBIC ASTRO 103 51175
DAIWA CNA 1001 A"lo!Ut"" sssa
ICCM 72.OAlPw,SupplM,k "'"ICOM 730 Xcv, 5715
ICOM 25,1, 2m Mobile 5315
ICOM 2ATI3ATJ4AT Handheids call
KANTRONICS MiniAeade, par;~age ""MF (96 Keyboard sese
MIRAGE B10ll2m. Amp '"SANTEC Hendt>elds ~"
VOCOM 2w inl2!>w out 2m Amp "
~ 812-422-0231L:...:MON ·Ffll,...M·6PM • SAT s...M·.PM

"""'. I<i' 0.' n. ~ .~a "IO" ""u.~m.~" ..,

-,.... ,--r-
Ii o.F _

... ~ l,-
-

For complete mto-manoo

conc e rnin g the HF6V &

o t h e r Butternut p roducts

see you r d e aler o r vvnte

for our frf~e c etaroq

B urte m u ts new HF6 V

automatic bendsvvitchinq

vertical lets y o u use the

entire 26-foot radia tor

0080/75 . 4 0 . 30. 20 and
10 meters (f u ll Quarter

w a v e unlo aded perform

ance o n 1 5 meters) . No

los s y tra p s . Butternut's

e xclusive Drtterenua !

Reacta nce T umnq " err

c uurv uses rugged ce-

i!: rarruc c a p aci to rs and
l1,.;. large-diameter self-sup '

! I p ort ing In d uctors for

radiation ett .crencv a n d

DX performance u n

m a ter-eo by con ve n tion al

muluband des igns o f

c o m pa rab le height .

q
.e t-

STILL MORE
USABLE ANTENNA
FOR YOUR
MONEY ...
PLUS 30 Meters!

W{l

"'~~

@
BUTTERNUT

~ C ELECTRONICS
CO.

GARY AIRPORT

BOX 356E Rte. 2
SAN MARCOS. TX 78666
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For a FREE SAMPLE COpy please
send $1 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, WOlcott, CT 06716.

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
CAMSATl, P.O. Box 27, washington, DC
20047. Please write for application.

~"
Wnte lor information.

IIA

r_.
O~u1

International's lead ership in crystal design and
production is synonymous with quality quartz crystals
from 70 KHz 10 160 MHz. Accurately controll ed
calibra tion and a long list 01 tests are made on the
finished crystal prior 10 shipment.

That is why we guarantee International crystals
against defects. material and workmanship for an
unlimited lime when used in equipment lor which they
were specifically made.

Ord ers may be placed by Phone : 405/236-3741.
TELEX: 747-1 47 . CABLE: lncrystal: TWX:
910-831-3177 ' Mail: Inte rnational Cry sta l Mfg . Co .. Inc.,
10 North l ee, Oklahoma City, Oklahoma 73 102.

•-•--
~'H _. _

.- -
-

---..

MVD·1000

--- - -• • •
-- _ "M

MORSE
RTTY
ASCII

MKB·2000
• Complete set of alphanumeric, punctuation, and

special function keys CQ,DE,BK,KN,SK,AA,AS,BT
• 500 character text buffer with BREAK feature
• 10 reprogrammable 40character message memories
• 1·199 WPM, Weight & Interchar. space, Aandom Code
• Bulll·in 11 0 VAC power supp ly
• Buller/Memory lullness Ind icators
• 1 yeer werranty on perts and labor
• AltracUwe anodized brushedllluminum and gray

wrinkle finish case, only 13.3 x 9.4 x 3.5 In.
• ATTYIASCII option Includes-"Bra9 Tape" interface,

CW 10, OBF and AY lest messages, auto CA/LF and
LTA/FIG shift 60,66.75,100.132 WPM Baudot 110,300 baUd ASCII

• Other options - Memory expansion, AFSK modulator

• Copies Morse Code directl y I rom you r receiver
• Automatic speed tracking with sell calibration
• 6-60 WPM speed range
• Manual speed tracking to give operator more

control
• Active IiIters and digital sampling lor increased

noise rejection
• Operates with any TV set, no expensive monitor

needed
• Two page display with 1611n8s 0132 Characters per

page
• Attractive anodized brushed aluminum and gray wrinkle

llnish cese, only 3 Jl 10 x 10 in.
• ATTY/ASCII op tion Includes demodulator

MKB·2000 (Morse Only)
ATTY/ASCII Option

Send For

Free Information

5319.00
50.00

MVD-1000 (Morae Only)
ATTYIASCII Option

Add IS.DOper unit for shipping U.S.A.

5369.00
89.00

.~

=
(608) 362·0410
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Larry "ulrman W1t4VYR
Rle . 1, 80l 166

Sylvester Cit 31791

Put Talking Time
on Your Repeater

- a Sharp idea

The regu lar time and
alarm func t ions are provid
ed as in any elect ronic
clock, but you have several
options. One optio n is time
on the LCD without voice
announcement or alarm. A
second option is an alarm
function that wakes you to
a tune; if you fail to rise, it
informs you that it is now
five minutes later and you
are late . The last time o p-
tion is the alarm prev iously
descr ibed, plus half-hour
and on-the-hour automatic
time announcements . Oth
er functions bes ides t ime
and a larm are talking t imers
(5 minutes and 30 minutes)
for you da rkroom people
and sto pwatc h fu nctions
fo r you joggers.

Th e most inte re st ing
thing about the clock is the
voice. It is produced by a
read only memory (ROM)
conta ini ng the vo ice pro-

hours and minutes as you
press the button. After you
have the correct t ime, press
the Set button whic h loads
the programmed time into
the clock . Failure to press
the Set button will result in
the t ime being lost when
you ret urn the switch to
normal.

Setting the time is easy.
Just flip open the cover on
the back, slide the Time!
Alarm switch over to the
left, to the Time/Set posl
tion. Press the Hou r button
to se t the hour. Then set the
minutes in a similar man
ner. Unlike most e lectronic
clocks, hold ing the button
down does not cause the
clock to advance . The
clock will anno unce the

fo r interfac ing to a repeat
e L

About the Clock

The clock can be fo und
in mo st di scount dist ribu
t ion ce nter catalogs. The
model number is ( T-660 . It
is a sma ll e lectronic clock
with a liquid-crystal display
(LCD) and a small speaker
o n the top. The case is plas
tic with a metal top. All
controls are o n the bottom
in a covered co mpart ment
except an auxiliary push
button switch which acti
vates the time announ ce
ment. Power is furnished by
two AA batteries. A mercu
ry-type battery is preferred
and will last about a year
du ring normal use, but the
life of the batteries will be
sho rtened by high usage of
the voice synthesize r.

•

10 TO,,[
OU11'U T

use. Recently, Sharp (mak
ers o f calcu lators, watches,
refr igerators, microwave
ovens , a nd su c h) intro
du ced a ta lking c lock . This
low-pr iced dev ice sells for
about $79 and is just idea l

" . r. 'l.
,

er
'.'

) ). ,

'" '-,
'" '-.J,,,A, O' ,

,. ,~1i
2~8,g J

00 '
( )

~

•

'" " . , PROM'
OSC'LLAT OP- to"T~Ol AQOPt S' ,.. .....

LOGIe ~Tf coo lO n"
C,*'_

,tt 5w"t ..

-(re ""'" ."T' M' R
V

')

",' '''''<S'STo-

'"COO/TilDe

Fig. 2. Clock tim er. C1 through ( 3 are tantalum .

Fig. 1. Ta lk ing Time interface.

Repeaters every w here
have doodads of every

so rt, one of wh ich is a tim e
announcem ent mac hi ne.
Historically. these ta lking
clocks were very expensive.
bu lky, and just plain hard to
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Concl usion

Get your club to get a
Talking Time and add t ime
to yo ur repeate r. It is a neat
project that can be done in
an afternoon without diffi
culty . I used a PC board but
Vec to rboa rdv could be
used as we ll. A service man
ual is avai lable from Sharp
wh ich is quite deta iled in its
descr iption of the clock, in
cluding t iming diagrams
and a pa rts list. Have fun
with th is project! .
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sho u ld not be necessarv.)
Also connected to pin 3
through a 1-mego hm resis
tor is an FET switch . The
two wires from t he externa l
key shou ld be connected as
shown. At the same time
th at the re peater is keyed.
the Talking Time is t rig
gered by the FET switch.
Audio is injected at t he out
put of the 10 un it and the
vol ume control adj usted to
control the leve l of t he
vOICe.

ROTORS
COE T. 'LTWISTER - __
COE ....·a __
COECO·~- --
COE . R 22 ·.. ··_· __

turns on the actual PTT
tra ns istor. Refer to Fig. 1 .
When the line is high. the
repeater is keyed .

The simp lest way to trig
ger the voice was to bui ld
up a 555 timer whic h is ac
tivated by the line going
back low-which o nly hap
pens afte r t he 10. The 555
timer is set so that it is ac
tive for o nly as long as it
takes for the tim e to be an
nounced. See Fig. 2 fo r the
sc hematic of the t imer ci r
cu it.

How It Works

The negative tra ns.non
of the 10 PTT line from high
to a low is coup led across
C1, producing a negative
going spike. This spike trig
gers the 555 t imer . Pin 3 o f
the time r goes to a high
va lue. This high is coupled
through CR1 to the base o f
you r keying transistor to
key your repeater. (The 555
timer can source 200 mA of
cu rre nt, so a dded dri ve

ANTENNA ACCESSORIES
c',am", 'hcu'al00-s--~--_.. ..-~ ... !>c u
.... phehOI Pl·2!i9· .. _ - --- - -~~ .... ...... --- ..1!>c u
Yah GO'tt.h --------..... -----..... Balu~ -------- ------..- 11 '>(I

Cehle' IMu' .... ~ __ .. 60
w:.uBa 'uh. ' ''' l ' ·__.. ~-- 1 ' 3 ~
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The Interface

To ma ke the clock oper
a te the repeater, a sma ll in
terface had to be con
st ructed. Wishing the time
to be annou nced after the
10 meant that a signa l fro m
the 10 could start the time
sequence. Not wanting to
make major changes in the
10 uni t it self, I dec ided that
the a lready existi ng PTT sig
na l could be used as a trig
ger for the clock. In our 10
unit, there is a line which
goes high (+ 5 V de) and
turns on the keying tra nsis
tor. This tra nsisto r, in turn,

wire connected to each of
the externa l key pins.

The only difficult wire to
locate is the low side of t he
speaker. To lo cate th is con
nect ion, position the clock
with the vol ume control on
you r right; with the top off
the c loc k, locate the two
speaker wires . I might no te
at this point that it is some
what diff icu lt to remove
t he to p cover of the clo ck .
Remove the three screws in
the case-one is visible,
one is in the battery com
partment, and the other is
hiding under t he cover,
which must be totally re
moved to ga in access .

After the screws are out,
push out gent ly on the in
side of the battery compart
ment while pulling up on
the top cover to pop it o ff
the plast ic tabs . Now notice
that near the rear left of the
circuit board is a screw that
secu res the board. There
should be seve ra l com
ponents sa nd w ic hed in
there and the ground wire
from the battery terminal.
The low speaker wire is the
speaker wire nearest the
sc rew. The high speaker
wire has next to it a wire
that goes across t he board
to a spot near the volume
control. The clock that I
had had an extra ho le
a lready in the board at the
speaker low point and a ll I
had to do was so lder a wire
in that hol e. That is all there
is to the clock connect ions.

Fortunately, t he clock
has very easy ho o ku p
po ints. All that is needed to
trigger the voice is a sho rt
on the "external key" pins
Sharp thoughtfully located
on the left side of the case.
Aud io is broug ht out by ei
ther making a small hole in
the case or by soldering
wires to t he externa l key
pins inside and running all
the wires out the hole al
ready in the case. Internal
connect ions consist of: 1) A
wire connected to the nega
tive battery terminal; 2) A
wire connected to t he low
side of the speaker; and 3)A

gram , a d igital-to-analog
( D /A) co nve rter , and
c10ckICPU lSI chips . The
voice is a digital recording
of a male voice. The person
whose voice Sha rp used to
make the ROM recording
was very articulate in his
enunciat ion of the wo rds .
Although the voice sounds
vaguely like the voice of a
Cylon Centurion from " Bat
tlestar Calact lca." it is very
easy to understand . To be
fair about it, though, it is
not as bad as one might
imagine. Matter of fac t, it is
better than most computer
voice synthesizers that I
have heard, and the who le
thi ng is on ly about :v. " high,
2" deep, and 4" wide. It is
amazing that it can do so
mu ch and be conta ined in
such a small package. It is
just the thing to round out
your package of bells and
whist les on yo ur repeater .

The Connections

Naturally, merely plac
ing the Tal ki ng Time atop
the repeater cabinet is not
all the interfacing requ ired .
The prob lem is to connect
the audio fro m the clock to
the repeater and somehow
to trigger the voice when
you wa nt it to give yo u the
time. On our 146.22/.82 re
peater here in Albany (a
Motorola Motrac), a couple
of us d ecided that we
wanted the time to be an
nounced immediately after
the 10 .



SOCIAL EVENTS
LIst ings In this column are

provided free 01 charge on a
sp ace·a vailable b a s is . The
fo llowing mforma lion should be
included in every announce
ment: sponsor. event, date,
t ime, pla ce. city, slate, eamts
sian charge (if any). features,
te tk-in f requenc ie s, and the
name of whom to contact for
further information. Announce
ments must be received two
months p rior to the mon th in
which the event talles place.

SOUTH BEND IN
JAN 3

A nernteet swap anc shop will
be held on Sunday, January 3,
1982, at Century Center, down
town on US 33 one way north
between the St. Joseph Bank
Building and the river, South
Bend IN. Tables are $3.00 each.
There is a half acre 01 carpeted
room in the same building as the
industrial history museum. Talk·
in on .52/.52, .99/.39, .931.33,
.7 8/. 18 , .69/.09, and 144 .831
145.43. For more informat ion,
contact Wayne Werts K91XU,
1889 Riverside Drive, South
Bend IN 46616, or phone (219r

233·5307.

WEST ALLIS WI
JAN 9

The West Allis RAC will hold
its 10th annual all-indoor Mid·
winter Swapfest on Satu sday,
January 9, 1982, beginning at
8:00 am at the Waukesha Coun
ty Exposition Center. Advance
tickets are $2.00 and tickets at
the door are $3.00. Reserved
a-toot tables are $3.00, at the
door, $2.00, and on the balcony,
free. Included with the ticket w ill
be a SOC co upon toward a sand
wich purchase. Prizes will be
awarded. For more info rmation,
write 1982 swaptest. PO Box
1072, Milwaukee WI 53201.

RICHMOND VA
JAN 10

The Richmond Amateur Tele
communicat ions Soc iety will
hold us annual Frostiest on
Sunday, January 10, 1982, from
8:00 am to 4:00 pm at the Virgin·
Ia State FairgroundS, Richmond
VA. Admission is $3.00 plus a
table charge lor exhibitors and
Ilea-market displays. Overnight
trailer parking with com plete

hookups will be available at
$7.00 per night. Various prizes
will be given away during the
day with three main prizes to be
awarded at 3:00 pm. There will
be approximately one acre of ln
door heated and well.l lghted
space. Talk-in on 146.341.94,
146.28/.88, and 146.52. For addi·
none! information, call Joe
Stern W4LD at (804)-737-0333.

OAK PARK MI
JAN 10

The Oak Park Amateur Rad io
Club, rnc., will hold its annual
Swap & snoo on Sunday ,
January 10, 1982, from 8:00 am
to 3:00 pm at the Oak Park High
School, at the corner of Oak
Park Boulevard and Coolidge
Highway, Oak Park MI. Acrms
ston i s $2.00 per person .
Children 12 and under will be eo
mitted free. Activit ies will ln.
etude a league table, a door
prize drawing, and a rallie for
Yls. There will be free parking
available as well as food and
refre shm ent s . Talk · ln o n
146.041.64 and 146.52. For addi·
trona! information or reserve
nons. send an SASE to Rob
Numerick WB8ZPf'I, 23737
Couzens, Hazel Park MI 48030,
or phone (313)·398·3189.

SOUTHFielD MI
JAN 17

The Southfield High School
Amateur Radio Club will hold its
annual Swap & Shop on January
17,1982, from 8:00 am to 3:00 pm
at Southfield High School ,
24675 l ahser, Southfield MI.
Doors will open at 6:00 am for
exhibitors. Admission is $2.00.
Reserved a-teet tables are $8.00
each and must be paid for in ad
van ce. Tables will a lso be
available at the door. There will
be lots of parking, food, and
door prizes. For more rntorma
non andlor reservat ion s, write
Robert Younker, Southf ield
H igh School, 24675 Lahser,
Southfield MI 48034, or phone
(313r354-8210.

STUART FL
JAN 30

The Martin County Amateur
Rad io Association will hold its
annual Ptcmctest Hamfest on

Saturday, January 30, 1982,
from 8:00 am to 3:00 pm at
Langford Park, Jensen Beach
FL. Admission will be free . There
will be picnic areas available
and a p layground for the
child ren. For fu rt her details,
contact Vern WA 4GOY at
(305)-334-622O, Don W40ST at
(305r286-0500,or MikeWA4GUH
at (305r334-6000 or (305)-878
7111 .

ARLINGTON HEIGHTS IL
FEB 7

Th e Wheato n Community
Radio Amateurs will hold their
annual hamfest on February 7,
1982, beginning at 8:00 am at the
Arlington Park Race Track EXPO
Center, Arlington Heights IL.
Tickets are $3.00 at the entrance
and $2.50 in advance. There will
be f ree Ilea-market tables, ex
panded floor space, parki ng,
awards, and a large commercial
area, Including the new com
pute r secti on . 'retk -tn o n
146.01/.61 and 146.94. For corn
mercial info, call WB9TIE at
(312}-766-1684; for general info,
call WB9PWM at (312}-629-1427.
For t ickets, send an SASE to
WCRA, PO Box OSL, Wheaton
IL 60187.

TRAVERSE CITY MI
FEB 13

The Cherryland Amateur Ra
dio Club will hold its ninth annu.
al Swap 'N snoo on Saturday,
February 13, 1982, from 8:00 am
through 2:30 pm at the lmmacu
late Conception Middle School
gymnaSium, 218 Vine Street,
Traverse City MI. General admis
sion is $2.50 and single tables
are $3.00. Talk-in on 146.65 and
146.52. For further Informat ion,
contact Jerry Germak K8YVU,
Chairman, 3905 Slu sher Road,
Traverse City MI 49684. An SASE
will be appreciated.

MARLBORO MA
FEB 14

The Algonquin Amateur Ra
d io Club will hold an electronics
flea market on february 14.
1982. at the Marlboro Junior
High School cafeteria, Marlboro
MA. Sellers will be able to set up
from 9:00 am to 10:00 am and
doors will be open from 10:00 am
unti l 2:00 pm. Admission is
$1.00. Tables are $5.00 if a wrtt
ten reservation is made before
February 7, 1982, and $7.50 for
any tables remaining aller that
date. Refreshments will be evan
able. Talk-In on .011.61 and .52.

For reservat ions, contact Mac
W1BK, 128 Forest Avenue, Hud·
son MA 01749.

MANSFIELD OH
FEB 14

The Mid·Winter Hamtest'Auc
nonwill be held on Sunday, Feb
ruary 14. 1982, at the Rich land
County Fairgrounds. Mansf ield
OH. Doors will open to the pub
lic at 8:00 am. Ticket s are $2.00
in advance and $3.00 at the door.
Tables are $5.00 in advance and
$6.00 at the door. Half tables are
available. Features will include
prizes, an auct ion, and a flea
market, all in a large heated
build ing . Talk-in on 146.34/.94.
For additional information. ad
vance tickets , andlor tables ,
send an SASE to Harry Friet
chen K8HF, 120 Homewood
Road, Mansfield OH 44906, or
phone (419)-529·2801.

VERO BEACH Fl
FEB 20

The Treasure Coast Hamfest
will be held on February 20,
1982, at the verc Beach Com
m unity Genter, Vero Beach FL.
Admission is $2.00 in advance
and $2.50 at the door. Features
will include prizes, drawings, a
QCWA luncheon, and tailgat ing.
Talk-In on 146.131.73. 146.521.52 .
146.04/.64, and 222.34/223.94.
For additional information, write
PO Box 3088. Beach Sta tion,
Vero Beach FL 32960.

ELKIN NC
FEB 21

The f ifth annual Elkin Winter
Hamfest will be held on Sunday,
February 21, 1982, at the Elk in
National Guard Armory, located
one m ile from Interstate 77 at
exit 65, Elk in NC. Breakfast and
lunch will be served at the nam
lest by the Foothill s ARC of
Wilkesboro Nc and the Briar
patch ARC of Galax VA. Talk·in
on 144.77/145.37 . 146.221146.82.
and 146.52. For table reserva
tions. t icket inquiries, or other
in fo rmation, contact Earl Day
WB4GOP, 131 Harris Avenue, EI·
kin NC 28621 ,o r phone (919r835
3509.

GLASGOW KY
FEB 27

The annual Glasgow Swap
fest w ill be held on Saturday,
February 27, 1982, beg inning at
8:00 am CST at the Glasgow
Flea Market Building, 2 miles

Continued on page' 33
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REVIEW

The AEA MBA·RO Morse/RTTY reader.
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THE AEA MBA·AO
-A SECOND GENERATION

MORSE/RnY READER

RITYIMorse-code readers are
rapidly gaining acceptance in
the ama teur community, and for
a good reeson-c-a reader allows
people to sample the activity on
RnY without making the sub
stanti al outlay required for a
complete system. And white few
will admit to it , there are an aw
lui 101 of people having an awful
101 o f fun copyi ng CW with these
things! Con sequently, AEA's ln.
t raduc tion o f the MBA-RQ
reader came as no su rp rise. AEA
has earned a reputat ion as a rna.
jor innovator in sophist icated
Morse kevers, so it seems logi
cal th ai they would introduce an
equa ll y sophistica ted code
reader, and in fact they have.

The AEA MBA-RD is a micro
p ro ce ssor-c ontro ll ed reader
designed t o d isp lay Morse,
Baudot , and ASCII codes. While
hardly the fi rs t such device
available to the radio amateur,
the MBA·AO incorporates sever
al import ant improvements over
the fir.st generation 01 readers.

The Features

The MBA-AO is housed in an
attrac tive metal cabinet , meas
uring 8 ·314" x 5-118" x 2" . A
thirty-two character vacuum 11u·
crescent display allows the op
erator to see more 01a sentence
than readers which d isplay only
eight or ten characters at a time.
This is useful under any condt
none. but is particularly helpful
when high level s of aAM make
for rough copy. It 's much easier
to make sense out o f garbled
copy when several words are
available for viewing.The bright
blue d ig its make the d isplay
readable even under high arnbt
ent lighting conditions.

Underneath the d isplay are
three knobs. The one on the
right is the mode and speed se
lector. Speeds o f 50, 67. 75, and
100 wpm are provided for Baud
ot AnY, and ASCII can be d is
played at either 110 or 300 baud.
Speed in the Morse-code posi
tion is tracked automatically, up
to 99 wpm. There is a second
Morse-code position that caus-

es the speed to be displayed on
the far right 01the d isplay.

On the left side of the display
is the filter selector. While most
code readers use only the mark
frequency for decod ing ATTY,
AEA' s engineers chose to in 
clude l ilters for both the mark
and the space frequenc ies. This
is the method used in virt ually
all demodulators designed lor
use with traditiona l ATTY equip
ment , and it provides more ac
curate decod ing under high
aAM co ndi tions. Prototype
samples of the MBA were cap
able of tuning only one shi ft , but
two shifts are included on pro
duct ion models. Our test unit
was equipped to copy 170-Hz
and 4250Hz shifts, al lowing copy
o f news services as we ll as HF
ham act ivity. Those who live
where there is ATTY activity on
VH F may wish 10 retune one of
the f ilter positions for an 65Q.Hz
shi f t. This is a simp le procedure
requiring an accurately calibrat
ed audio generator . If you don't
teet like retuning one of the
filters but wi sh to copy a non
standard shift, you can place
the f ilter in the CW position and
decode only the mark trequenly.
F inall y , a ll filter s c a n be
switched out completely.

The control in the very center
of t he MBA i s m a rk ed

" Thresho ld," and above this are
two LEOs marked " Tune." The
control and LEOs are used to
make f ine ad justments 01 the
MBA's f ilters. More on the use o f
these later.

On the left side 01 the reader
is a row 01 jacks. There is a 13-V
power input (13 V de ± 2 V at 500
mAl, aud io input, audio output,
and key input. The aud io input
can be connected to the speaker
output of a receiver, and an ex
ternal speaker to the output of
the MBA. The key jack can be
wired in parallel w ith a keyer, as
long as it Is w ired lor pos itive
key ing. An external ArTY oe
modulator can also drive the
reader through this jack.

In Use

Gett ing th e MBA·AO on line
couldn't be much easier. A small
bag 01 plugs is provided, and a
lew minutes spent w ith a solder
ing iron should produce all the
necessary power and audio
cables. Making it display ot t-the
ai r code can be a bit Irustrating
until vou have a c lear under
standing of how the Thresho ld
control works . Read ing the man
ual should clear up any prob
lems. I tried CW operation f irst,
which wa s extremely simple us
ing my 1G-701 with its narrow
audio filter switched in. The CW
filter in the MBA is so sharp (100
Hz !} that I rea lty don't need the
teem's narrow l iUer-1 just use
it to make tuning easier. The
center of the tuters in both the
Icom and the M SA are very c lose

to the same frequency, so peak
ing a signal in the center of the
receiver 's passband ensures
good copy on the reader. I find it
necessary to ride the audio gain
control a little more than with
other readers I have used; per
haps a tighter agc stage wou ld
help here.

The area where most readers
snow their limitations is in copy
ing poorly sent CWoMost hams'
f ists are sloppy at best, and it is
pretty hard for a small computer
to decipher some o f the stuff we
t ry to pass off as Morse. The
MBA produces copy as good as
anything else I have used , and
I've tried just about everything! I
tuned across one stat ion who
was apologizing lor his poor
send ing with a straight key-the
MBA copy wa s perfect. Still, if
an operator runs his charac ters
together or uses highly ind ividu
alized weighting, no machine
wlt l provide good copy. The MBA
fo llows changes in speed auto
mati cally in the Morse mode.
Other systems require you to
select a range of speeds or push
a reset button when tuning in to
another station. The speed did
adjust very quickly, although It
was occasiona lly fooled by slop
py send ing. The bottom line on
the MBA's CW capabi lities? If
someone is using a keyer and Is
not running his characters to
gether, the MBA copy will be al
most flawless. If someone is
pretty good with a straight key,
that will be decoded well, too. A
surprisi ngly high level 01 aAM is
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Ins ide the MBA-RD.

The Yaesu FT·290 multimode 2m transceiver.

memory scann ing I rom the
micropho ne, an d aut omat ic
scanning for either open or busy
channels. Other useful featu res
inc lude an LCD display, a prior i
ty channel scanning ci rcuit , two
via's, a clarif ier, and a very at
tractive price tag. From an rf
standpoint, the 290 keeps up
with the pack-FM sensitivity is
.25 uV for 12-oB SINAD. and
SSBICW Is .5 uV for 2Q.dB SIN.
Selectivity is 2.4 kHz at ·6 dB
and 4 .1 kHz at -60 dB (SSB/CW)
and 14 kHz at -6 dB and 25 kHzat
-60 dB (FM).

So what 's the hitch? Well, the
FT·290 only puts out 2.5 Watts of
rt . They had to make room for
those batteries somehow! For
anything but portable work, a
separate amplifier Is manoa
tory . Fortu nately, Yaesu has a
matching 1D-Watl linear ampli·
f ier ava ilable, the FL·2Ql0. The
amplifier is di rectly keyed by the
FT-290 wllh a de voltage carried
on the antenna lead. It's a rea
sonably compact package and
works well. Ten Watts should be
adequate for FM operation, but
ser ious SSB op erators may
want a li ttle mere power.

rig that will be all things to all
hams, and they appear to have
succeeded. Hams with moun
taintopping aspi rations will ap
preciate the compact size and
low current consumpt ion. At 50
mA receivef800 mA transm it ,
those eight c-ceue last forever
between charges! There is an In
ternal quarter-wave whip, but at
so a standard UHF connector to
wh ich you can connect a more
ambitious antenna. The rig and
a compact Quad or yagi will be a
welcome addit ion to many a
backpacking ham's outfi t.

OSC AR fanatics will fi nd
plenty to be enthusiastic about
as well-the FT·290 operates on
both sidebands and allows the
operator to Change frequency
while transmitting .

Operators who only do a liIt1e
sideband work won't have to
give up any features they've
come to rely on in FM-only rigs.
There are 10 memories pro
tected with a live-year lithium
battery backup. choice 01 step
ping rates for the synthesizer, a
tone burst generator, provision
for an optional internal CTess
encoder, manual band and

THE YAESU n -290
-A MULTIMODE MARVEL
MADE TO GO ANYWHERE

The Yaesu FT·290 is a unique
product, which in Itself is unusu
al in tccav'e copycat world of
look-alike transceivers. II is a
synthesized multlmode (USB,
LSB, CW, and FM) two-meter
transceiver designed for use
under a wide variety of cond i
tions. What makes the n ·290
unique is the level of sopntenca
uco packed into such a portable
unit. Although it outwardly re
sembles many mu ltimode two
meter rigs, this one has provi
sion for an eight-nicad C-cell
internal ballery pack capable of
supplying 2 Ah of current!

Conclusion

The MBA-RO performed ex
actly as claimed and should
make an excellent shack addi
t ion lor anyone interested In
Morse or RTTY. The 32-chara c
ter display alone gives it a
significant advantage over other
readers on the market. AEA will
shortly be announcing a vers ion
of the MBA that incorporates a
keyer and allows RnY to be
sent with a paddle-ideal lor
DXped itlons and marit ime mo
bile stations! For more lnfor
mation, contact AEA, Inc., PO
Box 2160, Lynnwood WA 98036.
Reader Service number 477.

Paul Grupp KA1LR
73 Magazine Staff

that even the unimproved ver
sion Is qu iet enough for weak
signal work in both CW and
RnY. With the kind of antennas
I've had to use lately, everything
seems weak!

The Features

Yaesu 's eng ineers have at 
tempted to produce a two-meter

RnY

Per formance in the RTTY
mode was even more impressive
than CWoThe MBA copied every
bit as well as most of Ihe com
puter/I nterface comb inat ions
available. It is at a otsao 
vantage at 300-baud ASCII be
cause text flies by so fast you
cannot read It! It Is doubtful that
you'll encounter much 3QO.baud
ASCII, however.

II you have a general-cover.
age rece iver, you may enjoy
checking oul the news services.
AEA thoughtfully includes an or
der form lor a book that lists the
t ime, freq ue ncy. sh ift , and
speed 0 1 the various serv ices.
It 's definitely worth getting . If I
could just interface the MBA to
my MX-BO pr inter, I would be
completely happy. Actually, an
up-market MBA with a pr inter in
terlace should be available by
the time you read this review.

The only thing I can rea lly
complain about is the necessity
of having one's receiver set in
the USB position . Since most
other RnY gear is designed to
operate on LSB, a switch to In
vert operat ion would be handy.
This should be relatively simple
to add.

Any device that contains a
microprocessor emits a certain
amount 01 noise, and the MBA Is
no exception. Our un it was a
very early product ion model,
and there was a just percept ible
amount of hash present. AEA
now has a very simple mocntrce
tlon that reduces even th is
amount of noise by 40 dB or so.
We dtdn't try the mod, but all
units now available probably
have the improvement already
installed. Lei it suffice to say

necessary to disrupt copy, due
to the narrow Internal fil ters.
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Top view of the FT·290. Bo ttom view of the FT·290.

Photo A. The assembled tone decoder board. (Photo by Vic Klein WA4THR)
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In Use

The human engineering tee
tors are excellent by any stan
dard. In this respect, the FT·290
is Yaesu's best product yet . Fo r
example, the priority channel is
not just a single channel-you
ca n choose one of any of the ten
memories. Dial up a frequency
on the main vtc knob, select one
of the memories, and punch the
priority switch . A beep will con
firm that the switch was ecnvat
ed, and a " P" will appear brie fly
on the display to let you know
that you're in the priority mode.
Every fe w seconds, the priority
channel will be checked fo r ac
tivity. II there is activity, the 290
will lock onto that frequency
and remain there. Neat ! This
isn't the only wen-thoucnt-cut
feature. Almost every control
and feature appears to have reo
cefvec a great deal of thought.
The on ly inconvenience I en
countered was the locat ion 01
the switch tnat selects scanning
for a busy or open frequency. It's
located inside the battery com
partment , wh ich means that yo u
had best plan on not Changing il
too often.

Transmit audio is good in
both SSB and FM . l listened on a
Kenwood TR-9000 while another
staff mem ber t ransmitted on the
290 and heard no problem s. Re·
ceived audio isn't quite as good
as I've come to expect . the fre
quency response is narrow and
the audio has a slightly muffled
quality. This is considerably Im
proved wi th an external speaker.

Conclusions

The FT-290's versatili ty Is a
powerful argument in its lavor.
New Hampshire has no lack 01
mountains 10 c limb, and once
stuffed in it s rugged case, this
t ransceiver is a wort hy com pan-

ion on any outing. The only other
rig available that comes close is
the Icom portable SSB rig, but it
lack s FM capability and the so
phist icated features of the 290.

Aside from versat ility, the
FT-290 gels high marks in pe r
formance and human engineer·
ing . If this rig is any indication,
we can expect to see great
th ings from Yaesu in the not
too-distant future. For more in 
formation, contac t Ysesu Etec
tron ics coro., 6851 Walthafl
Way, Paramount CA 90723.
Reader Serv ice number 481 .

Paul Grupp KA1LR
73 Magazine Staff

THE TELTONE M·929
-UN·TOUCHY

TONE DECODING

During the nearly 9 years I
have been work ing wi th repeat er

eutooetcnes and other touch
tonetm-ooeretec systems, I
have tested and compiled Infor
mation on a great number o f
touchtone decoders.

Recently, alter spending
much t ime try ing to cure the
voice falslng problem s assoctat 
ed with one type of digital de

coder, I ran across an ad for
the Teltone M-927 decoder in a
trade magazine. They adver
t ised it as the system that " beat
Dr. Glitch: ' Wow, did that catch
my eye! The ad had barel y come
to rest on the top of my desk be
fo re I had called the company
and ordered one. NormallY, 1am
very skeptical of all-on-one-ch ip
decoders. Because of the rigor.
ous demands of radiotelephone
operation, most decoders usuai
Iy req uire some adjustments via
external ci rc uit ry to make them

work properly in a radio system.
Au-cn-cne-cnro systems often
lack the access needed to make
these adjustments. Not so with
th is decoder. In fac t, this decod
er is so flexible and works so well
that I had to let my fe llow touch
tone sufferers know about it.

The M·927 decoder is a com
plete system contaIned in a
single 4O-pin dip package. The
on ly external component need
ed is a 3.58-MHz color burst
crystal. The band splitter filters
and wave-shaping ci rcui try, mao
jar head aches in other systems,
are all included on one of the
two LSI chips in the M-927 pack.
age. Furt hermore, since the
audio inputs to the d ifferential
amplifier are designed to attach
directly to tne telephone lines,
they are internally ca pac itlvely
coupled and capable of with-
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BliloNK OUTPUT FO"MiIoT
FCA fCB

11 1 1 1 1 1 1 111 1 11 1 1
111111 1 111 1 1 1111
1111111111 1 11 111
1 11111111111 1111
1111111111 1 11111
1 111 111 1 1 1 11 1 1 1 1
1111111111 111 1 1 1
11111111111111 1 1
1111111111111111
11111111111111 11
1111111111111 1 11
11111111111111 1 1

BINiIoAY iIoNQ 2 Of lOR 2 OF 1
OUTPUT FORMATS

FCII FeB, ,

c
•,
a
•

~ :,
••
""

DIGIT

DIGIT 12J . Sll'll '0 •• A8 C O
,.. 0 1010101010101010
:: 1 0110011001100110
Z 2 0 0 0 1 11 1 0 0 0 0 111 1 0
OIl J 0000000111 1 11110

. 0 0 0 1 1 1 1 1 1 1 1 1 0 11 1
.. 5 11100011 11 11101 1

1 1 " 1 11 0 0 0 1 1 1 1 1 0 1:!i: 1 11 1 1 1 1 11 1 0 0 0 11 1 0
.... 01101 101110 1 1 111

• 101101 10101111 1 1
10 1 1 0 1 1 01 1 0 1 1 0 1 1 1 1

s tve part s an d the out side
world! The display is convenient
for reading the decoder output.

The 741 cp amp rou tes audio
from either the main or aux iliary
receivers to the decoder audio
input in addit ion to act ing as a
lightning buffer.

The CD4515 decode s th e
M-927's binary ou tput into 16
separate outputs which are then
inverted and buffered by the
CD4049 ICs. The strobe pulse
from the M-927 is Inverted and
delayed by an RC network and a
74C14 Schmitt trigger inverter
before being fed to the enable
Hne of the CD4515 decoder. An
additional RC network and ln.
verter further delay the strobe
pulse before It isoutput from the
tone-decoder board. These de
lays ensure that both the ris ing
and falling edges of the strobe
pulse occur while the data is
available at the outputs of the
CD4049 inverter/buffers.

Since the M·927's strobe tine
is connected to the enable line
of the CD4515, data is only out
put from the board while the
tone is actually present.

lastly, the CD4511 display de
coder transforms the M-927's bi·
nary output to seven-segment
form and directly drives a seven
segment common cathode drs
play providing a visual indica
tion o f tone-decoder operat ion.

A lot o f decoding on one
board, isn't it?

One unrelated aspect of the
schemat ic I'd like to po int out is
the ts-vcn. t -watt zener across
the power supply inputs. This lit-

standing differential voltages
up to 1500 volts. For single input
operation , no biasing ce rn
ponents are needed. Fig s. l(a)
and lIb) show the decoder block
diagram and pinout.

In addition to the touchtone
decoding portion o f the circui t ,
Teietone makes provision tor
dial pu lse input as well.The err
cult is capable o f accepting ei
ther touchlones, dial pu lses. or
both. A couple of enable lines
(D'rt . RD1) enable the user to se·
lectively Inhibit either type o f
operation.

Data is output from the de
coder in one of four selectable
tormats shown in Table 1. Fer
mat 3 1s Interesting in that when
it is selected both binary and
2-of-8 codes are available simul·
tanecusty. The blank ou tput tor
mat can be used to clear the ou t
put lat che s in application s
where momentary output comet
dent with s igna l presence is re
quired. In addition to numerical
outputs and several teetpoints,
clock outputs at three different
frequencies are available along
with a strobe line and a power
on-reset line.

BI", ...AV OUTPUT FO"",...T
FCilo FC8, .

, OF 120U1PU1 fORMAT
Fe... FCB, ,

Putting the Decoder to Work

Two weeks after placing the
order, I received the decoder. I
immed iately put it in the ci rcuit
shown in Photo A and schemat i
cally depicted In Fig.2.The corn
ponents before and after the de
cocIer are not absolutely neces
sary, but I have learned that
when lightning strikes it is nice
to have buffers between expen-

Table 1. Output formats,

DIGIT 1 2 34 567890*' ABCD
0 1 01 01 01 0 1 01 0 1 0 1 0
1 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
2 0 0 0 1 1 1 1 0 0 0 0 , 1 1 1 0
3 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0
. , , 1 1 , 1 1 1 1 1 1 1 1 1 1 1

:!! 5 11 11111111111111a I 11 11111111111111
1 1 1 111 1 11 1 111 1 1 11
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
• 1111111111111111

10 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
11 1111 111111111111

DIGIT 1 1 34 5 6 1 6 9 0 ..... 8 C O
0 0 1 " " 1 1 1 1 1 11 1 1 1
1 1011 "1"111 "11
2 110111111111 ""
3 1110111 1 ',1, ',11
4 11 11011 1 11111111

~ 5 " 11 1 0 1 1 1 ' 1 '1 1 1 '2i 6 ""110111 11111'
1 '1"'1 '01""111
, '1"111101 1 "111
, ""111110 1 1 ""

10 1 1 1 1 1 ' 1 1 1 1 0 1 " 1 '
11 1 1 1 1 1 1 1 1 1 1 1 0 1 1 , ,

,

"
"

'"o",rll
DATA ~

OArA 9

0 ...U. 10

DoH",' ,

•

1'1""'1

- 40 . OIFF u""

--: > a
-

OOAl 10"'£
.....0 >lIGH_

FREOOE NC Y
~ISE

REJECTION
FItTERS

BA NOSI'LIT
FILT ERS

a
•

Ol M!'
CI"CUITS -

,
N s

"00'" CO"lTROt. "•
I

ro
~ FlOU RY -- DIAL

CIRCUITS

"
"

DIGI T
PRESENCE

LOGIC ~

rr
~

"- " "za
- ~ OUTPUT

"REGISTER

- at '" "cscooes ""- ~ ....ss I-".

~- ~ VDD I-".
f.!.'

• ~

~- CLOCK I:- s CHICUI TS l)IVIOERS

f-

'"

Fig. 1(a). The M·927 block d iagram ,

, ,,

Fig. 1(b). Pinout of the M·927.
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taln to reset the repeater. but
luckily after a short period of in
activi ty the battery recovered to
a vol tage suff icient to let the
M·927 accept my reset com
mand. For battery operation.
therefore, I would recommend
some type of tz-vort backup
supply Just fo r the decode itself.

No other Shortcomings were
found during three months of
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" 2V

ST 0 c • .... :Ie "21 r

4 0 TIP
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.. ro /I LINE tKCOOC"

vol tage range. A lthoug h all of
our repeater control ci rcui ts are
CMOS and are capable of oper
ating down to 3 or 4 volt s, the
M·927 qu its working when its
supply voltage goes below
about 11 volts. According to the
data sheet, the M-927's operat·
ing vol tage range Is 11 to 13.5
volts. Believe it! I nearly had to
take the long hike up the moun-

•

• ' 2V

!-C"J 5T"On 'i: 774( ,.

•IN'l' .

LOW
HIGH GROUP
GROUP

,,,,
+ue dB 11170 Hz)

'-I ee
1510 Hz)

Fig. 3. The tone decode, board schematic.
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Fig. 2. Bandpass filter characteristics 0' the M·927.
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will operate over the range o f O·
C to 70 · C. The M·927 can st and
the heat of summer, but on cold
winter days you' ll need to keep It
above the freezing m ark.

Every weekend our repeater is
re m o t e l y (via touc h ton e)
sw itched to standby battery
power. During one such week
end I d iscovered the M-927's
t hi rd m i n o r flaw-lim it ed

" 2v 2 O--- r ---"c----.-----,--- -.-- - - J

OAU
OU TPUT,.
" f fOOT[
tOOlroooo.
IIOA"O

tie device has saved many ex
pensive ICs In the past by short
ing out and burn ing the power
trace right off the board when a
voltage regulator went awry or
when a lightning bolt hit. It Is
well worth its Insignificant cost.

The Acid Test

Despite the Impressive speer
ttcenons of many touchtone
decoders , they often bite the
dust when faced wi th the acid
test -amateur repeater opere
t ion.

Not th is decoder ! The M-927
took charge. It s tubbo rn ly
refused to false decode despite
the efforts of our besttouchtone
imi tators. It igno red all manner
of squawks and squeals. When
it came to toucntones, though,
the M-927 really came through. I
couldn't hit the buttons on my
TT pad fast enough to escape
decoding . Even the fastest auto
mat ic dialers weren 't fa s t
enough to go uncecoced!

During the several months
t hat th e M·9 27 has b een
installed in our system, it has
voice talsed. but only twice . Not
bad considering the many hours
o f voice, sq uelc h noi se ,
squawks, and squeals to which
It has had to listen !

Rather than leave you with
the thOught that the M-927 is the
perfect tou chtone decoder.
which it very nearly is, I must
point out a few of its shortcom
ings as well.

The f irst and worst deflclency
noted during several months o f
repeater operation was the
M·927's relatively high slgnal·to
noi se ratio requirement of 25 dB.
In repeater terms, this means
that the M·927 will not pick a
weak signal out of the noise. In
practice, we found that if a slg.
nal was too noisy for autopatch,
it was also too noisy to bring it
up. This turned out not to be
such a bad shortcoming after
all! If you need weak signal cap
ability, rertcne was thinking of
you when t hey created t he
M-927's big brother, the M-937.lt
is shown in Photo B. The M·937
has the same features as the
M·927 with a si gnal·to-noise ra
tio req uirement of on ly 10-15 dB.
Although I haven't tested It, Tel
tone c laims that the M·937 will
pick signals out 01 the noise. A
aide-by-side co mparision o f spe
c if ications 01 the M-927 and
M·937 is shown in Table 2.

A second deficiency. shared
by all types of decoders, is
temperature range. The M·927
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Spec ification
Inpul Impedance
1..1 MHz

M·927
50llk minimum
'llngle ended
1 M minimum

3001< minimum
aingleended
6OOl< mInimum

Comments
The Mllel cllip sel cannol
be eonr-:tlld lllHeren

hally WIthout e"emal
pans,

CHARGE ITI
-REPORT ON MODELS

FROM OEBCO AND
INDIANA QUICK CHARGE

Find something that people
want and fill the demand.That is
how fortunes are made. The de
mand for a better way to charge
mead batteries came about
shortly afte r synthesized
nanote-tarkres arrived on the
amateu r market . Frustrated by
the slow charging rate o f the
simple plup.in adaptors and nor
rif ied by the lack of availability
and high prices for the official
accessory cha rgers , hams
learned to roll their own and
before long several enterprising
fellows started selling them. I
don't know if they have made a
fortune yet , but firms like
Debco Electronics and Indiana
Quick Charge are out to meet
the demand.

Test ing chargers can be a bit
frighten ing since you are trust
ing your expensive radio to a
power supply des igned by
someone other than the manu
facturer. Most of the svntne
sized rigs are des igned to coer
ate in a tight voltage range.
Kenwood 's TR·2400, for in'
stance, can be damaged if the
Input level exceeds 10 volts.
Both o f the chargers reviewed
contained some sort of voltage
regulation, but the similarities
end there.

Debco's model, the Deb-Ted
Rapid Mobile Charger, is de
signed to act as a go-between
between the car c igarette lighter
and the rig 's battery charger
socket. A small plastic box
holds a c ircuit board that tea
teres a 723 regulator chip plus
one other Ie and four ttansts
tors. The result is a constant
voltage charger that will bring
your batteries up to full capacity
in about five hours. As the bat
teries reach capacity, the cur
rent level falls off , preventing
the harm that may result from
overcharg ing.

like the Debco unit, Indiana
Quick Charge's QC-500 features
talk.wnue-vou-ctrerce opera! ion.
The QC-500 ci rcuitry is centered
around a garden variety lM340
voltage regulator. The design ln.
eludes two luses and a hefty
filter capacitor . Unlike the Deb
Ted, which Is a plug-it-in-and
toreet-t t device, the Indiana
Quick Charge unit gives the
operator a switch to select be
tween on and oft , and there are
three l EDs that indicate the
presence 01 input voltage, a

Oup se1 .. ill nol oetect
100 '/0 al band ecIgea and
40 rna O N and OFF. only
acout 95% .

Must be al nominal
t'equenclea

Men u.ee1 as IIlgh as - 28
llBm w'lh a SoV aupply

45 ms ON . 45 rna OFF.

Robin Rumbalt WA4TEM
1134 Glade Hili Road

Knoxville TN 37919

able directly from Teltone for
$75 in single quantit ies, while
the M-937 is priced at $131.

At this wr iting, Iettone is pre
paring to announce the M-947,
which is a st ripped down M·927.
The M·947 will have the trent
end filters and tone-decod ing
c ircuits, but will not have the
dial pulse circuits. It will have
binary outputs only and come in
a zz-otn package. Projected
price will be in the $25-$30 range
in single quantit ies.

For more informat ion or a
copy 01 my reference, the M-927
DTMF Rece iver Data Sheet
(Copy right 198 0), contact
Te/tone Corporation. PO Box
657, 108Dl ·120rh Aven ue,
Kirk /and WA 98033; phone
(206)-827-9626. Reader Service
number 476.

1 lI illypieal

'" 10 dB min,mum
nominal f'eQuency

20 ma m inimum
40 ma maximum

A-8 dBm

25 ma minimum
40 ma maximum

",3.5% ma.,mum

1511B max,mum

:l: (I !i%+2Hl)

monimum

60 V.ma m inimum
... 120 Hz

III +45 dBm minimum
( + 10 dRm maximuml

- 20 10 -~ llBm

lacljuslalllel

..!...!o ,
'C<' 1 """

touchy tone decoder will allevi
ate your toucntone headaches
as well.

The M·927 is currently avail-

3 hila Iypical

25 ma minimum
40 ma maximum

20 rna mimmum
40 ma maximum

:l: 8 dB minimum

:l: 3 ,5% ma~ imum

- 40 11Bm

+ 6 dBm m,nlmum

- 30 dBm

"' 11.5 %+2 Hll
m'nlmum

60 V,m s mInimum
, ..100 Hz

Speech immunity
M' lel CM7291

Signal bandwidlh
~,."

Max imum input I_I

S>gnaHo-tlOlH .allO
(JOO.JMJO Hz band
limi led)

TW,sl loiefance
IfHllU

InpUl !Mlflalti..'ty
f· "'·· l _ll

Table 2. Spec ification comparisons of the M·927 and the M·937.

Photo B. The M-937 touchtone decoder.
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operat ion in our repeater sys
tern. I am well pleased with the
M-927' s o peration In o u r
repeater and hope that this un-



The Debco Deb-Ted Rapid Mobile Charger and the Indiana Quiclc
Charge QG-SOO charger.

You get Instant feedback and,
more importantly, In the single
let ter mode the Morse Talker
helps you associate a Morse
rhythm with the letter it repre
sents without the need of any
visual crutch that will have to be
discarded later. The team ing
process depends totally upon
sound, and in theory this should
make learn ing the code an
easier task and make speed In
creases less painful.

Speeds from 2 to 20 words per
minute can be selected. At the
lower speeds, the code is sent at
12 wpm and spaced out enough
to achieve the desired speed. An
optional tc can be plugged In to
set a speed range of 12 to 48
wpm. The Morse Talker can be
programmed to send the ent ire
alphabet and figures, or seg
ments of the alphabet, with
each segment adding new let
ters to the previous one.

The Morse Talker is enc losed
in a die-cast box and en com
ponents are mounted on two
double-sided glass-epoxy cir
cu it bo ards, one o f which
contains a microprocessor that
generates the code and tell s
the synthes izer what to say. The
code gene rat or program Is
contained In a 2716 EPROM.
The second board contains a
Dlgltalker voice synthesizer with
Its own mi crop rocessor and
memory.

The unit contains a small
bui lt-in speaker wh ich provides
adequate volume tor a small
room, or an external speaker or

THE MICROWAVE MODULES
MORSE TALKER
-AN INFINITELY

PATIENT TEACHER

Ah, the great stumbling block:
learning the Morse code. Every
one looks for the easy way out,
and manufacturers have been
quick to provide all sorts of
tapes, records, books, and flash
cards to help out the would-be
ham. With aU these devices
aimed at teaching the language
of dah-di-dah, It takes quite an
unu sual approach to merit a
second glance.

The Morse Talker, manufac
tured by Microwave Modules
and imported by Spectrum Inter
nationa l, is unusua l enough
to be worth not only a second,
but even a th ird glance from
both teachers and learners of
the code.

The Talker Is a small black
box with an imposing number of
switches and LEOs on its front
panel. It generates Morse char
acters in random order. ThaI's
not so unusual, you say. Lots of
modern keyers will send random
Morse. Ah, but how many of
them actually tallc to you?

The secret o f the Morse Talk
er Is a voice synthesizer that
tells you, after one, f ive, or fifty
characters have been sent, what
those characters were. It 's quite
impressive to hear this small de
vice send fifty letters and num
bers and then, In a voice right
out of Star Wars, read them
back to you.

The Microwave Modules Morse Ta llcer.
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trap of try ing to use a line
straight from 12 vol ts to your
rad io. You'll probably end up
with a fried radio and an expen
sive repa ir bil l.

Both chargers have a lot to of
fer. I liked the QC-SOO's classy
appearance and trexrbmty. but I
was also impressed by the Deb
Ted's sophist icated circu itry.
Perhaps the two firms could get
together and produce a super
charger.

For more Information, con
tact the manufac turers: Debco
Electron ics, PO Box 9169 Dept.
C, Cincinnati OH 45209, Reader
Service number 479; Indiana
Quiclc Charge, 367 West Main
St., Danville IN 46122, Reader
Service number 480.

Tim Daniel N8RK
73 Magazintt Staff

short ci rcuit on the output, and
the normal output condit ion. A
die-cast alum inum case compli
ments the QG-SOO's clean, pro
fessional layout.

The QCSOO has proven to be a
flexible accessory; it can be
powered by either a 12-volt light
er or via a wall adaptor transfor
mer. Debcc has chosen to offer
separate models, one for tz-vcrt
use, the other for 110 V ac. Each
company's charger will bring a
discharged battery back to life
in far less time than the conven
tional overnight chargers. How
ever, many of the HTs in use to
day contain batteries that were
not speci fically Intended for
these fas te r energy tran sf er
rates. Luckily, rucaos tend to be
forgiving and there were noobvl
ous side effec ts resulting from
the use of " quick" or " rapid"
chargers.

One problem that plagues an
ow ner o f either charger Is
nonccnventtone! wiring of an
automobile 's cigarette lighter
socket . If you own a late model
car and your charger doesn't
seem to work, check the polar ity
o f the socket. Normally, the tip
is positive and the outer contact
goes to ground. Both the Debco
and Indiana Quick Charge units
have diode protection In case
the voltage Is reversed. Correct·
ing the problem Involves revers
ing the leads at the socket or In
side the charger case since the
plugs cannot be disassembled.

Although ou r tests used a
TR-2400, Debeo and India na
Qu ick Charge chargers are

.availab le for most 01 the other
popular synthesized rigs. You
can adjust the internal potenti
ometer if you need a different
voltage rating. Don't taltlntc the



FCC

HAM HELP

amplifier can be plugged into a
jack on the rear panel. There is
also provision for operation as a
code practice osc illator by con
necting a straight key. A 12·V
power supply is required for op
eration . One failure of the de
sign is the lack of a power onloff
switch or accessible volume
control (the volume is only eo
justable internallr,J'

The only rea l disadvantage of
the Morse Talker ls its ex
pense-not too many prospec
tive Novices are going to be able

USE OF ADDITIONAL DIGITAL
CODES BY AMATEURS

PROPOSED (Docket No. 20777
and PR Docket No. 81·699)

In response to a rulemaking
petition by the American Radio
Relay League (AARL), the com
mission is proposing to amend
Part 97 of Its rules to permit the
use of new and experimental
digital processes by amateur
radio operators.

Cu rrently, the only digital
codes authorized for amateur
use are ASCII (American Stan
dard Code for Informat ion inter
change) and the Baudot code.
Such limitat ions may be cls
couraging the kind o f Innovation

I would apprec iate hearing
from anyone who has made any
type o f modif ica t ions to a HAL
D8·2000IST-5OOO AnY system.
Mods of spec ial interest are ac
dltlons of computer-type line
prin ters such as an Epson
MXBO-FT or the like. I am cu r
rently using an old Kleinschmidt
6O-wpm machine, but that is no
good for the other baud rates
and ASCII. I do have a TA5-80
Model Ill , but would rather use
the dedicated HAL system for
AnY. Anybody have any ideas?

Stan Gantz WBSTGl
PO Box 2820

Silver City NM 88062

to rush out and buy one. al
though the price should be in
reach of most clubs sponsoring
li cense courses. Aside tram its
pr ice, the Morse Talker offers
several advantages that make it
a very useful training aid.

First, the biggest problem
with tapes and records- memo
orlzatton -c- ls eliminated by the
ra nd o m gen eration of
cha rac ters. Second, many users
will find using the ind ividual let
te r mode a very effective way to
learn the code. Third , a ..test" of
5 or 50 characters sent before

in the Amateur Aadio Service
the Commission has explicit ly
sought to encourage. For exam
pie, In 1976 the FCC began a
rulemaklng in Docket 20777 to
dereg ulate amateur rad io by
eliminating emtsalcn-type re
st ri ctions. Because of com
ments filed In that proceeding,
the Commission decided not to
relax emission requirements but
did authorize amateurs to use
the ASCII code.

Becau se Docket 20777 is oat
ec, the Commission is termtnat
ing that proceeding and assoct
atlng the ARAL's request with a
new dig ita l coding proceeding.

The FCC proposes authoriz-

Help! I need service manuals
for the fo llowing obsolete FM
equipment:

• G.E. "Pre-Prcq" mobile, Moo
e1 4ES12A3;
• Ac " Spark Plug," M ode l
CVT·l (WE-15996), a.k.a. Delco
Acneivertone:
• Ut ica Communications Model
" Uticom";
• G.E. "Prog-Line" base sta
tion, no model number, housed
in a cabinet about the size 01 a
z-crewer fil ing cabinet, 25-30
MHz, Tx P.S. numbers 4EP4A1,
4EP4A2; TK jj4ET23Al ; Rx P.S.
jj4EP3A1: AX #4EA24Al .

I also need (dead or alive) a

reading back the answers pro
vides a useful measuring slick .

We haven't had the opportum
ty to give the Morse Talker a
real, tctereeemner-to-ucensec
ham test, but one student who
had a chance to use it along
with her other code' learning
aids (including one each of just
about every tape and record
made) found it to be the single
most useful part of her reoer
terre.She set up the machine to
send ind ividual letters at about
12 wpm and concentrated on
connecting the sound with the

Ing the use of any digital code in
the transmission of amateur re
dio communications on Ire
quencies above 50 MHz for do
mestic communications only.
The frequency limitation is tn
tended to protect operations In
other countries from poss ible m
terference from the transmts
sicn of nonstandard codes.

Stations wou ld still be re
quired to Identi fy themselves us
ing conventional voice or teleg·
raphy and would be required to
maintain a record of the codes
used and provide that record to
the Commission on request. At
any time, the Commission could
restrict or prohibit the use o f
codes other than ASCII or Bau
dot by certain stations. These
provi sion s are inten ded for
monitoring and enforcement
purposes.

The Commission fu rther pro
poses to authorize an addi t iona l

Motorola jj NPN 6013A ac sup
ply, or a # NPN 6011 6-I12.v1
nicad supply. These were used
wi th the old hybrid P·31133 ser
ies of handie-talkies.

Barry Fuerst
218 Flournoy SI.

Oak Park IL 60304

I am the owner o f a Yaesu FT·
207·R a-meter HT. The trequen
cy coverage is from 144 to 148
MHz. I would li ke to extend th is
range to cover MAAS. I have
seen articles on the IC 2A which
ch anged it s coverage from
144·148 to 140-1 49.9955.

This Is the type 01 modmca
tion I would like to make to my
207·A. Any information on this
mod would be great ly appre
ciated.

Willard Brown WB3GNN
350 Orchard SI.

Old Forge PA 18518

tetter. A half hour a day with the
Morse Talker resulted in learn
ing the characters qu ite rap idly.

In the end. though, whether
you use the Morse Talker or a
key and buzzer is not as nnpor
tant as whether or not you are
will ing to spend some time and
effort on learning the code.

For f u rt her in fo rm atio n,
con tact Spectrum International,
Inc., Box 1084S, Concord MA
0 1742. Reader Service num
ber 478.

John Ackermann AG9V/l
73 Magazine Stall

emission mode for ASCII in cer
tain bands , Increase ASCII
sending speeds in cer tain
bands, and clarify requ irements
by replac ing the term " baud"
with " bits per second."

In a related matter, the com
mission denied a rulemaking oe
til ion request ing amendment of
Part 97 by replacing the table 0 1
authorized emission types with
a table of authorized band·
widths. This petition is being
dismissed because it is lnccn
srstent with the Commission's
findings in Docket 20777.

Action by the Commission
October 1, 1981, by Fourth Re
port and Order and Notice o f
Proposed Aulemaking (FCC
81·458 and 81 ·459). Commis
s ioners Fowl er (Chairman) ,
Ouello, Washburn, Fogarty,
Jones, Dawson, and Rivera.

For more information contact
Steve Lett at (202)-632·7597.

I am looking lor other ham re
die operators who are owners 01
Atari computers for the purpose
o f starting a Nationa l Atari Net.
This net wou ld meet once a
week on a given frequency and
would enable us to exchange ln
formation and ideas concerning
Atari computers.

Sheldon Leemon N8SL
14400 Elm Street

Oak Park MI 48237

I need service in formation on
a WWII piece o f equipment
made under contract for the US
Government. It is an RBM-5,
type CAY 46077·A high.frequen.
cy receiver made by Westing.
house on contract NX57·38081
in 1942143. I wrote Westing·
house, but they can ', help.

F. Krantz
100 Osage Avenue

Somerdale NJ 08083
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SPECIAL OFFERI Both Novice License Study Guide and Novice Study
•

Tapes $19 ,95. Order NP7300,

. Sl.OW SCAN TELEVISION TAPE- CT7350- f'nz.
willrll ng prog,ams lrom ttoe 73 SSTV conlest Excellent
lor Demol S!>95. ·

~TH E STICKLER~

1 + WPM _ CT7306_ ThiS is "'" praclice tape for the
NO¥ice ;and Technician tloensea. II is InlM.1e up of one
solid 11OtJ . of code, sent at lhe o fficial fCC standa.d (no
other tape we 've t\elIrd uses lhese slandards, so marly
people flunk lhe code when lhey a re Suddenl~-under
pressure-faced Wllh charactflfs sent at 13 wpm and
spaced for !)wpm~ This tllpe Is no t rT\8(l'lOfizabl e, un likll
IIIe uny 5 wpm lape, since lhe code g.oups a'e enli'''~
",ndom charaet..." senl ,1'1 groups of llVfl.

"COURAGEOUS-
20 + WPM - CT7320- Code 'S whal get s you ",hen you
go lor 1h8 Extra cess ucense. It '1$ so embarrass'ng to
panIC oul~stbecause you d,dn 'l prepa,e yoursett wilh
thIS tape. h IIlIS is only one word lastar, the code
9'OUpsare SO dl llCUlt thaI you ' ll 1Ilmoella/1 asleep copy.
Ing tile FCC IItuH by compatison. Usera.epor1 lhat they
can'l believe how nsy 20 per .eatly is WIth Ihts lantaslic
one hour tape,

~G ENESlS~

5 WPM- CT7305--ThIs Is ttoe begInning tape lor people
"'ho 00 not know tholl code a ' all. fl lalces them Illrougn
the 26 lellflfS, 10 numbers a nd necessary puncluation,
complete wlln Pf8Cllce every s tep o f the way using the
new"t blitz teacn ing tllChnlquea. II Is almost mi,ac,
ulous ! In one 11OtJ......ny people_including kids ot 1.,._
8ft! able 10 maslflf the code. The ease ot learRlng gl¥$S
conlodence 10 begInners *ho m'Ohl OIhentrlSe drop oul.

-sACK 8REAKER"
13+ WPM _ CT7313--Code g'oups again,at a b"$1< I.
per ao you ... 11 be a l ease.....r.en you SlI down OIl f.onl 01IIIe
steety~ gc:wenvner'Il ,nspector and hoIl start, $IlrI(\,ng
you pla in language at only 13 pet. You need thos ext.a
ma,gln 10 a-come the panic .....ocn ia unl_sal in tile
test siluations. When you 'W! spent YOU' money and I'me
10 la~e 1h8 test , you 'll Ihank hea..., you had tillS bacll·
bf8llk'ng lape

-aUTRAGEDUS~

2S+ WPM_ C1732S_ This is IIIe tape for lhal small
g'oup of CWfIfach.... lng hams "' flO wouldn ·t be conlent 10
simpl~ safisfy the code 'equi.ements of the Extra Class
license. Irs the loughesl lape we 've l)<ll a nd we ~eep a
permanenl Iile of hams ",ho havo maslflfed II . Let us
kl"O\ll' when you',. UflIO SQeed and ....·11 in$Cribe your
name in 73's ON "Hall of Fame"

-SSTVTAPE-

19CODE TAPES
ANY FOUR TAPES
FOR $15.95!
$4.95 EACH

NEW. UP DAT ED

EDITIONS OF OUR

S TUDY GUIDE AND

.ADVANCED CLASS LICE NS E STUDY GUIDE
SGl08I-Ready 10 upg,ade you. license? To pl'll'Ient
rela klng the FCC theory e X/jlm, you ne«l th8 73 Act¥a nc·
ee lheory gUide, SSB, a ntenna theory, t.ansmlttflfs, and
el&Ctronoca measutlng techniques a ,e (:O¥flfed In dell1il
In !h'a ...s~·to-tollow s rudy guide. Speclil' mcdes and
techniques. auch .. RTTY, 8fealaolfMted. An a'l!li_.
'ng degfge Is nol I"II8CflSS8ry 10 mast", 1h8 Act¥anced
theory - t ry IhiS bOo!< belore viSi ting lholl examiner'S 01.
hce! $6.95. 'IPUbl"hed by TAB Book s p,evious to recenl
cnanges ,n CC e xam material.)

NOVICE STUDY T APES

FAMOUS NOVICE LICENSE

~•
nUl

.. ... .... .

GENERAl. LICENSE STUDY GUlOE_ A complete theory
cou.so tor tne P'O'Ipecti~ Genelaf or Technic Ian. This
,ele,"nce explains traoeretoe. amplilier, . nd general
.adlo lheofy, while prepa, ing tee NO¥ic:e for Ihe "big "
ticket Ahflf getting you. hCkel, you'll use this guide
~In and ag.ain as an elect.onics .el",ence source, Not
a Quesl"""""s_ guidot that becomes dated when the
FCC updalea ttoe amaleut e xams. 007358 S6.95.

FOR YOUR HAMSHACK

• NOV1'CE STUDYGUlDE- SG7JS1- by Tlmolh~ M. Dan"" N8RK. t-\efe is lholl most up 10 dale novice
gUldoe a¥ll, I. DIe. II is complel" Wlln InlonnaliOn abOut IM.-ning MOt'M Code. has lhe la l_ FCC
amaleur 'egulaHons a nd lhe c Uffenl FCC applicetion IOfms. ThIS guide 's not a QuesltOfll8n_
memo"ut,on course but 'alh It emphllSlS8$11lfl p.actlcel SIde ot getti ng a ham license and pUl ling a
stencn on ttoe a l. , II fe/leelS et the FCC e>:,peet s a No¥ice to know ""thoul page all... page 01dul l
lheory. The most CUffenl inlormaliOn slill a va ,labie at lasl ~ear's price. $oC.!l5

• NOVICE STUDY TAP'ES C I /1O-If you 8fe just geltong started In ham 'adlO. you11 lind 1"
lape$lndl!lpOlflYblel ThiS up.t<)-ltle-mlnute .....StOfl of the 73StudyCOU' .... is the perleel way to Iea,n
everything you need 10 b'OOlU thro ugh Ihe No__ ce wrilten e xam, Theory , FCC regulations, and
operllllng skIlls lire all. CQ'Iefed, and you'll be amazed et how fasl you lea,n uSIng these lapes'

Once lhe lest 'a betnnd you, reese lapes WIll go " ghl on being u\ll!ful, becau98 lhey .'e pad<ed with
the 11Itll$l ,nl~loon on selt lng up you. own ham sta toon, and gell'ng on lhe lin

Thousands 01 people have d lS<»\i8ied how easy I,,"""ng from ca_le caI'l be-Ofder now and
enl... Ille lascinat lng WOf'ld 01ham ' adlO'-Se! o f 3-S1~9S. 0

SCienJists have proven Ihat you I....rn laster by listenln.g than by 'eliding because you cen playa ces
selte tape 0_ and~ ,n you' spa,e t'ITlll-"""" willie you 're d'i'o'ing! You get more and more ,nfo
~ IIfT\eYOU ,-, II- YouClln1 prog'_WlII>ou1 lOIod fundamentlll$.. Tt>eselhr.... l1OtJl-b'lg tapesglve
you 1I11 lhe buiCa you11 Med 10 pass the No:;NiQe .,..." _ Iy. You'l have an understand Ing o f lhe Da
soea wflocn ...11 be 1......lu.bIe 10 you lor the .est 01 'j'OUl II ' ''' Ca.n you .nord to ta~e yOUf No:;NiQe el<¥Tl
....,thout lirSI lis ten ing to theSe tapes?

- General: License Study Guide -

~-FOR THE NOVICE- --,

S ty lt' X

• BACK ISSUES - Complete YOU' ooIlecloon; many lI,e
pr.me ooIklClabIea now . CIaSS1C8 OIl tile f.eld' A lull eo!
IeCtlOrl is a n ,nvalua ble compendIum 01 .adlo and eee.
I.onics kno", ledgs '

STlXXXl- S ,ngle back issue befOfe Ju ly 1960 , .. 5300
ST025O- S<ngle bacl< ,ssue JUI~ 19l1O on _.. 53.50
ST0500-S~ou. choice . 58.?!>

Add 51 ,00 pe.- magazme for SIllppong
ST1000- 10 you' c hoice , $1• .00
ST2500-25 OU, ChoIce, $t2.00
ST2501 -25 you. c hoice S25.00

Add S7.SO pe.- or"'" lor ",h'PPing

BACK ISSUES

Sty I. Y swt.. w
,..--- - -",

-
W2NSO/l W2NSO!1

--_0_·__·____ ---
• •

. OSL CARDS- 73 turns o u l a 11Inlasl lc eeoee c t OSL
ca ,d S al a bou t hallihe cost of having trem d one elS<!
where because they arll fun as a filt ·in belwllell print ing
books and o t hef ueene In the 13 Print Shop, 250 Style
W-OW025O- for 5895' , 500 S lyle w _OW05OO_for
$13.95 ' ; 250 Style X-OX025O-lor 5895 0

: 500 St~le
x -OX05OO: 250 Sty le Y_OY025O_lor 58.95 ' ; 500
St~$e Y-OY05OO-for SI3.95.· Allow 6-12 wks . lor
deli_e,y

• LIBRARY S HELF BOXES - T!>ese s tu.d y while, COl·
rUll:' di'l-Ies;Sl llnl bOxese.ch hold 1I lull yellr ol 13,
1(, lid "',,;rocompvrm'1 Of tJO "',crocompvrmg. W'lh
~our order, .equest self'Sl ick lng la belS tor any o l tr.e
'o llowl ng: 13. K,lobaud Mte,ocompul"'g, tJO"',crocom
pul",'1, CO, OST, Ham Radio, Personal Compul",g,
Rad io fleclrom cs, lnfetiaceAgti. a nd Byfe. O.de, 1_
BX1000- for $2 00 ' ; Ofdel' 2·1-BX2002-1or $1,50
eecn- : order 8 or more- BX1002 - lor 51 .25 INch '

• FREE BACK ISSUE CATALOGS a'e you's for 11>0 a5l<·
lng, . , speed y 13 "'agazme, and/or Kilobaud "',crocom·
p"ling, back issue catalog ....hen you send you' na me
a nd address 10 U$ on a postca'd.

• PrIl'Hl'Ve and protecl you r collecllon for .. litel"'''''
On::lflf theSll handsome red blnde<5 Wllh gold leltflflng.
$7.50 to ' 1, 3 lo r $21.15, 6 tOf $oC2.00. IPostpaid within
USA, please add $2.50 I"'r cede r ou ts ide USA,}Check Of
moM~ Ofd¥1$ only, 110 phone Of C 0 .0 OIders. 73
BindIq, P.O. 800'1 $120, ~phIa. PA 191. ' .

· HO'T'&-A_~ addr,... for BIAcI~... oo:oly.

'Use thll orde, card in If" S magazine 0' Item"e ~our oeoer on a sepa .a le pIece o tp a pef and ma il 10: 73 RadIo Bool<snop •
Pelerbo.ough NH 03458 . Be sure to Inc lude c hec k Or delalied cred II card Informallon. No C.O.D. orders accepted. All o rd e rs
add $I .SO ha ndling f,rsl booI< , $1.00 eecn add lllo na l book, 510 ,00 per book 10'"lgn airmaIL Please a llo w.-fi weeks 10 '
dellV<l'fY. Ouest lOO s regarding YOUf order? PIN se W" le 10 Cuslome. seo.ce at tr.e a bove add.ess. (Prices sub]ecl lo c ha nge
on bOo!<s nol pubhShe<l b~ 73 Magaz,ne.)

MAGAZINE
BINDERS

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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e VOL III RADIO FREOUENCY TESTERS_ LB1361_
RadIO !requeuc, w_. the ......,., I0I"'l denominatoo of
Amat_ RadIO. Such ilam. as SWR, anlenna ;m.
poo:Iance, lina Imped.nce. rf outpul and field atfenglh;
deta iled ,nstruc t,ons on testIng thesa ,tems Include.
section. on . Ignal generalor. , crystal callb.alors. grid
d ip ose'liatOfs, noise generators. dummy loads . nd
mucn lflOfe, $4.95.'

e VOL II AUDIO FREOUENCY TESTERS- LB7360
. . . j.IIm packed willi . 11 kin<l. 01 'udoo frequancy "at
equipment. II you 're into SSB. ATTY. SSTV. etc .. lIlis
tx>oI< Is a must lor you, . .a good book lor hi· li addic ts
and expenmenters, too l $.4,9$, '

e VOL IV Ie TEST EOUIPMENT-LB1362-Become.
Iroubleshooting .... Iz..d ' In this toun fl volume 01t l>e 13
TEST EQUIPMENT lISRARY are 42homeconstruction
projects lor building test equ ipment to work with your
ham etancn .n(1 In .erVlclng dlgllal.qulpment, Plu••
cumulat,.e I nde~ lor a ll lour volumas lor lhe 13 TEST
EQUIPMENT lIBRAAY, $4.9$.'

• VOL I COMPONENT TESTERS_ LB135g_ .. , how
to oo lld tr an••IIOt tut...s t81. d.ode test (3). IC lUI·
era (31. voltmeters and VTVMs (91. ohmmel (8 d,l1"r.
enl k,ndsl. loouct .r>ce (31. capaCity (9), Q measure·
ment , cryst.1 check ing (6). lempefllure (2). aural
meters lor the blind (3) and all sort . 01 ml.cellanoous
data on meiers, .. USing them . making Ihem more ver·
sal l ie , mak Ing staooards, Invaluab" book. $4 % ,'

--The '13-
Test Equipment

Library

e THE PRACTICAl. HANDIIOOK OF AMATEl)A RADIO
FM A£PEATERS- BKl185-by BiM Pastamal< WA6lTF
!author 0113 Magall~monthly column '1-ooi<lng WMl1
TIliS " the tx>oI< lor the VHF,\}HF FMeo. compiled Irom
mateoial submitted by 0_ a hundroo Indlvidu.l", clubS,
organl:llllion••nd equipment manul.clur",1. A "must
l\ave" lor your h.m .....ck !lheil, $12.96.

HANDBOOKS
FOR THE
HAMSHACK
e THETEN METER FM HAN DBooK - BK11tlO-by BotI
Hell K9EID. Thil llandbook I\u ooen published to help
the te<1 met., ent-..II lMm more aboul \he many
methods 01 conW9fSlon. and tr\Cl<$ tl'l&t .,.., used 10.....k.
eXistIng unit. wOl1< betleo, Join the gr",,1 ' 1 Inke<efl~ of
the world On l en FM and enjoy the fantasllc .mount 01
fun In communlcal lng with .mateur station. worldw ide
on ten mel8'1 FM. $4,95,'

,l,-::a;.

WORLD
PRESS SEIMCES

~~
\ , -"","--,..--..=. -.-

NEWI
eWORLD PRESS SERVICE FREQUENCIES - BKI 202
--by Thorn.. Harrington. CAn" walt 10 hear Ihe .,....
nino news, or are you wondering about the new. l hel
}IOI.I arM" he.nng? AeceiYe by Radio Teletype (RTTY)
III/ the wortd new••nd fln.no;:lal happenings from the
IIfIfOrtd c.plfol. on • 24 hour. d.y bnls. Th l. book gives
)01,1 tne freQuenc' es .nd times o f bfo.dclSt 01 such
new. services II looP, UPI. Aeuters. TASS. VOA and
London F'fen , Also 1r>cllKled Is an Introduction 10
RTTY wll h Information on eQulpmenl , .ntenna...bbf.
'oII&tion'-ewfY\lllng you need 10 gel ataned In ATTY.
Z.95 ~ ,

e lC Op·AMP COOKBOOK - BK1028- by W. It". G.
Jung. Cover. nol only Ihe baSICIr>eory o f the IC op amp
In great delail. bul a lao ino;:ludl' over~ p<aetlc.l ci,·
CU,1 applocat lOf'l' , I,bet.Uy IlIu.trated , 592 pages,
5'1> x: 8 '1> . eeueecee.$1•.95.'

eRF AND DIGITAL TEST EQUIPMENT YOU CAN
BUILD- BK10«-A.f burst,function. aquare ....... gen
«&tors, vari.ble lenglh pul.. g_ator.-100 10Hz
mark... I-f and rf . weep """",ators, .udio OK•• flrl sig
nal injeel oo. 148 MHz . ynt healzer. digit.1 readouts l or
counter• • aev...1 counteo•. pr esc.le•• mtcrc..... ve
meter, etc. 252 p.ges. $5,95,·

_THE NEW WEATHER SATELLITE "ANDBOOK_
BK7363- by Dr, Ralph E, Tagg.rt WB800T. Here Is th.
completflly updated .nd revIsed edition containing . 11
the Ir>formet ion on the most aophisticated and et lectl...
ap&cetf.rt now til orbIt . This book both tM ex·
per;efICed am.teur "'talhte enthusiast and the .-.
c:omeI . II is .n IntroductIon to "'tellit. wat ch ing. pro
"'d ing .lIlhe Information required to construct a com·
plele .nd hignly effect Ive ground stallon, Solid hard·
wa' e deslgns .nd all the inslrucl lon. necessary 10 oper·
ate Ihfl equipment are included, FOr experimenters w!'Io
. re oper. ting $lations. ttwl book det.,I••1I procedures
na.......ry 10 modlly equlp"*,t foo lhe new _ieI of
spacetf.". Amateur _t,.. "'tellile .ct'vily r&pre
llOJflt•• uniQua blend 01 Inl eon " encompallSlng elec
!fonics. meteorOlogy and astronaul ics , Join IfIfI pn¥i ·
leged lew In .....tchlng the spectacle 01 earth .5 sean
l rom apace on your own moni toring equipment $8.95.·

• OWNER REPAIR OF RADIO EQUIPMENT- BK1310
by Frank GI. ... K6RQ, Here'• • book I l\at willteacll you
'n I.jlpft)aCh 10 troullleehooting without. shack lull 01
test equipment. Written In. narralive. non-malhemalical
.tyle. It ....111 aneourilll'l rou to sueeesafully fIX your own
rig problems 80 10 90% of the l ime. EV'e<1 II you don'I
want to lix. you can learn a lot .bout how things work
and ,.i1, Add 10 your library and parsonal expertise.
$1.95. '

INTERFERENCE HANDBOOK- by Willi.m A. Ne lson.
WA6EOG-Thil timely handtx>ol< coYer' avery l ype o f
AFI problem . nd gives you the solullon. based On
pracfical experl.nce, Covers mtertereece to TV. radio,
nl-tl, telephone. rad io .mateu" ccmme-ctat .nd CB
equ ipment. Power line tete-terence Is covered In d"pt h
- how 10 Ioc.te II. cu'e it. work with the public. a.afety
p<ee.utions. IIowtotrain AFtl ln. est lg.tors.Wrltle<1by
an RFlexPert wll h 33ye.r. of exp.erienou. thl.profuse
Iy illustrated book is p.cked w,lh po.Cflc.1 eny·lO
understand Info rmation. BKI230 $8,95

..._-
ONT

eTHE CONTEST COOKBOOK-BK1308- r"",eala the
aecruts 01 the cont"t winners (Oomeatic, OX . nd
specially contests}. complele wil h phol oa.nd di.gr. m.
01 equipment u!Hld by l he t~ SCOf_. Find oul how to
.....k" 150 conlllCf.1n one hour. 15.95,·

' Uae the ordaf c.td in t hl l magazine or Il amlZe yourorde<on a sep. ral e piece 01 paper . nd mall to: 13 R.dIOBook$l'lOp e
Peterborough NH 03458. Be sure 10 ino;: lude check a. det" led credIt ca.d inlorm'l.on. NOC,O,D. orders accepted,All orders
add $1,50 h.ndllng forst book, $UXl each . <kIlllon.1 bool<. $10,00 per book fore'gn IIrmlll. Plasse .110.... 4-a weeks fOf
dell.e,y, Questions ,egardlng your order? Please .... rl le 10Cus tomer Service at the above ad(1reSll. (Price. subJecl to change
On books not publl.hed by 13 M.gazme.)

THE 13 TECHNICAL LIBRARY

.B EH IN D THE OlAl - BK7301- By Bob GroYl. Gel
more tun oet of $I'IOrtWIYI IISI1H1i rlg ",ith thill int ..est
IIlll guide to receivers, antennas, frequentles end i,..
totrl.."nu. $.4.95,'

• THE CHALLENGE OF 111O- 8 K1309- 11 tne n, ,,,est
book In the 13lechnlcalllt),ary, dedicated to 160 meter
operating , 51 Dunn provide. all necenary Inform,tlon
to ge' slarled on this unique t..nd. Ttl. I II-importani
enteona and \I'ound Iyet.." , ere described in detai l.
TI'Ml introdUClIOl"l coote,ne ,n!.ntong phOtos 01 Stew
~.• (, .... King 0 1160) .oacl<.. Th ill ••teren<:e is ' must
lor new end expe< ienced "Top Band" ope<ltOfI. Price,
$.4.95.·

• sse ..THE MISUNDERSTOOD MOOE- BK7351- by
J_ B. Wilson. Single $idltl)f,nd Transmission ...
IIlQusanda 01ul uN It ""elY NY,y.t It .~,..one of the
...., ~oc:d I_I 01 .....t... ,idio. J . B. WIlson
ptellefll. _.1""1'IO<l1 01.~nd generelion• ....
ply iIIustreled with cher1' and tehematiCI, which ....ilI
Inable the embHloua reader \0 con,true! his own a!de
blind ~en... tor. " must 101 the technlcally._klus hams,
$5.50 .

e PROPAGAtlON WIZARD'S HANDBOOK- BK7J02
by J. H. Nelson- When "'"*""'. nddled \he WOl'ktwkSe
communication. net*Ofb 01 \he 1940"• . John HItVY
N" lson looked 10 the pl.n"t. for.n . n• • ",. The reecn
was . theory of ptopag.Uon lor_ Mlng til led upon In
terpl.netary allgnme<11 th.t made tne . uthor the rTI05t
,..,1I,l)le forecast., In America tod.y. The booIl prOYldes
an enlighlened Iool< at communlelltion. past. pr~
and full..... . well • ~ng \he ttl 0/ ~1t1Ol"'l
JorIocut ing. $6.95.·

e TOOLS , TECHNIQUES FOR ELE CTRONICS
BK734ll-by A. A. Wick. I••n " . y·to-understand booI<
written for tile beginning kit oollde< as w,,11 '" the ex
perlenced hobbYI.t. It "" numerous plcturM and
dllctiptions of the ",f" and~ ways to use Iluic
and sPeCialiZed tool. for electronIC projeclt as well as
sPeC~iZ«l metal worl<ing tool. and the chemlelll aidS
wtllctl .re used In ,epalr . hopa. $4.95.·
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• HOW TO DEfEND VOURSEl.F AGAINST AA.DAR~ BK l 201 - by Bruce F, Bogn.. and James R. Bodna' . a la"'Y"
and ra(la, e.perl, Th'S Dook .g, ..... you Ihe ammun,llOn to challang'" l he .adar "~'dence" that usuall y leads 10 a
spoedlng conv'C\lon. The majO' part o f the Dook cetaue the inner Wo' k,ngs o f ,adar- you 'li become ma' e 01an ex·
pert than most police otflcers end judges, TM ' emalndllf of 11'1" book cutunes 1'10'" to defend yourself agai nst a
~ing I lCke! -tl\O obS8lYat ions. mea sures and l est 'mony you must ob tain 10 d&lend yourself ", i l hout th" help 01
It lawyer. The price is. 101 lea lhan. I ,ne ' S6.9!i '

• THE MAGIC OF HAM RAOtO- BKTJI 2- by Jerrokl
S",ank. W8HXR ~ins "" til a bfoel history of amateur
rad'o and of Jerry 's ,nvOl.ement ,n ,I. Part 2 delailS ff\lIn y
01 ham rad io's heroic momenls, Hamdorn 's close ties
"' il h 1M continenl of Antarcl ica are the subl'ect at Part 3,
In Part .lhe strange and humorous sides 0 ham life gel
lheir due. And ...hat 01 l he tuture? Part S peers info the
crystal bait. ""' lIS,·
. A GUlD E TO HAM RADIO - B K132 1- by LarlY
Kahane< W52NEL wt>ar . Amateur Radio.lI abouT?You
can learn the buics o f th iS lasc lnal ong hobby "'i lh th iS
excellent beglnne,'s guide. It answen< lho most I requenl·
Iy asked Questions in an easy~olng manner, and it
shows the best way l o go about ljOTting an FCC license.
A Guide 10 Ham RadIO 01 an ideal ,nl ,oducl iOnl o a hobby
erlfOYed by people arOUnd the world ,,",.9!i."

a WORl.D RADIO TV HANDBOOK 1.1. 35TH EDmON
- 5 K11&6- Tt>is book Is lhe bible 01,nt..national br0ad
caster• • pm...iding l he only aul horil slive source 01e.acl
in fo rmation about bf'09dcaSTlng and TV slatrons ",orld
"' ide. This 1981 edition is completely I llYlsed, giving
comprehensi.... co."aoe of short. medium and long
"'a..... 560 pages 01 v' lal aspects of world listening
$16.50.

• WOfU.D REPEATER ATlAS- BKTJt5-Complelely up
dated. 0-~ pages 01 repeater Iist,ngs a,e ,nde.ed by
rcceuee and t'eQuency, More tha n 50 maps PIllPOlllt 2lXXl
repaater locations Ih'oughout 11\0 USA. Foreign Iist,ngs
,ocIude EurOPe. t t>e Middie East. SouTh America . and
A' m;... ,,", 95·

/

SPECIAL O FF ER
Chart of

UNtTED STATES AMATEUR
RADIO P R IV ILEGES

by c1e• • of IIccnse. cml••loa type. and f re·
queacy (rom 180 thna 1I meter• • lnch'<lJ..of: pro
ri. 1oa f or tbc ne. 30, 17, IUMf III meterbuld• •
Thl. 1I2 It 1I8 Ie, t.el ..e-aot.... chart la tbe firal
oIlU ltiDd t o be botb informall..e lind deeoo-e·
U ..e. $3.00 ..alue. only 8l.95 .ltb tbe pur·
eh• • e 011 Or more boo"a from the R.dlo Boo,,·
. h0f:' lSuppllea limited, order no• •1
CH 300 61 .95.

e rn COOKBOOK_ BK1063_ by Donald Lancaster.
Explains ",ha t TTL II. ho", it ",orks. and ho", 10 use it .
Discusses pract,cal applicat ,oos. sueh . s • !!'gilal
counl ... and display . ystem. events count".. elacl roni<:
. 109", .tch. doo 'tal YOl tmet81 . nd a dig, tal lact>orneler ,
$950,

COOKBOOKS

a CMOS COOKBDOK- BK 10l 1- by Don Lancast",'
De ta il. the appl icat ion 01 CMOS. the low power logic
family sui labie l or mosl applica l lons presen t ly
dom,nated by n L Required reading lor 8Yery ser ious
d,g,laI ....P&r'menlfll! $10.50."

a TVT CooKBOOK - BKl ll6ot- by Don La ncaster,
Oesc"bes tne use 01a standa.!! Ielevision roceiv". as a
m"; ' oproo;en or CRT lerminal , E_plains and desc'ibes
cha'acter generation. cursor control and inl"" ace in
lo,malian in typical. e a sy-t~und",..l and Lancaster
style. $9.95.·
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• VHF ANTENNA HANDBOOK~BK7368_Thoe NEW
VHF Antenna Han4boo1< <;let. ill tt>e theory, des.gn a nd
<:onstn.ochon 01 hundreds 01dillerent VHF and UHF an
l..-nas ... A practical book ..nllen lor ll'le a_age am.
lew who laI<ll$ joy In build'''lI, not tUN 0/ comple~ for·
mulas torlhedesign erogi_, Packed with labulous an
'enna protects you ean build. S6.9!>. '

• PRACTI CAL ANTENNAS FOR THE RADIO AMATEUR
_ 8K1015_A manual desc'iblrog how to eqUIp a ham
5t.,oon ....lIn. suitable antenna. Aw iOfl 'llnge 01.nten....
topics. systems. and "'-$O'ies .... presented giving
IM'.-ser tome lood lor thought and practical Qatil 101
eon.lruct ion. Desianed to . 'dthe e xperienced rwn and
novice as well. Onry $9,95,'

. 73 DIPOLE AND LONG·WIRE ANTENNAS _ BK 1016
-by Edward M. Noll W3FQJ Thi s Is the Ii",; ! eoll{IClion
of virt ua lly every type 01 wi,. antenna used by ama·
teur• . Includes d,mensions. con figurations, arK! de
' a ,l.,;l c;onlll,uc1ion oat. lor 13 differenl .nl""....
types. Append ices describe the constrvclion 01 noiH
bfodges. I,ne l un..$, and data on measuring resonanl
f,,.ql,lOnq, ~ocity l actor. and . "',. 16.50. "

a All ABOUT CUBICAl. QUAD ANTENNAS (2nd adi.
tl onl_BK11&6_Tha " Clasalc" on Quad dnilln,
t"-ory, construcllon, and ope,allon. Na", 2nd M ihon
conl.ina ...... l..cl and mllehing sYSlamS and new
data. $S-IS.·
a BEAM ANTENNA HANDBOOK (N... Sth adittonl-
Bf';I 197- Yag, beam theory, COtlSfructoonand operatoon.
Inlormallon on "'''. beam•. SWR CUMl'S and m.,cr" ng
systems. A -must" for senous OX8<"S , $6.95·
• VHF HANDBOOK FOR RADIO AMATEURS - BKl l 98
- Con la ins Informat,oo 01'1 FM theory. ope,at,on and
tlQu ipmenl, VHF amen.... de.ign and oonst' uCllon, sarer
I,'e-EME, and the newest solid-state C"cu, ls 16 95·
a THE RADIO AMATEUR ANTENNA HAN DBooK_
BK 1199_A.. abou t ", ue anl enna•. beams. lune<s,
balun.. COS_. ' ad'al'. SWR and towers. CIea,.nd com
plele ,n'ormehon. 16.95"
e SIM PLE, LOW·COST WIRE ANTENNAS FOR RADIO

AMATEURS - BK1200_ AII ne'" cera and ever"j'l hinll you
",ant to ~ JlO'" about lo", .cosl. mul ti·band antennas. ,ne.·
pensi"", be.m s. " inVISible" .nten .... . lor flams in
·'tough" locatoons, 1695·

---MICROCOMPUTER BOOKS FROM 73---

"Use l he order .... ret in IhOl magaz'ne or ,Iemile your oruer on a separate.piece of paper and ma,lto: T3 Rad,o Booksll OP a
Peterborough NH 030t58. Be I<Jre to 'nc lude c:l'leck or dela,led cred, t c. r!! 'nlormatoon. No C.O,D, orde<sacc:""ted. All orde<s
..xl $1 50 handl ,ng I"" boOl<. $1,00 ..aCh lOOilional boOl<. 510.00 P&r boo/< l oretgn airmail. PIe. se allow' H i ..ee!<s lor
oel' _ery. Quest,ons reg ardIng you. orde<1 Please ", ro te to Customer ser..,ce al l he . bo. e ..xlress .(Pf,ces sUbi""l 10 c...."'lI"
on boo~ s nOI publ ,shed by 73 Magaz,ne.)

Some
ofthe
Best
hom

.."
",UJj II ............... '~.......~........_.
....<-~<-_.-.
....... <00._<- . ...

a SOME OF THE !lEST FROM KIl.OBAUD!M ICROCOM·
OUnNO_ 6 Kn l l _ A coUacl1on of l he beSI artic les l hat
ha.... recen tly appealed In KIIoba,~ MICROCOMPUT·
lNG, Included is mal.....1 on me TRS«I and PET
S~Iems. CPIM. l he 8(l8l)'8(lll!ii c:hipa. lha ASA-33 t.
minal. Oat. base management. word processing. lexl
edilors and hle slruclures are coYered 100. Pl'ogrammi"ll
techniques and hardeore hardware oonstructJOn prOj'
ecte tor modems. high speed. c:assel te Inteffaces and
TVTs are alSO included in Ih,S larll" formal . 2lXl piUS
page edition. $10.95,·

• ., COMPUTER OA"ES- BK7381_ Forly QaITlM in all
In ...ne d,I I.....1categor_ G....- lor large and small
s~lems, and IIYen a secliOn on calculator games. Many
Y9<Sions 01 BASIC used and • wl(le variety 01 syslems
,epresented . A must for tbe sencee compul er games
man, ST.95 ·

a THE NEW HOBBY COM PUTER5 -BKT3040_ This
book tal<es it Irom ", here *HOBBY COMPUTERS ARE
HERE' " Ie.a_ ofl. "" Ih o;haplers on Large Scale Integr.
bon, how to choose a m ocroprocessor chIP. an ,nlroduc·
toon 10 Pfog.amming, low c:osl llQ lor a compuler, c0m-
pu ter arithmeTic. checkl n~ <nem0fY boards and
m uchLmuch more! DorI' t m os s til" Iremendoo s alue!
Onl y ... 95,·

. UNDERSTANDING AND PROGRAM MING MICRO
COMPUTERS - BK73B2-A valuable add,lioo 10 YOlJr
compuhngl,brary. Thos t"'~ te_1 'ncludeS the best
.rti...es tt>al have appea'ed in 73 and Kilobaud
'-l i<:rooom PUl mg magazones on me hardware and l Oft·
",are aspeclS 01 rnocroeompul ,ng. Well""""", authors
and "'el l·S!luclured Ie_I helps lhe reado< get invooed,
$10,95 '

• HOW TO BUILD", MICROCOMPUTER- AN D REALLY
UNDERSTANDlT - BK732S-by Ssm Creason, The " lac·
tronICS l'IOt>by,st "'ho "'ants to bu,l(l hIS O'IYn microcom
puler Sys l.... now has. praclical " HO'IY·To" guidebook,
this book IS a combonal iOn I llCl'IniC.aI manual and pro
gramm,ng 01,1'" l hal lakes !hi !IotIbyiSl Slep-t>y-1tep
through thedesiQn.oonstruclion. tesling anddebugging
01 a complete m'CrOCOmpul'" sys tem. MUl l reading lor
anyone de$iring I true undersl anding 01sm all comput'"
systems. 19.95. '

a HOBBY COMPUTERS ARE HEREI - BKTJ22- 11 yo..
..ani 10 c:ome up 10~ on how compul..S won. ...
hardware and software . •. this is an e_ceIlent book. II
starts "'ith l undamenlaiS and e.ptlins lhe circult .. and
tile boisics 01programming, alonll ",il ll . COUple 01 TVT
construction projects. ASCII·Bauaol . et c. This book has
Ihe hlg tlest recomm&ndal ions as a l eaching aid, ,,", ,95.·

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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WHAT WILL YOUR NEW

RIG BE LIKE?
Read 73 and Find Out

The magic of d igital 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 eq uipment 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 ... ofte n mo re
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 other magazines
combined. When repeaters and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all 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 ... which might give us six times as many repeaters
in our present bands. We're looking at automatic identifica tion systems which may make it possi
ble for us to read out the call letters of any station tu ned 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.

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

You may or may not be a pioneer, bu t you certa inly will want to keep up
with what is happening and what the new rigs are going to be like. And, fra nk
ly, your support of 73 is needed to keep this type of information coming.

,,------------ - -------------- -
bI me tOt' 1yea of 73 Magazine at $25.00

32186

Name _

"""'''''- - - - - - - - --- - - - - - - - - - - - - -
CitV Store --"z,ip, _

Conodian $27/1 yea orty. US fl..I1ds. Foreign $3511 year orty. US fl..I1ds
Peose cAow 4 to 6 weeks to- oeevev

73 Mogozne ePQ Box 931eFOlltlhgdOle. NY 11737
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Arise and subscribe to 80 MICROCOMP<JTING, the
newest and fastest growing microcomputer magazlne, This
Is full of news about programs, accessories and theory on
the world's largest selling computer, the TRS·80· 
definitely beginner level and Includes lots of program
listings. FInd out what all the fuss Is about.

[ ",", .. 'bsol"U"iIt 0 Ill.."". lor U5.OO
l- ""'~".... e....~ "d ' :-: =-::::- 0 24 1. _ . lor U 8.OO

- VISA. II«: 0 36 ," .,U for '5).00

~a 6 ..ee~. lor_try

[-~r; ..°

1

C n; I y . , onl'''271n0.S. f<.W'ld.Ol mcrocc.rnl1ltlrg foreign; I yr. only'U5 In O.S. F<.W'IdI

• P,D.B, 98 1 _ FarmIngdale N.Y. 11737

REPORT. For more information on the amateur space program, coo
tact: AMSAT, PO Box 27, WaShington DC 20044.
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Despite a troubled infancy, amateur radlo 's newest satelli te,
UoSAT·QSCAR 9, was alive and well as this issue 01 73 went
10 the printer,

After a perfect launch on October 5, the first signal heard coming
from the setemte was a strong carrier with only a small amount of
garbled modulation instead 01 the expected 12QO.baud ASCII
telemetry. It was live days before the spacecraft was successfully
directed Into a 3OO·baud mode, giving the world a chance to obtain
and digest information about the setenue's wen-berne.

Early data indicated thai a problem existed with two of the three
navigat ion magnetometers. Expert s associated with this with the
colder than expected spacecraft temperature. Before any expert
ments can be conducted, the satelli te must be stabilized, an opera
tion that Is dependent on knowing the bud's ennuoe and spin. With·
out the proper -nev mag " data , a new operational plan must be tor
mutated. It was expected to take lour to six weeks to gain lull control
01 the situat ion.

Satellite enthusiasts report that OSCAR a's 145.825-MHz beacon
can be heard with a rubber-duck-equipped nencne-tetkre. By using a
51B-wave or beller antenna, it is possible to get a full quieting signal
with an ordinary two-meter receiver. The orbital data that wa s evan
able for OSCAR 9 in early OCtober is:

- Per iod : 95 m inutes, _ Perigee height: 533 km
28.796 seconds (331.21 m i}

e t oncrt uoe increment : e Apogee height: 536 km
23.86563 degrees west (333.07 mI.)

The orbital listing given below is based on this data. Since OSCAR
9 has a very short track record; the accuracy of the listing may not be
as great as it would be with an established satellite.

This article is based on material from the AMSA T SA TELLITE

MICROCOMPUTINO _ POB 997 e Fannin dale NY 11737
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south 01 Glasgow on Highway
31E. Admiss ion is 52.00 per per
son wit h no ext ra charge for ex
hibit ors. One free tab le will be
provided per exhibi tor w ith ext ra
tables available at $3.00 each.
There will be a large healed
building with plenty 01 free park
ing. No meetings or forums will
be held-just door prizes, free
coffee, and a large I lea market.
Talk·in on 146.34/.94 or 147.63/
.03. For additional in formation,
contact Bernie Schwitzgebel

WA4J ZO, 121 Adairla nd c i..
Glasgow KY 42141.

LIVONIA MI
FEB 28

The livonia Amateur Radio
Club will hold Its 12th annu al
LA RC Swap 'n Shop on Sunday,
February 28, 1982, from 8:00 am
to 4:00 pm at Church ill High
School, livonia MI. There will be
plenty 01tables, door prizes. re
freshments, and free parking.
Talk·ln on 146.52. Reserved ta
ble space of 12-foot minimum is
available. For fu rther mtorrna-

non, send an SASE (4 x 9) to
Neil Coffin WA8GWl, cia livo
nia Amateur Radio Club, PO Box
2111, Livon ia MI48151.

MIDLAND TX
MAR 13-14

The Mid land Amat eur Rad io
Club will hold Its annua l
sweptest on Saturday, March
13, 1982, f rom 8:00 am unt il 6:00
pm, and on Sunday, March 14,
from 8:00 am until 3:00 pm, at
the Midland County Ex hibit
Building east of MIdland TX on
the north side of Highway 80.
Reg istrat ion is $5.00 In advance
or $6.00 at the door. An addi
tional $3.00 will be charged lor
each table. There will be door
prizes. Talk·ln on 146.161146.76
and 146.011146.61. For more fn-

formation, write the Mid land
Amateur Rad io Club, Box 4401 ,
Midland TX 79704.

WINCHESTER IN
MAR 14

The Rand o lph Amateur Rad io
Associat ion will ho ld its Jrd an
nual namtest on Sunday, March
14,1982, from 8:00am to 5:00pm
at the Nat ional Guard Armory,
Winchester IN. Tickets are $2.00
in advance and $3.00 at the
door. Table space Is $2.50 and
table space with table is 55.00.
Setup limes are 6:00 pm to 8:00
pm on Saturday and 6:00 am to
8:00 am on Sunday. For reserva.
troos or addit ional informat ion,
contact RARA, PO Box 203, wtn
chester IN, or phone W9VJX at
(317)-584·9361.

HAM HELP

Dr. H. Ca. tlgllona
RD '3, 80x 392

Robbinsville NJ 08891
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Kevin Neal
Rte. A., 80x 221A
Flippin AR 72634

Does anybody know the type
of balun and the resistance and
wattage of the resistor used in
B&W's new fo lded d ipole anten
na? Any informatlon concerning
the above would be great ly ap
prec iated.

Marvin Rosen N3BQA
20 W. Madison St

BaltimMe MD 21201
(301)-685-8308

I need a manual and echemat
ic l or a General Electr ic osc illo
scope model CRO 5A. Will copy
or pay lor copy. A lso need parts
or a used Heathkit IT·11 or IT·28
Capacitor Checker. Thank you.

Wil liam P. Pence
800 Old Stage Road

Cave Junction OR 97523

Needed for parts: a beyond·
repa ir 10-10 Heath scope to
com plete a partial scope kit.

Rudy Zerdeckl WB1CXC
PO Box 321

Indian Orchard MA 01151

I wou ld li ke to obt ai n a
manual or schem atic for a
Gon set Sixty-Three. Also, if
anyone needs a Knight Sta r
Roamer manual l or his set, he
can contact me.

I would like a manual andlor
schematic lor a Tektronlc Type
504 oscmcecope.t w ill pay copy
ing costs.

I urgently need a schematic o r
any service information on the
Beltek model W5570 a-meter FM
transceiver. The manufacturer
In Cali forni a is out 0 1 business.
Thank you.

Rev. Ray Vath WB2FY8
PO Box 306

Rldgeneld Parll. NJ 07660

Recently, someone wa nted
info on war surplus from the '40
'45 era. I had this into and wa s
glad to supply il. My request
was to have the post age paid .

I neither got the postage nor a
thank-you. You could rem ind the
people requesting such info that
a thank-you is apprec iated. It
will be a cold, frosty day before I
co mply with another request.
Since the last time, I have seen
quite a lew Inserts I could help,
but once stung, tw ice shy.

Leon D. Tallman WUTUOY1KH
Sta r Route

South Effingham NH 03882

Am looking lor a schematic or
assembly manual fo r a model
W5M amplifier. Also same for a
model WAP2 p re amplifie r.
These are both Heathkit units.
Will copy and return, postage
paid . Thank you.

F.N. Lockwood WA6UCP
910 Jack London Drive
Santa Rosa CA 95405

I have a te lephone-type (PBX)
headset whIch I would like to
hook up to my Ken wood TA·2400.
Any Inlo would be appreciated.

Roy Eichelberger KA7GXX
1136 Turquoise Way

Sandy UT 84070

73 Magazine

H. Church
309 W. St. Louis St.

Lebanon IL 82254

I need a schematic or a
manual on a Central Electronics
muut-onase exciter, Model l OB,
and Model 458 vto. I will copy
and pay en postage.

Louts Sila WB6FRQ
1085 W. 21th St.

San Bern ardino CA 92405

AI Gralf N8CNB
PO Box 332

South Webster OH 45682

I have the schematic lor my
WWI1-vintage Hammarlund type
CHC 46140 receiver, but no val
ues 0 1 components are given.
Can anyone supply further dat a
on this rad io?

Wanted: any informat ion on
conversion 01 Cobra 21XLR 10
t o-met er FM. Uses Uniden PC
199A B board with c rystals for
10.24, 10.695, and 36.57 MHz.
Has anyone converted this rig ?
Help!

I need a schematic andlor
manual fo r an Advance tnst ru
ments oscilloscope model OS
15A (somet imes called Xetex). I
will copy and return. All your
costs gladly pa id.

Wa lter S. Jackson KB3LH
281 Irish Road

Berwyn PA 19312

Wanted: work in the eiec
!ton ics field In the Knoxville!
Chattanooga area. Experience
in digital and rf c ircuits. I have
First Class radiotelephone and
Extra class amateu r licenses.

Herman F. SChnur
115 Intarcept Ave.

NOf1h Charfeston SC 29405

I need an instruction manual
and/or schematic fo r a model
CF ca pacitor anal yzer (Exam·
Eter) made by Solar Mfg. ccrp.,
New York . Please write and let
me know what you have.

G.V. Mock W4RHD
Rt. 1, 80x 60

Fayetteville AR 72701

We are happy to provide Ham
Help listings Iree, on a space
available basis. We are not hap
py when we have to take time
away I rom other duNes to deci
pher cryptic notes scrawled iI·
legibly on dog-eared post ca rds
and odd-sized scraps 01 paper.
Pleas e type or print (neatly!),
double spaced, your reques t on
an8%"x 11" sheet olpaper and
use upper-and lo wercase letters
whttre appropria te. Also, please
make a " 7" look like a "7," not
an "I," which could be an "el" or
an "eye," and so on. Hard as it
may be to believe, we are not la·
miliar wi th every piece 01equip
ment manufactured on Earth l or
the las t 50 years I Thanks lor
your cooperation.
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be there lor some t ime. a SL via
PEQMGM.

A9XOO, Ba hra in. Operato r
Howard showing up on 28.607 at
1545, 14.236 at 0200, 14.020 at
0345. aSL via KA4S. A9XOA,
Paul, around 14.182 at 0200; aSL
via N4BPP.

A22ZM, Bot swana. Mark is
now in South Africa; aSL via
ZS5CU. A22VL wi ll be on the air
for about two years. operated by
mVL showing up in the major
co ntests and some DXpeditions.

BV2A, Taiwan. Tim is back on
the air alter the hurricane
season. He takes the antennas
down himself, rather than let
Mother Nature do it . aSL direct.

CE~X, San Felix Island. Wow!
Bob Read KF 10, ex·WB1GDa,
received his Extra c lass US Ii·
cense just in time fo r this histor
ical operation. Both " partners."
WQAX and N4CBL. have bowed
out o f the operation and Bob
l ired up from CEQX Quite quick
Iy . While some were f iguring
that it would take him a day or
SO by boat, he managed to get
there by air and surprised the
wor ld by showing up on 15m for
a few asos. Later he operated
on 20 and 10m also. Apparently,
there were only a few hours of
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Th is t ime we look at another
weekly OX bulletin from across
the pond. u is the conti nuation
o f the ol d and famous Geoff
Walts bullet in, still ed ited by
him. publi shed by the RSGB,
and called DX News Sheet. It is
getting close to its llX)l)lh issue.
It lists acuvntes and expected
operations. has aSL fntorma
tton, and gives upcoming con
test rules. The sample shows
the arrangement .

DX NEWS

A6XJA, United Arab Emirates,
showing up on 15m around
21 .200. Operator is Jan-Keur;
aSL via PAllLP or direct PO Box
2730. Abu Dhabi, United Arab
Emirates. A6XJC keeps ceca
sional schedules with WB20HD
near 28 .688 for short lists
around 1500/1530 GMT. creim
ing valid license and expect s 10

.:.._._--.----- ---_...... .

BULLETIN OF THE MONTH

the pile because they were c lean
and understandable. Three bad
stations can wipe out half a band
and make it difficu lt for the OX
station to hear anyone.

We consider ourselves gentle
men, so ret's do it right and be
proud of our signals!

devilish instrument all the wa y
up then he start s aRMing his
own signal. One can hear the
fan s running, dogs f ighting on
the st reet, and even the st em
ach rumbling. A ll this is creat ing
splatter that gives a very bad im
age o f the ham and hi s stat ion.

It is Qu ite simple to adjust the
gain Just by observing the plate
or rf meter on your transmitter o r
amplif ier. When you press push
to-talk without saying anyth ing,
the meter should not move. If
yo u are gell ing more deflect ion
on the meter when you are not
talking than when you are talk
ing, then obviously it is a bit too
much . Another situation is bad
neutralization, which creates all
kinds o f spurious signals inside
and outside the bands, mclud
ing terri lie TVI. Also watch for a
wrong bias adjustment on your
PA amplifier o r transmitter. That
co uld put your rig into Class C,
and there you have another tee
tor cont ri buti ng to your beauu
fu l signal.

Why all of this? Well, if you
listen around you know why. The
garbage level on the bands is
very high. It doesn't take too
many etancns to wipe out tne
band and make it impossible lor
others to hear that XZ9A who is
trying 10 call you.

The same goes for the OX pile
ups. Gone are the days when you
could pick the callsigns out o f

Yuri Blanarovich VE3BM V
80x 292
Don Mills
Ontario M3C 252
Canada

Typical Big Gun Contes t (and DX) sta tion of KfJRF. Cement block s
and boards serve as an operating desk, no r for the great looks but
for the supet-etticient layou t of three rigs and all the other gadgets.
Outside are three 20t}foot towers with assorted high-performance
antennas. Chuck KORF (left) is discussing strategy with George
WfJUA before an up com ing contest. George is a frequent high scorer
in sweepstakes and holds a number of records .
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One thing that is very obvious
and is becoming worse with
more activity on the bands is the
quality of SSB signals. 5SB by
lis nature is so pure, clean, and
lean . Theoret ically, two or three
stations can operate almost on
the same frequency. There is no
carrier to interfere as we had on
AM . But. .. then came those
1$%& speech compressors in
the hands of operator s who re
fuse 10 try to understand the
techn ical side of th ings. I think it
mu st be a carry-over from the
"ten-lour" band where the only
thing you had to know was to
keep that meter way up there,
because that was when you
were getting more "pounds"
out. Wrong! ! !

Speech processing has li s
value but it has 10 be under
stood. When a ham cranks that



Ii I
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Ever wondered what hit you in the pileup? The answer is in the snten
nas. This is the VE3BMV Rezor Beam, iust going up on the lop 01the
t totoot rotatable pole. It has 4 quad elements (2 driven) and three
yagi elements on a 6O-Ioot boom. And there are two 01them stecsea.
They really cut through the pileup and give the edge '

This one is at the " Papa Victo r" ' antenna fa rm-the W2PV multi·
multi s ta tion . Staclled Tetrex bea ms on tne 110-foot Big Ber tha The
configuration reads, from lop down: 6 elements on 20, 8 on 15, JOan
10, 30n 40, and, again, l Oon 10, Bon 15 and 6 on 20. That surely gets
respec t on Ihe band! So, the next time you can'l hea r the one they
are worlling, don' t worry about it (un less you have more elements
up there).operation his work perm itted.

The pileups were much worse
than Clipperton has expert
enced. Poor list operators, they
did not get the chance. Job well
done. considering the restnc
nons that Bob was laced with.
About 700 contacts were made,
most ly with US stat ions. There
is some chance he might be in
vited back and be ab le to do
some more operating. OSL to
his SVllBV address: Box 564.
Athens, Greece.

FBBWG, Crozet Island.George
is operating as much as his
schedule is perm itting him. He
should be there lor about 9
months. Usually showing up on
the French net on 14.170 or
21 .170 at 1800Z. Operating li st
on weekends around 21.279
from 1200Z. OSL via F2CL. An
other one who operates with the
help 01 the list " undertakers."
Hoping to get the vfo and oper
ate on his own.

FP0GBG, St . Pierre and Mi·
queron. Operation by AI W8A H.
A ls o FPIIGAP b y W8NR,

FP0GAO by K8CJO. OSL to thei r
home calls.

HS, Tha iland. Tha i radio ama
teurs are back on the ai r. Appar
ently they were off because they
had to register their rigs. The
sam e old ceustans are st ill as
signed , so there is no change.
Dr. George Collins VE3FXT is
supposed to be back in HS for
some more tests and demon
stration o f coherent CW, and is
hoping to get on from Xl 
Burma.

HV, Vatican and Radio Vati
cane. is celebrating the 50th an
niversary and offering an award
for working several amateurs
there. Stations in Europe and
the USA must work two of the
three stations, all others need
work only one. The ca lls are
HV3SJ, HV1CH, HV2VO. Start
ing date was October 1 and it
runs until February 1, 1982. Send
photocopy o f OSL card to Radio
Vat icana, Cit ta del veuceno.
Europe.

T3, Kiribati, The follow ing are
separa t e countri es for the
DXCC: TJO-Western Kiribati

(Gilbert or Ocean Island), ex: ; 3A
or VRT ; T31-Centra l Kiribati
(Brit ish Phoenix Island), ex·T3P.
VR1; T32-East er n Kir ibat i
(Christmas or Line Island), ell: '
T3L , VR3. Re cently active:
T32UF around 21025 at 0230;
aSL via JA1NVG. T32AB around
21298 at 0300; aSL via N7YL.

V3A, Belize. This is the new
pref ix and not J9 as previousl y
announced and expected. Thi s
should replace the o ld VP1 pre
fill: in the ca lls igns. VP2A An
tigua is expected soon to be
come V2A.

XZ, Burma or Karen State?
According to JA8BMK and most
people, these should be recoc
nized as sep arate DXCC coun
tries-that is. as XZ9A and
XZ5A. There was some activity
reported by other stations with
XZ2 and Xl1 ca llsi gns operat ing
from Rangoon, Burma.

lAIIKM, SMOM or Sovereign
Military Order of Malta, wa s l i
nally accepted by the ARRL as a
separate country for DXCC. This

br ings the current total back to
319. They were supposed to be
in the CO WW contest but it was
a no Show. aSL cards are being
accepted alter January 1, 1982,
for all the contac ts made with
lA0KM.

3X1Z, Guinea was on again by
Jacques W4LZZ on October
11-23. aSL via W4FRU.

5AlBa, Libya. Operator Abed
is active around 28546 at 1700
and c laims to be a permanent
resident with a valid license.
aSL via Box 733, Benghazi,
Ijbya.

5R8, Malagasy Republic , ac t io
vated by Luig i IV30 SHNI5R8 oe
tween Sept ember 20-28; a SL
via IV3MUC. 5R8AL is active
around 28535 at 1730, a SL via
WA4VDE.

701AB, South Yemen. cou ld
be on at any time, J28AZ is the
holder of the license and it is
supposed to be a mailer of pick·
ing it up and operat ing. C'/Ve have
been hearing about thi s lor si x
months.)

AWARDS
Bill Gosney KE7C
Micro -80, Inc.
2665 North Busby Road
Oall Harbor WA 98277

W2JIO NAMED AS 1980
ARM STRONG PIONEER

Bob Gunderson W2J IO has
been voted the first rec ipient of

the annual Armstrong Memorial
Awa rd. It was given to him in
recogni tion 01 his outstanding
contributions to amateur radio
via his work with and for blind
hams. Bob, who was bo rn blind
himself, has designed and built
many kinds of test instruments
with audio outputs as we ll as

other methods 01 work ing with
electronics lor the sight less. He
a ls o f o u nded the Braill e
Technica l Press , and taught
electronics lor 37 years at the
New York Schoo l for the Blind,
directing many students toward
reward ing c areers in erec 
Ironies.

The award was presented at
the 1980 ARRL Hudson Division
Convention. Bob could not be
present, so a tape recording o f
this event was sent to him along
with the pl aque.

The award. a sort 01 " Most
Valuable Player" 01 amateur
rad io, honors the memory o f Ma·
jor Edwin Armstrong, inventor 01
frequency modulation and other
techn ica l advances which have
benefitted amateur radi o. It will
be gi ven each year to one ham
for his or her outstanding ser
vice to the amateur communi ty .
Some of the nominees lor 1981
are Co p t horne MacDonald
W4Z II , father 01 SSTV . Don
Stoner W6TNS , driving force
beh ind the original OSCAR pro
gram, and HRH Hu ssein, JY 1,
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ROMANTIC ROAD AWARD

The local group (OY) Nord
Iingen of the German Amateur
Radio Club issues this award on
the occasion o f its Jubilee (25th
year) to all licensed radio
amateurs and SWls for con
tacts With stations along the
" Romant ic Road," located in
Wurzburg, r euberutschotsherm.
Bad Mergentheim, Creglingen,
Rothenburg o .d. Tauber,
Feucht wangen, Dinkelsbuhl ,
Nordl ingen, Harbu rg, Donau
worth, Augsburg, Landsberg,
scncnaeu. Schwangau, and
Fussen.

List 01 OOKs valid for the
award: A 23; B 02, 17,18, 22; C
20,21; P 25; T 01, 06, 09, 11, 17,
21 ; Z 30, 52.

,.. ,.~ ....

Make your check payable to
Don Abell, 6821 West Avenue,
San Antonio TX 78213.

Requirements: Each OSO
with stations along the goman
t ic Road will count 1 point, each
DN OSO 2 points, and each
srrv OSO 3 points. Contacts
with members of the " OV" Nord
lingen, DOK T 09, count double
points. European stations need
50 points, and VHF and OX sta
tions need 25 points.

This certificate is also avail
able to SWls.

The fee: DM5. US$4. or 10
IRCs. Send to Fried l Schrey, PO
Box 1, 0-8855 Wemding, W.
Germany.

• To apply for the affiliation and
membership certificate, submit
the name, ca l ls ign, AOH O
number of the member station
worked, and the date worked,
along with your own name. eo
dress, and call sign . There is a
one-t ime membership lee of
$2.00.

............
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ROYAL ORDER OF HOOTOWlS

The Royal Order 01 Hootowls
became a society in June of
1955 with the "gag" nomination
and hand·drawn owl being sent
to John Woods W7TMI , after
burning the midnight oil with the
originator, lee Singleterry, Sr.
W7YJ E. Dick W7VIC, Gordy
W7UFE, and Tad W7WZK round·
ed out the charter membership,
and the granddaddy 01 5O-MHz
societies was born!

The Order became dormant
wi th the passing 01 l ee, but in
1977 , Don Ab e l l WB 5SN D
located Mrs. Singleterry and
was granted permission to
reestablish the Order once
again. This was completed In
1978 in partnership with Don
vertanoer WB5VWZ.

The Order is not a net but a
society founded to promote
friendship and goodwill toward
amateurs everywhere, and was
deve loped 10 enhance and
preserve activity on the late
Saturday night e-meter rag
chew.

ROHO membership Is open to
any licensed amateur who
meets the following conditions:

• All con tacts must be made on
the e-meter band and must be
point-to-point; contacts by relay
are not valid.
• CaU "CO Hootowls" on 50.200
at midnight (2400) local time on
Satu rday night only.
• Establish and maintain two
way contact with a member stat
lion for a minimum of one lull
hour starting at 2400 Saturday
nigh t and ending not earlier than
0100 Sunday morning. OX sta
tions may qualify by making
contact with an Owl at any time
during the above stated period.

Boulevard, Warner Robins, GA
31093, USA.

THE WORKED HOUSTON
COUNTY GEORGIA AWARD

The Central Georgia Amateur
Radio Club of Warner Robins,
Georgia, is proud 10 announce
the establishment of the
Worked Houston County
Georgia Award.

The requirements lor obtain
ing this handsome, th ree-color
award are:SPECIAL EVENTS STATION

FOR LEWIS AND CLARK
WINTERING SITE

Time of operation will be
1600-2100 UTC on both days.
F req ue nc ies to be used:
SSB-1 4295, 2 1395, 28595;
CW-14065, 21065. 28065; and
Novice-21125, 28125. All fre
quencies crus-mmus CRM .

A Special Events station will
be sponsored by the Mandan
BismarCk Amateur Radio Club
on January 2 and 3, 1982. There
will be a distinctive est, card
this year, featuring Sakakawaa,
the Ind ian maid who led the ex
pedition to the West Coast.

for his help In promoting the
concept of amateur radio
throughout the Mideast. If you
would like to nominate some
one, [uat send a note to Awards
Committee, Major Armstrong
Memorial Amateur Radio Club,
Box 123.4, Englewood Cliffs NJ
07632.

• US stations are required to
contact five (5) amateur stations
in Houston County. Sta tions in
Houston County need len (10)
contacts with other amateur
stations in Houston County.
• OX stations are required to
contact three (3) amateur ste
no ns In Housto n Cou nty ,
Georgia.
• All contacts must be made on
the tn-t nrcucn - taa.rneter
amateur bands. Endorsements
for single band, single mode,
etc., will be honored upon re
quest.
• All contacts must have been
made Febru ary 14, 1981,or late r.

To receive the special com- • The fee for this award is $1.00
rnemcreuve aSl card, send an plus two (2) first-class stamps
SASE to the Mandan·Bismarck for US stations. OX stations
Amateur Radio Club, PO Box please send lour (4) IRCs. Send
978, Bismarck NO 58501. (For fee and list 01claimed contacts
addit ional information, you may (no aSL cards) with complete
contact Ed nreweuc WBQOFW log mtormauon to: Awards
at the same address. or call Manager, Manuel Matta
(701r223-0150. Ext. 124.) WD4ENO, 619 American
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GYMPIE AMATEUR RADIO
GOLD AWARD

The Gold Award is open to all
licensed amateur radio stations
and shortwave listeners. ste
tions must obtain ten (10) points
by working Gympie Amateur
Radio Club members. Overseas
sta tions need obtain only uve (5)
point s for quali fication.

Stations can be worked on
any band using any mode. Ac·
uve modes are: SSB, CW, FM,
AM, and ATTY. Contacts on HF
count as one (1 ) po int each. Con
tacts on VHF (52 MHz and up)
are worth two (2) points each. A
contact wi th the club station
(VK4WIH) counts as two (2)
points on any band . Contacts
via repe aters are not valid.

Stations can be worked once
on each band .OSL cards are not
requ ired. Applicants must send
a log extract contain ing all rele
vant information (date, time. fre
quency, mode, Signal report.
callslgn). Cont ac ts after OC
tober 13, 1980. are vano.

Domestic cost 01 the award is
$1.00 or three lACs. Overseas
stations: $2.00 or five (5) IRCs.
Addres s the Awards Manager,
Gympie Amateur Radio Club,
PO Box 384, Gympie, Otd.• 4570,
Australia.

PEANUT PROMOTER AWARD

This award Is sponsored by
the Turner County Chamber 01
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The Robbinsdale Amateur
Radio club (KQLTC) is proud to
ann ounce its second Annual
Operation Icebox from t he
frozen surface of Rainy lake.
near International Fall s, Min·
nesota. Operation will begin on
February 5, 1982, at ooסס GMT
and run till February 6, 1982, at
0000 GMT. The frequenc ies
used wil l be 10 kHz up from the
bottom of the General Phone
band s. Novice operat ion also is
planned. Th ere will be two
operat ing stations to cove r 80m
through 10m. K0lTC is ollering
an attractive 8 VI x 11 com
memorative OSl of the event to
all w ho en c lo se a n SAS E
(business size) with their card.
The OSL route is via KBQPM,
club president.

and 1800Z January 24, 1982, us
ing a twenty-mile-wide frozen
lake as the ground plane for our
phased vertical array. As in the
past, a handsome certi ficate
will be sent to all OSled con
tacts. No SASE is needed, but
please put your contact number
on your card.

l ook for AD8R18 on 7.275,
21.380, 146.55, and 146.58 MHz
out on the frozen wastes 01l ake
Sa i n t C l ai r ne ar th e US ·
Canadian border . OSl to Box
545 , Ste r ling Hei g h t s M I
48077.Q545.

ROBBINSDALE ARC
OPERATION ICEBOX

FREEZE YOUR ARCTIC
OFF CERTIFICATE

The Tin Ljzzies are at it again!
The fourth annual Freeze Your
Arctic Off expedition will take
place between 1700ZJanuary 23

LINCOLN TRAIL AWARD

The Linco ln Trail Amateur
Radio Club, lnc., will be holding
an in -state OXped ition from
Abraham Lincoln's birthplace in
Hodgenville, Kentucky. Hodgen·
ville is located in LaRue County.

The expedition will be on
February 13 beginning at ooסס

UTC. The station call will be
NN4H. Planned frequencies are:
Phone-15 kHz from bottom 01
the General phone band; CW 
15 kHz from bottom of the Gen
eral CW band; Ncvrce-c ts kHz
down from top of band edge. For
cert if icate, send an SASE to
Charlie Myers, PO Box 723. Eliz,
abethtown KY 42701.

ty , Maryland. A second large
SASE to John Rouse KA3DBN,
PO Drawer M, Bowie MD 20175
will get you the award. By the
way. OSL cards are requ ired as
proof of contact.

WORKED ALL BOWIE AWARD

The Bowie Maryland Amateur
Radio Club is o ffering t he
Worked All Bowie Award 10
amateurs who make contact
with stat ions located in this
Washington DC suburb.

The Bowie Award is issued in
two classes: Class 1 for con
tact s with four stat ions located
in the c ity and Class 2 lor two
contac ts within Bowie. ox sta
t ions, to Qualify, must work two
Bowie amateurs tor Class 1
recognit ion and work one ste
non within Bowie for Class 2.

There is no fee for this award.
but app licants are requested to
accompany their log extracts
with a large (J10) sert-eooresseo
stamped envelope . Forward
your appl ications to: John
Rouse KA3DBN, PO Drawer M,
Bowie MD 20715.

GARREn ISLAND AWARD

The Bowie, Maryland, AAC is
st ill offering the Garrett Island
Award to any amateurs who
worked K3Pl during the mini
DXpedition to this uninhabited
is l a nd loca t ed ne ar the
Chesapeake Bay in Cecil Coun-



WORKED ALL HAWAII
AWARDS

Sponsored by the Big Island
Amateur Radi o Club, these
award s are avai lable to all
licensed amateurs . Con tacts
made alter OOOOZ January 1,
1982, are valid l or the awards.

Any mode on any band is ac
ceptable. No terrestrial repeater
contacts will be accepted, and
on ly land-based stat ions are
valid fo r the awards.

00 not send a SL cards. A list
showing the date, time, signal
report, mode, calls ign, and
band, cert if ied by a club or sect
ety otuctat. is sutucrent.

The fee lor any award is
US $3.50; three awards are
available: Cl ass A -Wood·
ca rved tiki (certrtrcate only for
stati ons located in the Slate o f
Hawaii); Class B-Cert iticate;
and Class C-Cert ificate.

Class A requirements: Work
100 Hawaiian stat ions, to In
cl ude (A) the islands o f Hawaii,
Maui, Lanai, Mo lokai, Oahu, and
Kauai ; (B) th e cou nti es of
H a wa II , Maui , Kalawao,
Honolulu. and Kauai; (C) one 01
the following islands: Kure, Mid
way, Necker, Laysan, French
Fr igate Shoa ls , Nfitiau , o r
xanoctawe, and (0) 10 or more
BlARe members.

Class B requirements: Work
50 Hawaiian stations, to inc lude
the islands of Hawaii , Maul,
Molokai, Oahu, and Kauai, and 5
or more BIARC members.

Class C requ irement s: Work
25 Hawaiian stations, to include
the island s of Hawaii, Mau i,
Oahu, and Kauai, and 3 or more
BIARC members .

Address all award applica
tions to the Big Isl and Amateur
Radio Club, PO BOll 1688,
Kamuela HI 96743.

Our hours o f operat ion will be
from 1730Z to 1815Z and 0045Z
to 0115Z Monday through Fri
day, and 2000Z 10 2130Z Mon
day, Wed nesday, and Friday. At
present , we o perate on 10
meters, 28.520 MHz j: QRM. If
10 meters c loses up, we will
operate 21.420 MHz or 14.320
MHz.

If you are unable to contact us
because of poor band ccncn
nons. please drop a line to set
up a schedule and wewill do our
best to have a aso with you .
Our address is McKinley High
School Amateur Radi o Station,
1039 S. King Street, Honolulu HI
96814. Until we meet you on the
air ... Al oha !

CO CO CO . • • HIGH SCHOOL
AND COLLEGE

CLUB STATIONS

The McKinley High School
Amateur Radio Station (KH6NF)
is trying to make contact with
teenagers and young adults
around the world. McKin ley
High is the ol dest public high
school in the state of Hawaii, be
ing t 16 years old this school
year . We are ro c eted in
Hono lulu, just m inutes away
from the famous Diamond Head
crater and Waikiki Beach . Our
student population is just over
2000, and it rivals the United Na
tio n s with ou r divers it y 01
cul tural and national heritages.

The club station has been in
operati on since 1966, but Ihis
year we are making a special el·
l ort to contact other cl ub eta
uoos and younger members of
the amateur radio society. We
are inviting everyone to join us
on the bands and make this year
an outst anding one for youthful
ham s.

Canada's largest winter car.
nivaf held annually in February.
This year the carnival is being
held February 5-14.

We will be operat ing daily
trom 2tQO.24(X) Zulu, and on
February 7 from 2000·0200Z.
This is a free award, and all you
need to do is send the log mtor
matron of asos with three (3)

Vernon area stations or one con
tact with the club station
(VE7NOR) to PO BOll 1706, Ver·
non BC vtr 8C3. (Vernon area is
defined as Arm strong, Enderby,
Oyama, Winfield, Lumby, and
Vernon.) Frequencies to watch
are: 28.575, 21 .375, and 14.295
plus or minus aRM, with coset.
ble CW and ATTY operation also.

The award is ava ilable year
round; all asos are valid.

Wayne Harrell WQ4LYV, Route
t , BOll 185, Sycamore GA 31790.

I am not sure if there is a fee
for this award-the award rules
fa iled to ment ion any remn
lance. To be safe, however, I
would enclose a minimum of
$2.00 to cover the cl ub's ex
penses.

VERNON Be WINTER
CARNIVAL CERTIFICATE

We of the North Okanagan
Radio Amateur Club (NORAC),
along with the Vernon Winter
carnival Soc iety, are sponsor
ing a certi f icate this year to
cel eb ra te the 22nd Annua l
Vernon Winter Carnival, western

Commerce In conjunction w it h
the Coastal Plains Amateur
Radio Club based in Ashburn ,
Georgia.

To qualily l or this award, an
applicant must work at least two
stations In Turner Coun ty,
Georgia. Both a SL cards re
ceived from these contact s
must be sent to the Awards
Manager along with an SAS E.

Actually, the c lub has two
managers for this award. II your
co nt ac t wa s m ade o n si ll:
meters, then forward your ap
plication t o : "Fuz" Tanner
WA4NTF, Route 2, Boll 351 ,
Ashburn GA 31714. If your con
tacts were made on any other
band, send your application to

Take your favorite H.T. out
for adrive tonight. ~~~:,y ~~;,;~~ ARO ,~
For $64.95 you get the most efficient,
dependable, lully guaranteed 35W 2 meter
amp kit for your handy talkie money can buy.
Now you can save your batteries by o perati ng
you r H .T. on lo w power and st ill get out li ke a
m obile rig. The mode! 33SA prOduces 35 watts
out with an input o f 3 watts, and 15 watts out with
only 1 watt in. Com patible with IC-2AT, TR-2400,
vaeeu. Wilson & Tempo! O ther 2 meter models are avail
able w ith outputs of 25W and 75W, in addition to a 100w
ampl ifier kit for 430MHZ. ....382

Communication Concepts Inc.
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A DIVISION Of INNOVATIV( LABS. INC.
P,O, eox 339
ARllNCoTON, TUAS 7600A-Oll9

SUPERVERTER I $99.95
The u ltimate in converter technology! Dual-stage serec
t lve preamp. mixer, l.f . amplifier and no-drift crvete f-ccn
trolled osc illator. We recommend thi s unit for experi
enced k it bulld en. 12 v Statlonary Power
Supply ... $24.95 lor Superverter I.

SELECTIVE PREAMP. . •.,.•.•..•.•.• $44.50
This new un it is not like other wideba nd preamps. Ex
perien ced kit builders can easily add this unit to our ex
ist ing boards or to o ther manufacturers' boards to irn
prove overall performance.

VARIABLE POWER SUPPLy $24.95
Complete kit includes all components lor working unit.
includ ing deluxe box and overlays.

DISK YAGI ANTENNA. .. .•. .• . .. .... $25.00
Complete kit with PVC and mounting bracket. Stronger
than loop )lagl, and equal in ga in.

4-FOOT DISH ANTENNA •..•. . ..•. . . $49.95
Overa ll 25 dB ga in . Partia l assembly requi red. Sh ipped
UPS (ground) only.

DL·2000 SATELLITE RECEiVER... .. $699.95
Full y assembled rece iver-this is not a kit .

120° lNA S650.002300 MHZ CONVERTER KIT. . • . •. . • . • $35.00
Complete with PC board , parts and 1D-page instruct ion
book,

TERMS: COD, Money Order. Benk Cards (800) 433-5172 ORDERS ONLY
HOURS: 8:30-4:30 CDST; MON-FRI (817) 265-0391 INFORMATION

COMING NEXT MONTH... OUR OWN
2300 MHZ TRANS..lnER AND 1.1
WEA1MEll SATElLITE DOWN CON·
VERTER (CRYSTAL CONTROLLED
WlTH PAEAMI').

Our product may be copied . but the performance is never equaueo .P.O. BOX 339, ARLINGTON,

UNIVERSAL COMMUNICATIONS TX 76004-0339

ASSOCIATED RADIO 913-381·5900
8012 CONSER BOX 4327
OVERLAND PARK, KAN SAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

I ; ) ..J
.:.. ' ' .

1' "

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

N OTE: SEN D Sl .00 FO R O UR C URRE NT CATALOG OF N EW AN D RECO N DIT IONED EOUIPMENT.

* ALSO WE PERIODICALLY PUBLISH A LIST OF UN SERVIC ED EQU IPMENT AT GREAT SAVINGS.
A BONANZA FOA THE EXPERI ENCED O PERATOR

TO OBTAIN THE NEXT UNSERVICfO BARGAI N LIST SEND A SEL F ADDRE SSED STAMPED ENVElOPE.
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CONTESTS

"

.. _-
Rober' Baker WB2GFE
15 Windsor Dr.
Ateo NJ CJ8()()4

HUNTING LIONS IN
THE AIR CONTEST

Starts: 1200 GMT January 9
End. : 1200 GMT January 10

The contest is sponsored by
Lions Clubs International and
coord inated by lions Club Rio
de Janeiro Arpoador, Brazil. Par
ticipation in the contest is open
to all duly-licensed radio opera
tors, lion and non-lion. There
are two modes-phone and CWo
Parnctpancn in both modes Is
allowed but points are counted
separately. All amateur stations

parti cipating must operate
within their licensing regulation.
Separate categories will exist
for single operator and radio
crubs'socretree. Multi-operalors
may participate, but each prefix
must be listed on the log.

Use all bands, 80 through 10
meters. Only one aso with the
same station on each band may
be counted. Remember thai
phone and CW are counted
separately!

EXCHANGE:

RS(T) and sequenttat aso
number. When contacts are
made with Lions and leos, the
name 01 the Lions Club or leo
Club contacted should be clear
ly identified.

SCORING:

asos within the same conu
nent count 1 point while those
between duterent continents
count 3 points. SCore 1 extra
bonus point for each aso with a
member of a Lions Club or Leo

Club and 5 points for a OSOwith
a member 01 the lions Club Rio
de Janeiro Arpoador. Contacts
between Brazilian stations and
members of the Arpoador club
will count only 2 extra points.

AWARDS:

Lions Club International will
present trophies lor first , sec
and, and third place on both
modes in both categories.
Fourth through tenth places will
receive plaques. In addition,
each log sent by participants,
radio clubs, or radio societies
with a minimum of 5 contacts
will receive a special certificate.
The contest committee also will
select and award the most ac
tive l ions Club participating in
the contest.

ENTRIES:

Keep a separate log for each
mode. Each participant will note
in the logs the callsign and mtor
matron excnenceo. ccntrrme
trcn of contacts will be made by
comparing the logs 01 the par
ticipants. Participants should
send their logs not later than 30
days after the contest 10: Con
test Commillee- Hun ting Lions
in the Air , Lions Club o f Rio de
Janeiro Arpoador, Rua Souza

Lima *149, Apt. 402, 22081 Rio
de Janeiro, RJ, Brazil.

WORKED All MORTON
CONTEST

0001 GMT January 9 to
2400 GMT January 10 and
0001 GMT January 16 to

2400 GMT January 17

The Worked All Morton Award
will be issued to those hams
who have asos with fi ve or
more members of the Morton
Amateur Radio Club or rest
dents 01 Morton, Illinois, during
the contest periods. To receive
the award, applicants should
send log information li st ing at
least live Morton contacts along
with a large SASE to: Morton
ARC, 701 Columbus Ave., Mar·
ton Il 61550.

TeXAS aso PARTY

Starts: 0000 GMT January 23
Ends: 2400 GMT January 24

Sponsored by the West Texas
Amateur Radio Club of Odessa,
Texas. Use all bands and
modes. Each station may be
worked on each band and each
mode. Mobiles may be worked
again upon each county
change. Single-operator entries
only. CW asos must be in CW
subbands only.

I

CALENDAR RESULTS
1981 TEXAS aso PARTY

Jan 1 ARRL Straight Key Night Texans K4DDB 1,241
Jan 2·4 Zero District aso Party K511 D 53,413' • K1 BV 1,027
Jan 9 HuntlOQ lion. In The Air Contest KB5FP 37,635' WD9FNB 897
Jan 9-10 73's 4(). and BO-Meter Phone Contest KGSU 20,580 W6SZN 87.
Jan 9-10 Wor1led All Morton Contest WSSOD 13,502 W21 MO 722
Jan 18-17 nalntematlonaI160-Met8f Phone Contest WNSMBS 12,903 WD8NHN(N) 684
Jan 16-17 International SSTV Contesl WASWOB 9,702 W7lN 400
Jan 18-17 Worked All Morton Contest N50 Q 9,065 KA0ClS 368
Jan 23-24 Texas aso Party W9ZTOJS 8,977 WBIJUCP 360
Jan 23-24 Great North Dakota aso BI0ge WB5QI/'NV 8,200 KB8KWf7 294
Jan 29-31 CO WorldWide 160-Meter Conle.t-CW W50N L 7,942 WA5DTK/M4 280
Jan 3O-Feb 7 ARRl Novice Roundup WB50BT 7,733 K7EQ 279
Feb 6-7 RSGB 7·MHz Contest-Phone WB1GLH 250
Feb 8-7 South Carolina aso Party Mobile Texans W8EAO 240
Feb 20-21 ARRL OX Conlest-CW WDSACR 9,840' K9GDF 230
Feb 28-28 CO WorldWide 160-Meter Contest-SSB K3ZMI/5 8,000 WA4YUU 112
Feb 27·28 RSGB 7·MHz Contesl-CW KA~GMU 88
Mar 8-7 ARRl OX Contast-Phone DX WB4WHE 21
Jun 12-13 ARRl VHF aso Party 16FLO 86' ·
Jun 28-27 ARRL Field Day CT1 BY .4. Canada

Ju11~11 IARU Radlosport G4HBI 392 VE1RQ 862"
Aug 7·8 ARRL UHF Contest VE3KK 480
Sep 11·12 ARRL VHF oso Party Stateside

Nov 8-7 ARRL Sweepstake.-CW AE3Y 26,260' • Plaque.• • Contest chair-
Nov 20-21 ARRL Sweepslakes-Phone WB2GEX 4.655 man -inel igible 10'
o.e .. ' ARRL 161).Meler Contest W3HDH 3,105 awards. All others, cer-
Dec 11·12 ARRL 1~Meter Contesl N4AOC 2,070 ntrcate winners.
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EXCHANGE:

aso number (beginning with
001) and state, province, coun
try, or Texas county. HB9CDX SWITZERLAND

SUIZA

aSL OF THE MONTH: HB9CDX

This colorful card was submitted by Swi ss amateur Hans K. Wagner HB9COK U's an example o f how
your card can reflect a personal in terest-in this case, hydroelectric power.

II you would like to enter our contest, put you r a SL card in an envelope and mail it , along with your
choice of a book from 73's Radio Bookshop, to 73 Magazine , Pine Street, Peterborough NH 03458, Att en
t ion: aSL of the Month. Entries wh ich do not use an envelope (the Postal Service does occasionally
damage cards) and do not spec ify a book wil l not be considered.

FREQUENCIES:

Novice- 371 0, 7110, 2111 0,
281 10; Pho ne - 394 0, 1260,
14280, 21370, 28600; CW-3565,
7065,14065.21065, 28065.

SCORING:

All non-Texas stat ions score
points as follows: phone con
tact with fi xed station in TX = 1
point; CW contact with l ixed
station in TX = 2 po ints; phone
contact with mobile stat ion In
TX = 5 points; and CW contact
with mobile station in TX :: 7
points. Multiply by the number
of Texas counties worked (254
max.).

All Texas sta tions score 1
point per contact on phone, 2
points on CW regardless 01
f ixed or mobile. Multip ly by the
number of states,countries, and
Canadian provinces worked.

AWARDS:

Plaq ues to top scores: US,
US-Novice, OX. Canada, Texas
f ixed , Texas mobi le , Texas
Novice. Certi f icates to lop score
in each state, country, and provo
mce. certi ficates also to top 10
Texas stations. Special awards
as activity dictates.

ENTR/ES:

AU logs must be received by
March 15th. Mail entries to:
WTARC, PO Box 9944, Odessa
TX 79762-Q04 1,

HYDROPOWER
CLEAN ENERGY

POTENCIA HIDRAULICA
- ENERGIA L1MPlA

THE GREAT
NORTH DAKOTA aso BINGE

0000 to 0800 and 1600 to 2400
GMT January 23. and

0800 to 1600 GMT January 24

Sponsored by the Red River
Radio Amateurs o f Fargo, North
Dakota.

EXCHA NGE:

RS(T) and state, count ry, or
North Dakota county. Novices,
please indicate Novice status .

FREQUENCIES:

Phone-1815, 3905, 1280,
14280,21380,28580; CW- 1S10,

3540, 7035. 14035, 21035, 28035;
Novice- 3125. 7125. 211 25,
28125. All freq uencies plus or
minus 10.

SCORING:

Phone cont acts count 10
po ints, CW count 20, and RTTY

Picking a monthly winner for 73's Newsletter Con test is no
easy task. There are literally hundreds 01 entries to si ft
through. Each month we narrow the f ield to lour or f ive out
standing publications and then make the tough decision.

Almost without fa ll , each month's collection o f runners-up
has included at least one newsletter from a Chicago area
club. For some reason unknown to us, the newsletters corn
ing from that part 01 the country are usua lly fi rst-rate. Perhaps
there is some sort of Inter-clu b rival ry? Th is month, a nineland
publication l ina lly c lawed its way to the top, with the winner
being The Ham /elter, published by the Wheaton Community
Radio Amateurs,

This suburban Chicago group's newslett er sports a two-

NEWSLETTER CONTEST WINNER

color printing job on the front page and is chock full o f black
and white cnctcs. But in the end it was a rather small detail
that brought victory to The Ham /eUer, Should a copy of this
publication fall Into the hands o f someone who is not a club
member, he or she will f ind plenty o f in formation about the
c lub. A ccuecucn of helpful facts can be found every month
on the newsletter's masthead . In addit ion to li sting the names
and call s of the club o ff icers and newsletter staff, YOU'll f ind a
mailing address for the club, details about the cl ub meeting
time and place, plus a rundown on the club nets and
repeaters. This may seem like " obvious" in formation but for
any new or prospective member it can be indispensable.

A newsletter is bu ilt from a collection 01 l itt le details li ke
the masthead, Sometimes you can make subtle changes in
your style or layout that will ou tstrip the improvements of a
major reorgan izat ion. Establi shing a recurer format for a
publication can give It an ident it y, but sticking to something
because "it's always been that way" ma y lead to stagnation.
Perhaps In 1962 your c lub can concentrate on the litt le things;
somet imes they make the biggest d ifference. Keep those
newsletters coming! - N8RK.

e ....

• <e ...' .
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.~ .
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1st ANNUAL 40- AND
eO-METER PHONE CONTEST

SPONSORS:
73 Magazine, Peterborough, New Hampshi re 03458

try,2 point s lor all o thers. Con tac ts made between 1000 and
1400 local time score tw ice the normal points per con tact. In
dicate points per contact on your log sheet.

MULTIPLIERS:
1 multiplier point is earned lor each US state (48 max.), each
Canadian province or territory (12 malt.). or each OX country
worked on each band .

CONTEST PERIODS:
4o-Mel er Event - OOOOZ to 2400Z January 9, 1982
8O-Meter Event-OOOOl 10 2400Z January 10. 1982

FINAL SCORE:
Total aso points times total multiplier points equals c laimed
score.

MISCELLANEOUS RULES:
Work as many stations as possible on 40· and/or SO-meter
phone during the speci f ied times o f allowable operation. The
same station may be worked once on each band. c rceerncoe
contacts will not count. Single-operator stations may operate
a total of 16 hours on each band. A ll multi-operator stations
may operate the entire 24-hour period on each band. all
periods must be noted In your logs and on your summary
sheet. 0 11 periods are no less than 30 mi nutes each.

OPERATOR CLASSES:
(A) Single-operator, single transmitter, phone only
(B) Multl-operator, single transmitter, phone only

ENTRY CATEGORIES:
(1) eo-meter band only
(2) ae-rneter band only
(3) 4(). and sc.meter bands

EXCHANGE:
Stations wi thin the continent al US and Canada transmit an
RS report and sta te, province or territ ory. All other sta tions, in
eluding Alaska and Hawaii, t ransmit RS report and OX country.

POINTS:
A stat ion may be worked once on each band. USNE stations
earn 1eso point per contact with the 48 stales and Canada, 2
points lor all others. OX sta tions (including Alaska and
Hawaii) earn 1 aso point per contact w ithin your own coun-

CONTEST ENTRIES:
Each contest entry must include a log lor each band in your
entry category, a dupe sheet lor each band, a con tesl sum
mary, and a multiplier checklist for each band. We recom
mend that contestants send lor a copy of the contest forms.
Enclose an SASE to the contest address listed below.

ENTRY DEADLINE:
All entr ies mu st be postmarked no lat er than February 11,
1982.

DISQUALIFICATlONS:
Omission 01 any req uired entry form, operating in excess of
legal power, manipulating of contest scores or times to
achieve a score advantage, or fail ure to omit duplicate con
tac ts which would reduce the overall score more than 2% are
all grounds for immediate otecueuucancn.

AWARDS:
Contest awards will be issued in each entry category in each
of the continental US states, Canadian provinces and ter
ri to ries, and each OX co untry represented. A m inimum 01 5
hou rs and 50 asos must be worked to be eligible for contest
awards.

CONTEST ADDRESS:
Send an SASE to: Whidbey Island DX Club

2665 North Busby Road
Oak Harbor, Washing ton 98277

ENTRIES:

Sam ple log and summary
sheets may be obtained from
CO by sending a large SASE
with suffic ient postage to cover
your request . It is not necessary
to use the off icial fo rm; you may
use your own . Logs should have
4O contacts per page, show lime
in GMT, and numbers sent and
received; there should be sepe
rate col umns for eso points
and multipliers. Ind ica te the
multiplier only the first time it is
wo rked .

Mailing deadline for CW en
tries is February 28th. Log s can

conduct or taking cred it for ex
cessive duplicate contacts or
mu ltipliers will be deemed sutf t
cient cause for disqualification.
Disqualified stations or opera
tor s may be barred from com
peting in CO contests for a pen
od of up to three years.

PENALTIES:

Three additional contacts will
be deleted from the score for
each duplicate, fal se, or un
verifiable contact removec trom
the log. A second mult iplier al so
will be removed for each one
lost by this action,

Violation of the rules and reg·
ulations pert ainin g to amateur
radio in the country of the con
testant o r the rules of the
con test , o r un sportsm anli ke

Two plaques are being awaro
ed by the West Gull ARC, both
fo r single operato rs -one for
the highest scoring US station
and the o ther lor Europe. The
World Champion In the contest
wi ll receive the John Doremus
WfJAW Memor ial Plaque from
friends of WfJ AW. This plaque
ca n be won only once by the
same station in a three-year
period .

AWARDS:

stat ions include state and Cana
dian s include province.

SCORI NG:

US and Canadian stations
count 2 points per esa with
other WNENO stations; OXcon
tacts are 10 points each.

OX st ations count 2 points per
eso wi th stations in the same
country , 5 points wi th stations
in o ther countr ies. asos with
WNENO stat ions are 10 points
each.

All stat ions count one mult i
plier point lor each US state, VE
province, and DX country. KH6
and Kl7 are considered OX. Fi·
nal score is total eso points
t imes the sum o f mult ipliers.

ENTRIES AND A WARDS:

CO WORLDWID E
16l).METER CONTEST- CW

Starts: 2200 GMT January 29
Ends: 1600 GMT January 31

EXCHANGE:

Certif icates to state and provo
ince winners. Plaque to North
Dakota winner. Mail logs with
usual cert ification by February
28th to: Bill Snyder WfJLHS, Box
2784, Fargo NO 58108·2784.

count 50. North Dakota stations
count an additional 100 point
bon us for working f ive Novices.
North Dakota stations multiply
score by total of states, prov
inces, and countries per band
and mode. Others mu lt iply by
counties worked per band and
mode (max. of 53 counties).

Certificates to the top scorers
in each stale, VE province, and

RST plus a three-dig it contact OX country. Additional award s il
number starting with 001. US the score or returns warrant.
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3rd ANNUAL INTERNATIONAL
160·METER PHONE CONTEST

SPONSORS:
73 Magazine, Peterborough, New Hampshire 03458

CONTEST PERIOD:
CXXXlZ January 16, 1982. to 2400z January 17, 1982

OBJECT:
To work as many stations as possible on t ee-meter phone in a
maximum 0 136 hours 01 a llowable contest time. Multi-opera
tor stations may operate the fu ll aa-ncur contest period . Sta
lions may be worked only once!

ENTR Y CATEGORIES:
(1)Single operator. si ngle transmitter. pncne only (2) Mull i-op.
eralor, single transmitter, phone only

EXCHANGE:
Stations within the continental US and Canada transmit RS
report and state. provinces or territory u.e., 59 Iowa, 55 On
tario, etc.). All others transmit RS report and OX country.

POINTS:
Five (5) points w ill be earned fo r each valid contact with ste
tions in the continental US and Canada. OX contacts outside
the continental US and Canada score len (10) points each.
This year lor the lirst t ime, an additional 5 points bonus may
be earned fo r each cont act made during th e hours o f
1000-1400 local time on either day of th e contest.

MULTIPLIERS:
1 multiplier point will be earned for each of the 48 continental
states, twelve (12) Canadian provinces/territories, and OX
countries outside the continental US and Canada worked duro
ing the contest.

FINAL SCORE:
Total a so point s times total mult iplier points equals claimed
score.

CONTEST ENTRIES:
Each contest ent ry must include logsheets, dupe sheets for
100 contac ts or more, a con test summary sheet and a
mu ltiplier check sheet. Please note those contacts made be
tween 1000-1400 local time so you 'll be sure to get appropriate
co ntest c redit.

ENTRY DEAOLlNE:
All entries m ust be postmarked no later than February 18.
1982.

OX WINDOW:
Stat ions are expected to observe the OX window from
1.825-1 .830 MHz as mutually ag reed by top-band operators.
Stations in th e US and Canada are asked not to transmit in
th is 5-kHz segment of the band.

DISQUALIFICATION:
If contestant omi ts any required entry form, operates in ex
cess of the legal power authorized for his/her given area,
manipulates operating t imes to achieve a score advantage,or
l ails to omit duplicate contacts wh ich may reduce the overall
sco re more than 2%. disqualification may result .

AWARDS:
Contest awards will be issued in each entry category in each
of the continental US states, Canadian crcvmceenemtcnes.
and each DX cou ntry. A minimum o f 5 hours and 50 asos
must be worked to be eligible for contest awards.

CONTEST ADDRESS:
To obtain information, entry forms, or to submit a contest en
t ry, forward a self-addressed stamped envelope to:

160-Meler Phone Contest
Dan Murphy WA2GZB
Post Office Box 195
Andover NJ 07821 USA

be sent d irect ly to the 160 con
test Director, Don McClenon
N4IN, 3075 Florida Avenue, Mel
bourne FL 32901 USA. Aneme
nvety. th ey can be sent to CO,
160-Meter Contest, 76 North
Broadway, Hick sville NY 11801
USA.

TRIPLE CROWNS OF QRP

This is a new award, rn stuut
eo in 1982 by the QRP Amateur
Rad io Club Internat ional (QRP
ARCI). The triple crowns are
three t rophies for the lead ing
scores in the three categories o f
the c lub' s annual spring and fall
QSO parties. wh ich are open to
members and non-mem bers
alike. Special certi ficates will go
to the runners-up as wel l.

The eng raved trophies will be
aw arded the ORP operators
whose combined scores from
the spring SSB QSO party and
the fa ll CW com peti tion top

th o s e o f o t her e ntrant s .
Trophies will be awarded in
these categories; (1) The top US
or Canadi an ORP station, (2) the
lead ing non·WIV E QRP station,
and (3) the fron t -rurmmq Novice
or Techni cian QRP stati on
(based on result s of the lall CW
contest only).

To be eligi ble l or one of the
triple crowns, operators m ust
enter both OSO parties (except
Novices and Technic ians) be
cause the awards will be based
on their combined scores. W in
ners will be announced in th e
January, 1983, issue of QRP
Quarterly, the club publication,
which also wilt publish world·
wide resul ts.

The Triple Cro wns 0 1a RP will
be awarded in addit ion to the
award s issued for individual per
formances in the fall and spring
a s o part ies, whose dates will
be announced later.

Those contests will cont inue
to cne lirst and second place
overall and top wi nners from
each s t al e , p rov ince, and
country.

SECOND ANNUAL MICHIGAN
QRP CLUB CW CONTEST

Sta rt s: 1500Z Janua ry 16
End s: 1500Z January 17

A cw-onfv. all bands, 160-to
t o-meter aRP contest . Contest
is open to art amateurs , and all
are eligible tor awards. Calling
method: CO c a CO aAP DE
(your call sign).

EXCHANGE:

RST, aso number, and power
output .

SCORING:

Each station will be com pet 
ing within it s own st at e (IN),

province (vEl, or country in one
of the three categories: (1) one
Watt o r less o f output power; (2)
five Walls or less of output
powe r; and (3) over f ive Watts 0 1
ouput power.

Each contact is wort h one (1)
a so point. Mult iply total a s o
po int s (all bands) by the number
of state s/provinces and co un
tries worked per band fo r total
points . Bon u s mult ip l ier 
emergency power (100% natural
or 100% battery) l imes 1.5 of
tota l.

A WARDS:

Certi ficates will be awarded
to the highest scoring st ation in
each stale (W), province (VEl,
and country.

EN TRIES:

Log in form ation mu st in
elude: lull log data w ith a seca -
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rate log for each band, name,
address, equ ipment used, and
power output. Logs must be
received by the contest manaq
er no later than sllc (6) weeks
after the end of the contest.
f'Nl and (VE) please send an
SASE, and all others please
send two lACs if contest results
are desired. Send all logs to:
Contest Manager, Michigan
ORP Club, 281 Crescent Drive,
Portl and Ml 48875.

FIFTH ANNUAL
INTERNATIONAL
SSTV CONTEST

1500 to 2300 GMT March 13
1500 to 2400 GMT March 14

The contest Is sponsored by

73 Magazine, R. Brooks Kendall
W 1J KF, and Dave Ingram
K41WJ. It is always held on the
second fu ll weekend of MarCh.
All amateur bands between 3.5
and 29.7 MHz may be used.

EXCHANGE:

Exchange of pictures shou ld
inc lude callsign , RST report, and
contest number. FCC rules reo
quire verbal exchange of ceu
signs of US stations. Do not in
clude contact number.

SCORING:

One point for each station
worked . A station may be
worked once on each band for

credit. 1 po int for each state or
province worked . 5 points for
each country worked, but only
once for 5 po int s. 5 points for
each continent worked, but only
once for 5 point s. Total score is
the sum of all the credits. Ex
cessive discrepancies in the
contest entry may cause drs
quannceucn, Entries become
the property o f the contest corn
rnfttee. The dec is ions of the con
test committee are f inal.

ENTRIES:

Activity sheets should show
station worked , state or prov
ince, country, and band ( 80, 40,
20, 15, 10). Summary sheet s
should show number o f stations

worked, number of states or
provinces worked, number of
countries worked, number of
cont inents worked, and total
score. Contest entries should be
postmarked no later than Apr il
30, 1982. Top scorer witl be
awarded a certificate and a
year's subscript ion to 73 Mag
azine. Certi fic ates also wil l
be awarded to the top scorer for
the most countries worked, and
also for the most cont inents
worked.

Send en tries to either A.
Brooks Ke ndall W1JKF , 10
Stocker Street, Saugus MA
01906, or David Ingram K41WJ,
Eastwood Village, No. 1201
South, AI. 11, Box 499, Birming·
ham AL 35210.

ELEMENT 2-MULTIPLE CHOICE

1) During 1981 , the FCC issued a number of amateur stations spe
cia l authority to experiment with a new communications mode. This

33) What you did at your club's
picn ic last summer

34) Proposals for this new spot
were firmed up during 1981
(2 words)

•,

10) He introduced a bill attect
Ing hams In 1981

12) FCC began calling this a
" siemens" In 1981

13) Amateur space program's
anniversary last year

15) Electromagnetic range
17) Ham radio turns us ,---c
22) New 1981 FCC head honcho,

big cheese, numerc uno, Mr.
Big, top dog

23) Austria
29) What the ARRL's directors

said to raising dues
30) FCC rule (abbr.)
31 ) Travel plans of many OX

ped itlons were complicated
by the tiring of some of this
agency 's workers (abbr.)

•

Illus tration 1.

32,

Down

1) FM tone (abbr.)
2) Expression of discovery
3) Norway
4) This and a leg would buy you

a new rig during 1981
5) What many hams thought 1

across was
6) "Fruit" often found on RnY

these days
8) Many hams headed here

again last spring

John Edwards KI2U
78-56 86th Street
Glendale NY 11385

FUNl

THE YEAR IN REVIEW

Here's for 1981 ! Now that was a year. Remember the great songs
we listened to on 2 meters? How about those wonderful movies we
watched on our MDS downconverters? I don't know about you, but I
feel very nostalgic about that year . It seems, as the old saying goes,
like It was on ly yesterday.

Obviously, ham radio had its usual happenings in 1981. The
customary array of scandals, court actions, FCC denials, and net
Jammers-all In the name of internat ional brotherhood, of course.
So, with a flu tter in our voice and a crack in our heart, let's relive 1981
all over aga in . A year of des tiny!

ELEMENT 1- CROSSWORD PUZZLE
(lIIustr.tlon 1)

Across 19) A z-meter rig (abbr.)
1) 1981 FCC bombshell propos- 20) Not CW, not AnY, not Fax,

at (2 words) not SSTV...
7) What the FCC proposes 10 21) Number 01 bands covered

ca ll our service by a monobanoee
6) K2AGZ 22) Computer chart
9) Synonym lor frequency hogs 24) " Knights of Ma lta" : now

11) Popular Soviet OXpedition OXCC
prelix during 1981 25) Nobil ity or oxec running

14) What the FCC said to ex- total
panded t ee-meter privileges 26) Spain
In 1981 27) Interrupted code (abbr.)

16) do you do it? 26) What a contest should be
18) 1981: a weak year for many 30) Propaganda station (abbr.)

ham dea lers to rigs 32) Ham radio legend
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ELEMENT 3-MATCHING

Even with a collapsing economy, manufac turers in 1981 brought
out the usual array o f new ham etu tt. Here, match the product 10
its maker.

1) United States
2) Great Britain
3) Japan
4) West Germany

5) Anot her ARRL scandal had something 10 do with a SL card s.
What happened?

1) A bunch of 6-land hams submitted phony
pasteboards for DXCC creon .

2) The League 10SI thOusands o f WAS ost,s
when they were acc identally dumped in a
paper shredder.

3) The ARRL announced that after July 1, 1981 ,
they wou ld no longer return QSLs submitted
for DXCC awards.

4) A League vice director was caught sending
in forged QSLs for WAC.

7) In last year's FUN! poll, 14% of the
part ic ipants admitted to jammi ng
other stations.

8) Bo Derek became a Novice in 1981.
9) An FCC 1981 work ing paper

proposed, in part , establi shment o f a
code-tree VHF ham ticket, amateur
pr ivileges on some CB segments,
and an expansion of Techn ic ian
privileges.

10) The techn ica l breakthrough o f 1981
was the developmenl 01 a a-erement.
top-performance, tnband beam that
could fit in your pocket.

ELEMENT 5-CRYPTIC PUZZLE

By using a standard substi tut ion code, decipher this message:
MH PYY MYCQKH CXMC MPPVYCVB KNW XKUUL QH MH
QHBOWVYC FML FMO CXV VDQJQH MCOKH KP CXV PQWOe
YDMOO WMBQKCVDVSXKHV DQYVHOV

THE ANSWERS

Element 1:
See Illustrat ion 1A.

Element 2:
1-1 Better save up for that new " spec trum spreader."
2-2 And they took away his ham ticket, too!
3-2 The problems never cease.
4-2 Gee, a a -sat .
5-1 Ever wonder why anybody would even wan t to cheat lor

a DXCC?

Element 3:
1- C, 2- E, 3-8 , 4-G, 5- 1, 6-H, 7-0, 8-J, 9- K, 10-A.

Element 4:
1- True. Now IDing is stric tly a one-way street.
2-False. Well. . . 1can dream, can' t I?
3- True. In accordance with WARC wishes.
4_ True. Stand ou tside and wave as it passes.
5- True. KA6MI6 is San Francisco 's " dlgipeater."
6 - True. Four's company . ..
7- True. Amazing, no?
a-False. The line of Elmer volunteers forms on the right.
9- True. The line to comment also forms on the right.
10-False. And I've also got a br idge in Brooklyn you ma y be

interested in .

Element 5:
Coded as follows:
AB C D E F G H I J K L M N 0 P Q R S T U V
M U Y B V P A X a Z I 0 J H K S R W 0 C N E

W X Y Z
F T L G

AN FCC ACTION THAT AFFECTED OUR HOBBY IN AN
INDIRECT WAY WAS THE ELIMINATION OF THE FIRST·CLASS
RADIOTELEPHONE LICENSE

Fatse

F) TriggerTroni x
G) Hal
H) Bearcat
I) Kenwood
J) AEA
K) Kantronics

Column B

A) Heathkit
B) Yaesu
C) Santec
D) Tempo
E) Icom

ELEMENT 4- TRUE-FALSE

TN'

6) 100
7) 5-'
8) MBA Reader
9) Micro-RTTY

10) ",Mat ic

Column A

1) ST·71T
2) 1e-3AT
3) FT·ONE
4) CT2100
5) TR·2500

technique, wh ich uses 10 to 100 times Ihe bandwidth of convention
al modes, is known as:

1) Spread Spectrum
2) Spread Sideband
3) Spread Frequency
4) Packet Radio

2) Accord ing 10 the FCC, John W. Munson, Jr., K6EOA, was sen
tenced 10 3 years probation, fined $500, and ordered to undergo
psychotherapy for saying the fOllowing over the air:

1) "Is this frequency in use?"
2) "I wou ld love to shoot me a couple of Feds."
3) " Help, help ! My boat is sinking!"
4) " Five-nine, Cal. "

3) It 's been a rough year for the ARRL Central Divis ion. First , their d i
rector is " f ired," next, the recall ba lloting o f hi s successor gets
fouled up. Exactly what problem afflicted the recall election?

1) Ba llot s went to members of the Hudson
Division.

2) The League forgot to enclose ballots in
many of the envelopes they sent oul.

3) Ballots were mailed with insuff ic ient
postage.

4) The ba llots got lost at the bureau.
4) OSCAR 9, launched on OCtober 6, 1981, was buill by hams from
what country?

1) In 1981 , the FCC eased amateur 10
rules.

2) The FCC began the practice of
issuing special event ceuetc ns again
teat year.

3) The FCC look acuon. in 1981 , to take
away our band at 1215 MHz.

4) OSCAR 9 has on-board SSTV
capabi lit y.

5) The f irst US packet repeater became
operat ional during 1981.

6) Last year, many African countries
began pushing for the creation 01 a
fourth ITU region.

SCORING

Element 1:
Twenty po ints lor the completed puzzle, or 'fa po int for each ques
t ion correctly answered.

Element 2:
Four points lor each correct answer.

Element 3:
Two po ints per match.

Element 4.-
Two points lor each correct answer.

Element 5:
Twenty poi nts for the completed puzzle.
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is no w working, and the OX station to be worked next. (Ed. Note:
Names and caUslgns do not represent any living amateurs.)

AI The rotation sequence is the same for each ham.
B) Bob, who is not W1XT, will wort< Mongol ia next.
e) W1JO will not work Hong Kong next.
0) Tom, W1XT, the ham now working Mongolia, and the ham who

will next work Taiwan are four of the five hams.
E) Jack, who previously wort<ed Taiwan, w ill not next work Hong

Kong.
F) Pat is neither W1WW or WlJO, nor is she now working Hong

Kong .
G) One of the hams Is Dan, whose call is W1YS.
HI Tom is not W1WW.
I) The ham who will next work Korea is not now working Hong

Kong.
J) W1 BX will not be working Hong Kong next.
K) Jack is not now wort<ing Mongolia.
Send In your answers. We'll print the name and call of everyone

who solves this puzzle.

Five hams set up a schedule wi th five OX stations.They agreed to
use live different frequencies, and It was also agreed that the f ive
hams would work the OX stations in a prearranged sequence. From
the following clues, determine each ham's call , the OX stat ion each

Illustration lA.

How well did you remember '81?
1·20 points-Comatose during 1981

21-40 points- " It 's ki nda fuzzy"
41-60 points- " I remember It well "
6H lO points-"U ke it was yesterday"
81-100 + points-Perfect recall

READER'S CORNER

Do you have ham-related puzzles you would like to share with
FUN 's readers? Then send them in lo r a chance to see your name in
print. This month's cont ribution is by Bob Young W1MX1, of Bel
mont, Massachusetts.

CORRECTIONS
1C-2 owners who attempt the

MARS modification descr ibed
on page 113 01 the OCtober,
1981, issue of 73 may not find a
brown jumper on the underside
of the MHz thumbwhee l swi tch.
Another color of wire may have
been used. Avoid any brown
jumper that is not located on the
switch.

Tim Daniel N8RK
73 Magazine Staff

In building the " Lab-Quali t y
High I Supply" that appeared in
your March and April, 1980, is
sues, I have encountered sever·
a! problems that, as far as I

know, were never ment ioned in
your corrections co lumn. The
problem is in the cu rrent.nmtt
ing circuit and its connection to
the rest of the su pply.

Pin 7 01 lC2 will go low when
the current falls below th e set
level, not above it as the article
states, Also, when pin 7 goes
low it will pull pin 2 low, ca using
an increase in output instead of
a decrease. This resul ts in the
pass transistor s runn ing wide
ope n wh en the current falls
below the set level and recura
t lc n to the set voltage when ex
cessive cu rrent is drawn.

I so lved the problem by

swi tching the connections 16
and P on the edge connector
and connecting the anode o f 03
to pin 3 of IC2 instead of pin 2. A
simpler so lut ion t hat should
work is 10 reverse 03.

The supply works fine now
and I have been running my HF
rig with it. Thanks for the good
const ruct ion article. I think 73 is
one 0 1 the best magazines
available for good construction
and theory artic les lo r those of
us who like to home-brew our
equipment.

Jim Skinner AC7e
1032 5th Street

Bremerton WA 98310

Reader Jim Skinner AC7C (this
is a call?) has made some good
points on the article, " Build
Th is Lab-Quality Hi I Supply,"
a s fea tured in the March and

April, 1980, issues of 73 Maga
zine. 0 ' all the projects I have
had published in 73, this one has
shown the most interest. To
da te I have received over 44
queries on it, a record. Most
all of the letters concerned
substitutions 0' the power tran·
sistors with hou se-numbered
devices. A few others concerned
the des ign itself. One reader
queried about the overcorreru
shut-down circuitry. From what I
have been able to discover, this
reader (and J im) have the inputs
of the op amp compara tor re
versed. That will cause the prob
lem he mentioned. Let me clos e
by saying that I am delighted
with the interes t readers have
shown in the project; it sur
passed anything I could have
imagined back in 1976 when it
was designed.

Gary McClellan
La Habra CA
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

GREEDY GREEN?

In 1960, due to the low inter
est in building by amateurs,
there were very few co nst rue
non art ic les in either OST or CO.
I started 73 feeling that if I
published enough construction
projects I co uld get amateurs ln
to building again, I obviously
would have done better with the
magazine if I had catered to
what the ma instream of ama
teurs wanted . , , gossip and new
product reviews.

Sideband had just recently
been invented by amateurs, so I
ran every article I could on side
ba nd .. . how to build it, how to
use it, and so on, Circulation, for
a while, slumped as readers
wrot e in and protested all the
sideband in form ation. Side
band,they felt, was a flash in the
pan and would soon go away,
leaving their age-o ld AM still
k ing . Ev entua lly , sid eb an d
caught on and c irculation s tow
Iy began to grow again,

It was about th is t ime that I
realized that solid state had a
big future lo r amateurs. I pub
lished every art icle I could get
amateurs to wr ite about using
transisto rs. Hams began to go
solid state. It wa s a hard uph ill
climb, with OST and CO f ight ing
me every step of the way. In

have to bring amateur rad io into
th e 198Os, w ith oto-umera ki ck·
ing and screami ng, o r else we
are going to have to watch over
the demise of our hobby, We reo
ally do have to pay our fre ight.

W ith th e worlds o f comment
cations and computers coming
together, we have an oppcrtun
it y to be heros again. The more
we ca n invent and pioneer high
speed com munications svs
tem s bu ilt around the needs for
computer communications, the
more valuable we will be. The
more that America n amateurs
can do this, the stro nger will be
the Ameri can techno logy ...
and American industry. Don't
you rea lly get a li ttle sick o f see
ing vi rtually every major step
ahead in technology coming
from Japan?

Amateurs ca n again be the
elite 01 our electronics people.
The ball will be carried by the
youngsters we get into the hob
by. The rest of us can cheer
th em on, help them with expen
men te, and try not to sc rew
th ings up any more than is acci
dental, If you can't carry the
flag, at least don't shoot the kid
who is carrying it fo r you.

forced amateurs to be the same.
It is going to take a prod igious

co mmunications ca pability to
allow everyone in bu siness to
communicate with anyone else
via co mputer . . . tnetenuv. We're
going to need efficient high·
speed systems and who le new
modes of co mmunications. This
is where radio amateurs can
come in . .. and will , i f I have my
way about it.

Being the publisher 01a grow·
ing number of co mputer maqa
ztnes. I have to stay on top of the
technica l developments as well
as the sales and uses o f these
systems. It ma y be a bit fr ighten
ing to old·timer hams to contem
plate a new generation o f hams
who are into 26,000 word-per
minute-dig ital commun ications,
but that is exactly what is ahead
of us ... no matter how much we
set our hee ls in to f ight it. The
day of CW is, at long last, going
to fade away. As much lun as
CW may be, it is a remnant 01
the ol d spark days and mex cu.
sably inefficient. Will we set up
some 5O-kHz-wide CW bands in
the future for cidtrmers to get
on and bat their slow messages
out? Probably.

Sure. it 's fun to get on CW and
make slow contacts w ith ceo
ere. But how much is involved
other than fun? We are using a
very valuable resource , th e ra
dio spectrum. and since there
isn' t enough there for every
body, one of these days we are
going to have to bow to the facts
of lite: You have to pay your
way. There is no free lunch , , , at
least not forever. To the extent
that amateurs can provide ser
vices, we will be able to share in
the resources, such as the radio
spect rum.

Right now we do provide
emergency services, We are liv
ing on past glories when it
comes to providing trained peo
ple for wartime use . . , we're just
too far out 01date with our CW
and phone communications.
We're in the past when it co mes
to providing new inventions and
pioneering them. It's been over
ten years since we've come up
with anything of serious benef it
to the world , , . such as FM and
repeaters, I wouldn't c laim a lot
of benefit 10 the wor ld when it
comes to internat ional goodWill,
either, Perhaps the FCC was
right when they proposed get·
t ing rid of the list o f reasons for
amateur rad io to exist in their re
wri te of our rules.

One way or another, we either

SYNERG ISM

paring voice prints of every ac
tive station in the area.

On the oth er hand, consider
ing the way things have been go>
iog in l.A., I don', think anyone
was really surprised. It has got
ten so norma l 10 gel on the
repeaters and jam them with
obscenities that few blink an
eye when it happens. Fortunate
Iy, that phenomenon is pretty
much restricted to Los Angeles.
I check in on th e repealers as I
travel and I don' t hear anything
like that anywhere else in the en
tire world.

Your Majesty. if you happen
to read this, I'd like to apolog ize
for all of the good guys . . . and
they are in the great majority.

FRUIT BASKET LEAKS

His Majesty King Hussein
(JY1) pa id our country a visi t
recently. After some heavy-duty
meetings in Washington, Hus- If you 're not fam iliar with the
eem headed out to Los Angeles. term, it has to do with tw o or
He must not read our Looking more things which, when mixed
West column. At any rate. th e together, provide more than the
LA. hams got all excited when sum of the parts. In the case o f
Hussein ca lled in on the Henry radio, we have just such a resu lt
repeat er and began working the when we mix in computers. Only
lists of stat ions anxious to say a lew people have yet grasped
hello. Wonder 01 wonders, par- th e magnitude of the computer!
t tcularly for that area, everyo ne co mmunicat ion s mix which is
behaved .. . probably for t he coming up.
f irst t ime in several years. The You see, as computer prices
whole group was proud as hell comedown, a resul t ot th e econ
of their ability to co pe with royal. omles provided by rmcrocom.
ty and put on a good show, puters and mass-prccucuon er-

Frank W6AOA got things set nctencies. they are going to pro
ooto do e zo-meter-to-two-meter literate. But co mputers are the
relay from Jordan that night key to faster, lower cost, and
when His Majesty returned Irom more accurate ccrnmuntce
a dinner engagement. The gang nons. so our needs fo r co mmun
had everyth ing set , wa it ing for ications fac ilities are going to
the big moment . Sure enough, a grow along with the growth of
bi t late but still game, Hu ssein computers . This, obviously. pro
arrived back at the hotel and vrces a challenge for amateurs.
checked into the repeater. At Computers already are sneak
that moment , to the utter ing into amateur radio via the
d ismay o f everyone, someone many keyboards which are be
got on and let loose with the ing bought l or both CW and
tour-letter words, reading the RTTY com m unica tions. Fe l·
king off. That cert ai nly wa s the lows, you haven't seen anything
time for someone to have a yet. ASCII co mmunications is
finger on t he repea ler con- just barely getting started, hav
trois , , . but no one did and Hus- ing been held back for years by
sern checked out immediately, th e FCC's insistence that ama
remarking that he really didn' t teurs transmit no signals that all
need that . Everyone ten ab- o f t heir monitoring stations
sotu tely terrible about it and you could not decipher. The monitor
can be sure that there are going ing stations, being about twenty
to be some ma jor efforts at com- years behind radio technology,
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from page 10

the gap. Setting up a RTTY rna
chine and a cou ple of CW st a
tions is not going to make it. I've
seen so many ham attempts at
showing oil at malls and fairs,
but with nothing to draw in the
people. Th is is show bu siness,
too .. . and you have to get 'em
in with something dynamic. A
couple o f rigs and operators, sit 
t ing behind a table, is not show
bu siness.

Okay . , . now you wr ite the ar
ticl es and te ll us how to get
th ings moving .



all over the band, Jamming fifty
other contacts.

This system consists of lay
ing down the rules for the callers
in no uncertain terms. The rules
are simple and must be tot
lowed. Any stations which break
the rules will be worked, but will
not get a ca rd .

1. Stations are to call me lor a
period of fifteen seconds and
then listen.

2. Stations are to call a maxf
mum o f three t imes during the
fifteen seconds.

3. Stat ions are to give tne last
tet ter of their call phonetically
and nothing else.

4. Operators are to spend
their time listening and answer
only when requested to.

5. Operators who try to force
CW contact s without getting an
okay first will not get a card.

6. OSL information will be
given every few minutes, so
listen, do not request it.

This system allows me to
write down the last letter of ten
to f ifteen d ifferent stations duro
ing the calling period. I then
come back and get the full call
of each calling station and ex
change signal reports.

When there are too many peo
ple calling at one time, I break it
up by call area or by country.
Sometimes it is handy, where a
lot of different countries are
calling, to ask for calls accord
ing to the number In tne ceu.tve
often been surprised when
working the Slates and asking
for, say, threes, to have a TF3 or
an SM3 call in ... even UK3. Of
course, there are some foreign
stations who refuse to under
stand EngliSh and will call w ith
out stopping, ignoring all re
quests. I Sigh, work them, and
mark the log for no OSL

When you're on a pxoenucn.
you don't want to waste any
more time than necessary, so
you want your contacts to be
made as quickly as possible.
Al so, when you are one of the
cnees in a pileup, you want 10
wa ste as little of your time sn
ti ng arou nd . . . or in yelling into
the mike . . . as you can. If you'll
encourage OX operators In rare
spots to get on the st ick and
speed up their operations every
one will have more fun. And
tnats the name of the game. If il
isn' t fun, we 'lt st op doing it.

BUNK IN 73

The November OX column in
73 wa s full o f the same old bu nk
I' ve been reading for some thirty

WORKING THE PILEUPS

Down through the years ct c p
erating from relatively rare DX
spots, I've tr ied every known
method of sort ing out the pile
ups. The prob lem, as I'm sure
you recognize. is in gett ing the
call let te rs of the stations can
ing . . . and it ca n be a rough
problem when th ere are nun
creos of stat ions trying to get
through.

If you have a good stro ng
signal you can sort th ings out
much easier Ihan when you are
just barely making it through.
A good system for work ing pile
ups should allow yo u to cope
with weak signals from your
sta tion.

Hardly a day goes by that I
don' t hear some fru strated DX
operator trying to co pe with the
pileups and failing miserably.
His weak si gnals are being
covered up by the stat ions ceu
ing him and no one can tell when
he is t ran smitting, which lead s
the turkey DXers to just keep on
calling. in case the chap might
be listen ing . Some of the DXers
w ill get mad at each o ther and
overlap their calling so no one
can ever hear the rare station.

lists are one way arou nd this,
but they are slow and annoying
to everyone involved. If one were
able to find good, sharp list
takers, that system might work
reasona bly well, w ith one ste
lion tak ing a list perhaps 10 kHz
higher and another 10 kHz low
er, each passing along about 20
calls at a t ime. Th is can work,
but it isn' t a good system in my
experience.

It is difficu lt for the rare sta
lion to give tne situation a lot o f
thought when he is facing the
pileups, Most of them blunder
along, not realty knowing what
10 do. I suggest that it is a
kindness, when you ru n into a
situat ion li ke this, for an opera
tor with a good solid signa l 10
take a few minutes o f the OX
sta tion's time and offer some
suggestions on speeding up his
process.

The best system I've been
able to work out . .. the one
which gets me the most con
tacts per hour . .. wh ich , after
all, is what I'm visiti ng the rare
count ry for ... is one which can
be used with even weak signal
strenglhs. II is one which allows
me to work not only the louder
stations but right on down to the
weak mobiles on channel. It
does stick to one frequency ra
ther th an spreading the ca llers

benefi ts to both our count ry and
to the wo rld . Much of the fu ture
lies In the mic rowaves and satel
lite communications, so il we
keep our ham technology twen
ty years behind there will be no
space for us where we need it .

By keep ing our amateur oopu
tenon down we are able to make
do with communications tech.
niques wh ich are twenty to sixty
years old and won 't have to
come to grips with digital elec
tronics and modern technology.
If we start growing. this will
for ce us to invent and pioneer
better systems .. . just as the
overc rowded AM bands 01 1960
forced the acceptance o f side
band . .. over a lot of oro- timer
dead bodies.

Unless we ta ke our role as an
experimental group seriously,
we will eventually be lumped
with the CBers into one blah se r
vice . .. one which can at any
time be pushed out if something
more important comes along.
Those of us who are using our
ham bands just for fun should
rea lize that we got them be
cause past amateurs provided
new inventions. emergency ser.
vice, inte rnational goodwill, and
one hell of a bunch of tecnm
c rane for VVWI I .. . when 80% of
Ihe licensed amateurs went 10
war.

We earned the frequenc ies
we are using and now there are
many amat eurs who feel that for
some reason th ey have a " right"
to them. Amateur bands are
plain o ld rad io frequencies and
will be parcelled out for the
best use that ca n be found for
them. If we use them merely for
rag ch ewing and OX pileups, I
guarantee you we will lo se out
in the long run. Many amateurs
rea lly don't care whether there
are any ham bands in ten years
or not. They wa nt to enjoy them
.. . and curse them . .. now, and
what happens later is of no
consequence.

The long range survival of am
ateur radio lies in our prOViding
service wh ich is worthy of the
freq uenc ies we are using.

Pushing for the growth 01 ern
ateur radio is siUy from a f inan
ci al point of view. Fortunat ely,
my computer magazines are do
in g wel l and can carry 73
through the storms ahead. Per·
haps you can unders tand why I
get a bi t ex asperat ed when
someone writes in and says I'm
pushing for more hams in order
to make more money from ama
teu r radio .

1968, the technical editor of OST
lashed out , saying tnat hams
were lube people and that wa s
why OST was not publishing
tra nsistor articles. Hams Would
always be lube peop le ... tran
sistors were and alwa ys would
be inlerior to lubes . .. a f lash in
the pan.

Despite the ham industry be

ing almost tota lly dead, having
dropped 85% in ham sales as a
result o f a proposal to the FCC
that ham licen sing be turned
back to the prewar system of
just two licenses, I managed to
keep 73 going. We were down to
a stall of f ive in those lean days,
but still I stuck to pUSh ing ama
leur rad io and experimenting
ahead 01 conside rations 01
larger circulation.

Just as we were beginning to
see the light again, I Spoiled FM
and repeaters as the best thing
since sliced bread for amateur
radio, In 1969, I st arted go ing lull
blast on FM . I ran hundred s of
articles on how to build FM rigs
and repeaters, publi shed a wide
range of books, started a rep eat
er newsletter, gave FM syrnpcet
ums around the country .. . all
with no help whatsoever from
any other ham magazine. The
readers responded with their
us u al enthusiasm .. . " d ro p
dead with FM, it's a f lash in th e
pan." Circulation dropped a l l as
thousand s of angry readers can
celled their subscri ptions.

Eventually, FM became popu
lar and things p icked up aga in.
The advertisers, ignoring th e
large number of FM and repeat
er fans in 73, rushed to advertise
their FM equipment in OST...
as usua l.

If I wa nted to be the Mark and
M indy o f ham magazines , I
would Hood you with articles
on CW, telling you how great
it is. Every poll shows that hams
do not want to change the CW
license exam, no matter how
destructive it is. So again I
am choosing the wa y I th ink we
must go and I intend to push
amateur radi o , kick ing and
screaming, where it needs to
go . . . both for th e fu ture of arna
teur radio and for th e future o f
our country. The two, I feel, are
closely entwined.

There are several fact ors
which I see as sig nifica nt as far
as th e future 0 1amateur radio is
concerned . One is that we are
using what is sti ll a very vatu
able resource . . . the radio spec
trum. Thu s, if we are going to
pay our way, we have to provide
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WARCBAND BEACON

As a result of the 1979 World Adrmrust rauve Radio Con
ference (WARe), three new HF bands were allocated to the
Amateur Service. It will be some time before these bands are
made available to US hams for general use. However. the FCC
granted W4MB a license for Experimental Station KK2XJM to
operate in the three new bands. Below is the operating
schedule of the KK2XJ M beacon during the fi rst nine weeks of
1982. For further information, to OSlo or to establish special
test schedules, contact R. P. Havuand W4MB, 2100 S. Nova
Rd., Box 45, Daytona Beach Fl32019.

MH'

10.140
24.930
18.108
18.108
24,930
24.930
10.140
18.108
24.930

years now. Boy, I feel like I'm go·
ing through the 1920s and the
emotiona l arguments oyer
spark, with old· timers holding
on with "spark forever" slogans.

I see the same old hogwash
about CW being able to get
through better than phone when
signals are weak. The edge used
to be a big one when we were
using AM. Perhaps the "CW tor
eyer" crowd has not noticed
that amateurs nave invented
sideband.

Another old-time raucneuae
ttc n has to do with CW rigs be
ing cheaper than those for side
band. Yeah? The Heath HW·32
put that one away. How many
CW·only rigs do you see today?
Sure, a CW rig is easier to build,
but where are they home-build·
ing rigs these days? Don't try to
tell me about the poor amateurs
in t hi rd world countries " ,
they're not on the air because
their dictators don't want them
on the air, not because equip
ment is hard to build. Except in
th e larger countries, it is the
wealthier people who are on the
air.

Calling all phone ops the
equivalent of CBers is ba
laney . , . emotional slop.

CW is increasing in use these
days because cttne digital-elec·
tronics sys tems deve loped
wh ich generate and decipher
Morse code. It they would use
the equipment with ASCII it
would be much more eulcrent .
You need FSK if you are going to
combat fading, jamming, noise,
and so on.

II we would help people enjoy
the use of CW because it is fun

Date

January 7
January 14
January 21
January 28
February 4
February 11
February 18
February 25
March 4

and stop trying to lie about it,
we'd have a lot more CW opera
tors , , . and better ones. The big·
gest boost we can eyer give ON
is to stop jamming It down the
throats of newcomers and using
it as a skill fil ter to keep people
from getting ham licenses. We
nave a technical hobby and I'd
like to see entry to it gained via
an honest technical exam . . ,
without the cheat books from
Bash and the league.

MORE DETECTORS

The only thing that may stand
between you and a speeding
ticket if you happen to be trans
mitting in a radar trap is a detec
tor. Many hams have been hit
with this, as unfair as it is.

It is worth almost any Invest
ment to avoid haYing a chase
car slop you, lights atlashing.
And if that isn't enough , wait un
til you face our judicial system.
You can read more about the
traffic court system in the Aug·
ust issue of Car and Driver. The
bottom line is that, facts aside,
you lose. You will end up paying
the fine, your lawyer, and addi
tiona l insurance premiums. The
bot tom line makes the cost of
the radar detector look cheap.

Our court system is not
geared to dispense justice, bu l
rather to collect f ines. It is big.
ger than you are. The bes t way
to win is not to get into the
clutches of the law in the f irst
place. They rea lly don' t care
how innocent you are and il
won't cut any mustard wilh
them.

It yo u are going to be foolish

Power (Watts)

30
3
3
3
3
3

30
30
30

enough to transmit while you
are driving. you'd beller f igure in
another $250 for a radar detec
tor. That will tell you when to
shut up while you pass the po
lice radar units,

You want a superheterodyne
type of detector. Do not fall for
any of the rmectnauve technical
names which are sim ilar ...
these do not work as well. None
of them work that I nave tested,
and rye tested a bunch. Any of
the superhets w ill do th e job you
want , . . whether it be the wntet
ler 0·1000, the Radar Intercept,
the Gul, the Fox, and so on.
Superhet, that's tne ticket (or
lack of a tic ket).

So far in my tests I've found
that the Cincinnati Microwave
Escort is the best. Sometimes
the edge is slight. , . but th e
a-meter on it is most helpful in
giving me an idea of the close
ness of the radar unit . . . and in
discerning th e home or nusl
ness radar securi ty systems
which I pick up. The Escort is
still $245 and sells by mail only.
tt's made by a bunch 01 hams in
Cincinnati.

While the Escort and the suo
pernet Fox can be easily stuck
on the dashboard via some Vel·
cro~' tape, the Gul detector is a
fat ova! unit which is a bit more
difficult to mount. Works fine.
The J. R. Mic rowaye Rad ar toter
ceot unit Is f lat and designed to
snap on the sun vtsor. A mercury
switch turns it on when you flip
it down. It is almost as sensitive
as the Escort. It wires perrnao
ently into the car, a drawback if
you like to hide yo ur $250
goodies when you park. If you
are sensmve to the police see
ing your detector, the Inter cept
is certainly up out 01 the way
and lairly invisible. I've never
had any flack about oetec
tors ... eyen in Con necticut,
where rye driven my van with up
to seven o f them mounted on
the visor, dash, and so on.

ARTICLES NEEDED

One of the reasons I bothered
to start 73 back in 1960 was that
Ileit amateurs should read more
articles on building things. At
that t ime, the enthusiasm for
building had dropped coostoer
ably .. . partly as a result of the
drying up of surplus gadgets to
wor k with, but mostly because
the two ham mecazrnes o f the
time, CQ and OST. were publish-

Ing so lew const ruction pro
jects . Indeed , that has con
t inued pre tty much unchanged
to this day.

Building is fun. Today, w it h a
handful o f ICs we can bu ild ceo
gels wh ich were far beyond us
only a couple of years ago. To
day we nave almost unlimited
horizons for home-building o f
expe rimental gea r. W ith th e
communications demands of
computers, we need to develop
new modes of communications
and get them to work,

Those of you who are build ing
and designing new equipment
nave a responsibili ty to come
away from the wor kbench now
and then and pass along what
you've learned. You r entnusr
asm will get more hams to build
ing and they, in turn, wit! get still
more hams interested. We're
ready at 73 to help you get your
material into good pro fessional
finished form.

Writing articles is easy. We do
neve an author's guide, if that
will make you feel better. No
charge, so the price is right.
Mostly you have to remember to
double-spaceyour typing, to use
a ty pewriter with upper and
lower case (not a n machine),
leave generous margins ... and
gel your details right. Photos are
most he lpful . Tem plates, PC·
board layouts. and so on are
invaluable.

It is most exciting to be a pub
lished author . You will hear
about it from your fr iends for a
long time. You'll get ego-boost
ing mail from all around the
world. Hams will remember you
on the ai r for a surprisi ng length
of t ime. And YOUf family may
show a new respec t. You also
get paid for the article, a little
nicety which will pay tc r mucn ot
the project in most cases. And il
you have something which looks
like a commercial product, you
could end up wi th a handsome
royalty,

Send your articles to The Edi·
tor, 73 MagaZine. Peterborough
NH 03458.

Clubs can help with this by
getting members to bring in
their new construction projects
for a short snow-ano-ten ses
sion at meetings. This will not
only encourage the chaps who
are bu ild ing, but it also w ill get
more of the club members think
ing in terms of giving it a try.

Building has never in history
been easier. A few ICs, some
pertboard, and a lmost anything
can happen.

•
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TRAVELS WITH WAYNE

Wayne Green lost in Africa (heh, heh). . . I
could see the headlines in aST as we strug
gled to get our rented Cessna started. After
an hour of screwing around, it got going . . .
as did we, heading about 300 miles to s wa
ziland and another country for me. I tried to
forget the plane by ta lk. ing with my HT
through the South African repea ters . As we
neared Swaziland, I was assured through
the Mbabane repeater that my license was
in order. I check.ed the charts and changed
from W2NSDIZS to W2NSDI3D6.

Aida Campos, at the right of Sherry, met us
a t th e airpor t and drove us to our ho tel. Alter
we were partially rested she pick.ed us up
and took. us to see her father 's computer
store . . . and p lant, making Apple-lik.e com
puters. I lik.e the eating part of trips. That's
her fath er on the left, Aldenor. lt's a big hap
py family and we did a good job in this mea t
res taurant . . .all different kinds of meat.
The waiter on the end Is hacking off mo,.
meat. How do I manage consistently to stay
20 pounds overweight? No problem, I just
enjoy meals Iik.e this one. Here Sherry and I
are doing our best to k.eep up with end·
less courses. Computer people can be as
nice as hams'

Julius Lieberman ZS6AF, who runs the loca l
ham store and is the importer for South
Africa for Kenwood. His station Is first rate.
So is he.
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Doug Goldman 3D6BG hasn 't got a whole
lot 01 signal from this rig, but then he Is no
pileup fan, so this does what he needs. It's
sitting there for lIisiting hams to operate. Of
course, It doesn 't hurt If you s tay at the ho
tel Doug has built. You won 't f ind better
food an ywhere . . . and I can show you at
least a half pound put on there as testi·
mony. Fortunately, ham conditions were
sttnko so I got a chance to talk. with Doug,
ge t around the country and tak.e some
pictures . . . and ellen res t up a bi t . , , for a
change. Hamming comes first, 01 course
... then lood. . , then my wife . . . then rest
... jus t like any other serious ham,

t 'n bet you 'lie been wondering what hap
pened to a/l those old VW beetles. I found
them, painted yello w, and being used as
taxis in Rio. The chap on the left is trying to
get his clothes straightened out after teev
ing the sardine-can ride, complete with bag·
gage. In New York, when you see something
like this i t means the chap is being mugged.

Swaziland look.s like th is . I'm not sure where
they k.eep all of the African jungles, but I
can tell you th ey don 't seem to be in South
Africa or Swaziland. Mostly farms in South
Africa and idle land elsewhere. That 's one
of the motel units of Doug 's Smoky Moun·
tain Hotel on the left.

Elleryone has heard o f the Ipanema beach
at Rio de Janeiro , Our hotel was on Sao
Conrado, around the com er. Here I emvea,
eyes at hall mast, a fter an all-night, red·eye
flight from New York. The p lan to stop at
Brazil had been a sort 01 last-minute idea to
ca ter to my fetish forllisiting as many coun
tries as possible , .. bringing me up to 99 if
you coun t the UN building in New York ...
which J do. If it 's good enough for the
League, it's good enough for me. Not nsv
ing arranged a ham license for Brazil, I was
left with noth ing more to do than rest
up . . . and watch the hang gliders jump off
the right·hand knob of Pica da Tijuca and
then Ifutter back and forth for hours in the
updraft coming from the ocean up the
mountain ,

Once rested, if a couple of short naps, a
business conference, and a big dinner
qualify as res t, we were back out to the air
port and on our way to Johannesburg. Ellen
in Brazil we felt the con trolfer strike when
our plane ernvea from the US two hours
late, bringing us in to Johannesburg well
after midnight. Both computer and ham
friends were at the airport, despite the
hour .. , and within minutes I was saying
hello Ilia one of the local repeaters to hams
aI/around the city. A long plane ride may be
comfortab le for a deaf amputee, but the
res t of us, with little leg room, k.ids crying,
food ellery couple of hours, people bumping
up and down th e aisle, movies being
shown . . . and so on . . . stagger off the
p lane disoriented and dazed. My first real
awareness of Johannesburg was the next
morning, early, when Julius ZS6AF came up
to present me with a lo aner Kenwood
TR·2400 and charger. J opened the window
curtains and was taken aback. by the lIiew. It
was fik.e Chicago or Philadelphia, not Africa
and mud huts.



NEW PRODUCTS
TR-2500 HAND-HELD

Tr io-Kenwood Communica
tions has announced the new
TR·2500, a compact a-meter FM
hand-held transceiver weighing
appro )(imately 1.2 lbs., yet in
cluding such feat ures as LCD
dig ita l fr eq uen cy di splay,
t c-cnanne! memory w it h memo
ry scan, built-in f ive-year lithium
memory backup. manual scan,
programmable automat ic band
scan, built-in tunable sub-l one
encoder, built-in 16-key auto
pat ch encoder, 2.5 Watts rt out
put, HlllO powe r-output switch,
and other features. The TR·2500
co mes complete w ith rubber
ized antenna with BNC connec-

l or, 400 mAh heavy-duty meed
battery pack, and ac charger.

For additional information,
contact Trio-Kenwood Commu
nica tions, PO Bolt 7065, c omo
ron CA 90224.

LEADER LDM·855 DMM

Leader Instruments corpore
t ic n, 01 Hauppauge, New York,
now offers a 3VJ-d igit digital
mu ltimeter that fill s the need for
both laboratory and field work.
The new LDM-855 offers auto
matic rang ing, semi-automatic
zeroing, and a large LCD d isplay
for st raightforward, hands-free
operati on. When manual range
or function selection cont rols

have been changed, a momen
tary audible tone is heard. When
used in the resistance mode or
for checking cont inuity, the tone
is sounded continuously when
short-circuit conditions occur.
This enables the operator to
make tests w ithout having to
constantly look at the meter to
see if continuity is present .

Other features include an eo
tomauc polarity indicator, ac
and dc measurement functions,
a La-OHM mode to provide a
lower test VOltage, and a low
battery warning incorporated in
to the liQuid crystal display.

Dc vo ltage range is 0.1 mV to
1000 volts with an accuracy o f
±0.5% of reading ±0.2% full
sca le on the 0.2-to-200-voll
range. On the l~voll range,
accuracy is 10 megohms. over
load protection is 1000 V dc and
ac peak.

Ac voltage range is 1 mV to
1000 vol ts. Accuracy for the 2·V
range is ± 1% reading ±0.4%
full scale at 40 to 500 Hz. At 0.5
to 1.0 kHz, accuracy is ± 1.5%
read ing ± 0.4% full scale. On
the 20- and 2OQ.volt ranges, ec
curacy is ± 1% o f read ing
± 0.25% full scale for 40 to 500
Hz. and ± 1% o f read ing
± 0.25% fu ll scale for .5 to 1.0
kHz. On the 1QOO.voit range, ac.
curacy measures in at ± 1.5%
of reading ± 0.25% full scale at
40 to 500 Hz. Input impedance is
10 megohms and overload pro
te ction is 1000 V rms.

Ac and oc current ranges are
offered from 10 microamperes
to 200 m ill iamperes. Res istance
measurements are offered b&

tween 0.1 Ohm to 2000 kllohms.
The d isplay is a SIB- inch, seven
segment liquid crystal wit h a
maximum 01 1999 maximum. Re
verse polarity is ind icated, as is
o ve r-ranqe and low battery.

Primary power requirement is
two C-cells. The LDM·855 mea
sures 6-1 18 inches wide, 2·114 in
ches high, and 4·7/8 inches
deep. The unit weighs 1.1 Ibs. It
comes complete with rostruc
nons manual, a test lead set,
and two c -cene.

For additiona l information,
con tac t Leader Instruments
Corp. , 380 Oser Avenue, Hair
pauge NY 11788. Reader Service
number 487.

LOW·COST eTCHING SYSTEM

Stellmaker Enterprises has
designed a hign-quality power
etching system that is reason
ably priced . The kit inctudes an
air pump, air di sperser, base
with support for 4 '/1 -pint plastic
tank w ith cov er, moun ti n g
screws , and all necessary
inst ruct ions.

Th is compact system will
etch PC boards up to 6" x 6" ,
wh ich is the size featured in
most mecanne articles. The
acid agitated by the air pump
makes for fast and more even
et Ching.

For more information, write
Stel/maker Enterprises. 250 Pe
quot Tra il, Westerly RI 02891.
Reader Service number 485.

TRIO·KENWOOD
R·600 RECEIVER

Tr io-Ke nwood c c mrmm tca
tions has just announced a new
cenerei-coverece communtca
tions receiver, model R·600,
covering 150 kHlto 30 MHz in 30
bands. The use 01 PLL synthe
sized circuitry results in high ly
accurate frequency control with
maximum tuning ease. The unit
features an easy-to-read d igital
d isplay, AM, sse, and CW re
ception. built-in i-f fi lters, noise
blanker, rf attenuator, a-meter.

I

The Trio-Kenwood Commun ications TR·25OD hand-held.

152 73 Magazine · January, 1982

The Trio-Kenwood Communications R-600 receiver.



The MFJ VLFIMWISWL antenna tuner.

MICROCRAFT
CODPSTAR CODE READER

CODE·STAR Is a code reader
designed for Novices, SWLs,
and veteran amateur radio oper
ators. It should also be very
useful to persons learning or try
ing to improve their Morse code
skills.

CODE"STAR's mtcrccomout
er morutors the Incoming signal
and converts it to characters on
Its large easy-to- read LEOs.
CODE-STAR decodes Morse

static discharges or nearby
lightning strikes.

The surge shunt can be used
with both receivers and trans
ceivers with up to 200 Walts out
put. Convenient UHF-type coax
ial connections are used, per
mitting use Into the UHF range.

For more information, con
tact the R. L. Drake Company,
540 Richard Street, Miamisburg
OH 45342: telephone (513}-866
2421.

spond to rap id variat ions in the
level of the input aud io signal.
The result Is distortion and
poorer performance. The RF·
670's photocouplerlvarlable
gain amplifier design perm its a
very rapid response to input
levels result ing In clean output.
The RF-670 features vercroe
pads for easy mobile or base
mounting.

For more information, con
tact MCM Communications, 858
E. Congress Park Drive, Center
ville OH 45459. Reader service
number 482.

SURGE SHUNT

The A. L Drake Company has
announced its new model 1549
surge shunt. The surge shunt
protects solid-state communi
cations equipment from dam
age caused by voltage tran
sients entering the antenna sys
tem. These transients usually
are caused by atmospheric

trcnt-mcuntec speaker, and
operation from power sources
of 100, 120, 220, and 240 V dc,
50160 Hz. Operation on 13.8 V ec
also Is possible, using Ihe co
lional DCK·1 dc power cable kit.

For further information, con
teet Trio-Kenwood Communica
tions, PO Box 7065, Compton
CA 90220; telep hone (213)
63909000.

RF·670 SPEECH PROCESSOR

Dalwa has announced a corn
pact audio speech processor
thai rivals the performance of rf
types at an economical pr ice.
The pnctocoupter design deliv
ers a high level of processing
with a min imum of distort ion.
Traditional audio-processor de
sign Is handicapped by circuitry
time constants that Umit the
ability of the processor to re-

MFJ-955 VLF/MW/SWL
ANTENNA TUNER

The new MFJ-955 VLFIMWI
SWL preselecting antenna tuner
improves reception of l().kHz
through 3O-MHz signals. The
MFJ-955 connects between your
receiver and antenna. You can
peak desired signals while re
ject ing inlerference and reduce
overload, background noise,
cross modulation, and Inter
modulalion. Front-panel switch
Ing allows push-button selec
tion of two antennas and two re
ceivers, and a front·tuning knob
permits tuning for maximum
signal strength. The MFJ-955
measures 5-112" x 2" x 3" and is
housed in a black and eggshell
white aluminum cabinet.

For more information, con
tact MFJ Enterprises, Inc., PO
Box 494, Mississippi State MS
39762; telep hone: (800)-647
1800. Reader Service number
484.

Daiwe 's RF-€;70 speech processor. Drake's new 1549surge shunt.
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The Vesco flashlight/mirror combination.

code, Baudot (RITY), and ASCII
code. There are two specially

optimized Morse code
with euto-treckrna 01

ranges
speed

from 3 to 70 wpm. Special pro
prietary analog and digital utter
methods are employed to sub
stantially reduce errors. An au
tomatic ga in control ci rcu it pro
vid ing up to 16 dB gain helps
maintain signals under fading
cond itions. A built-in code -orec
nee osc illator Is handy for code
pract ice and learning the code.

CODE· STAR operates on 12
V dc, wh ich makes It ideal for
field or mobile applications. An
ec adapter is Included If you
wish to operate It from 120 V ac.
As a special opt ion, you ca n use
CODPSTAR to drive a serial or
parallel ASCII printer, TV termt
nat, or computer. This ASCII cut
put port option is available as a
kit that mounts inside CODE·
STAR's cabinet on the PC board.

CODE"STAR Is available as a
complete kit o r Iactory wired
and tested.

For more information, con.
tact Microcraft Corpora tion, PO
80x 5 13, Th iensville W/ 53092;
(414}241·8144. Reader Service
number 486 .

FLASHLIGHT/MIRROR
COMBINATION

Desco Industries, Inc ., has in
troduced the model 227 flash
light/m irror combination. The
plastic centat-type mirror clips
to nescc'e model 225 dispos
able pocket f lashlight to provide
an ideal combination lor held or
workbench. The unit comes
complete and ready to use with
two AAA batteries included.

For more inlormation, con
tact Vesco Industries, Inc., 761
Penarth Ave., Walnut CA 91789;
te/ephone (714)-598·2753.
Reader Service number 483.

•

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

RTTY LOOP
available to optimize reception
for either " narrow: ' w ith a band
pass of 75 Hz and tow-pass f ilter
rouott 0128 Hz, or "wide," with a
bandpass of 145 Hz and a rolloff

last month I ment ioned a new 0160 Hz. The narrow utter is nor.
FSK converter, the FSK-SOO many used for 170·Hz shill
from iAL,out in Columbus, Ohio. RnY; the wide position is useful
Let's take a look at this lillie for 850-Hz shift, as commonly
gem this month. used on AFSK, and ASCII

A lew m onths back, I transmissions.
exam ined the FSK·SOO's big Three selectable shifts are at-
brother, the FSK·1000. This box

so provided. Along with the corn
is not really a scaled down 1000, mon S50-Hz and 17e-Hz sh ift, a
but rather a beneficiary of 4250Hz shift is ava ilable. This is
things learned from the larger
unit. The FSK-SOO is both a RnY useful for copying commercial

stations and other non-ham
demodulator and an A FSK

signals. By the way, the shi ft is
(audio frequency shill keying)

selectable Independently from
tone generator. A RnY modem the bandwidth, so odd ccmbrne
(modulato r/demodulator) , If

ucns can be easily set up.
you will .

A look at the receiv ing, de- Internal mark-held circuitry
modulating, end shows quite and autostart are provided, and
a performer. Audio Input is ac- the level at which a signal be
ce pted th rough a standard gins to be decoded is adjust
phono jack, such jacks being able by the front panel "tbresn
used for all connections but old" control . The general tunc
the loop, as a 5OO-Ohm un- lion is kind 01 like a AnY
balanced signal. That means squelch control, serving to keep
that most speaker or " line" out . the machine quiet when no one
puts will work just nne. The is transmitt ing.
amplitude 01 this signal may Tuning Is aided by both a
range from 10 mV to 17 volts meter which shows a mid-scale
peak to peak! Th aI's some deflection for mark and a full
range, lolks. The audio is then scale deflection for space , and
passed through a limiter, and by LEOs wh ich di splay the mark
selectable bandpass tnters are or space status at the loop.
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Outputs from the FSK-SOO ln.
etude an R5-232 compatible out·
put, called " Data Out:' which Is
useful for driving a video termi
nal or compuler. Of course, Inter
facing to a standard RnY loop
is provided, but, and this is net
able, an internal loop supply is
not provided. That means you
have to supply the 60 mA current
from another source. This is not
too hard, and we will cover that
In a little bit.

As If that was not enough, a
" Serial In" jack accepts either
" d ry" contacts, such as a reed
relay or isolated keyboard, or
A5-232 levels. This allows a
computer to key the transmitter
and loop. There Is also a provt
sian made for connecting a
st raight key for the mandatory
CW Identification.

Remember I called this thing
a " RnY modem" ? Well, here is
the " mod" part. A cuut-tn AFSK
generator provides a low imped·
ance, cl ean, 5G-mV audio fre
quency shift signal. This can
either key a VHF transmitter or
AFSK, or, when fed to an SSB
transmitter as detailed prevr,
ously, result In a nice, clean FSK
si gnal.

A lew more bells and whistles
include a transm it/receive re
mote function and an output
able to key the push-to-talk line
o f most transmitters.Scope out
puts are also provided for those
01 us who like to monitor the
RnY signal on such beast ies.

Now, the acid test is not what
It looks li ke on paper or how

pretty the case is, although you
can see that lor yourself in the
photo, but how well it performs
on the air. I also like to compare
new equipment to older units to
see if we have gained anything.
So what 1did was to lind a rea
sonably c lear, but not solid,
RnY signal and sit my wife
down In front of the reverver and
ask her to tune It In. For ccmper
ison, l set up my several-year-old
ST-6 and asked her to comment
on the two.

Allow me to Interject that my
wife knows about as much
about RnY as most hams know
about cooking blintzes. If she
could do It, anyone could !

Well, she could, and despite
simil ar l un ing indicators on
both demodulators, Le., two
lights and a meter, the FSK·SOO
appeared easier to tune. Now, I
don't know If the lillers in the
8T-6 are more cri tical than the
FSK·500, but I suspect that that
is so . However, when we went
looking for signalS, there was
not one that the 81-6 could copy
that the FSK·500 could not do as
well on. Very impressive.

All in all, the FSK·SOO is a very
nice little box. For under $250, in
a box 7.75 Inches wide, 3.25 tn
ches high, and 7.375 inches
deep (that does not even flilthe
si ze of this page!), you ca n get a
demodulator thai may well be
all you need on RnY, Murray, or
ASCII for a long time. Check out
iR L's advert isement here in 73
or drop them a line at 700 Tay
lor Road, Columbus, Oh io
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In pract ice, you have to ac
count for a var iety of reetstenc
es: thus an adjustable series
resistor is commonly used. A
practical circuit is shown in Fig .
1. By the way, don ', get any
br ight ideas about eliminat ing
the transformer and just rectify
ing the ac into loop current. We
don 't need any hot teleprinter
chassis around.

the c ircuit. In our example, it
wou ld be(R = Ell) 180 volts d ivid·
ed by 60 mA (0.06 Amps) equals
3000 Ohms. So a 3000-0 hm
res istor at, don't forget this, 180
volts t imes 60 mA equal s a tad
more than 10 walts-let's make
it a 15-Watt resistor or higher to
play safe- is needed.

If you have a dc supply (we
will worry about where the oe
comes from later) providing ,
let's say, 180 V dc and you hook
it up to the selector magnets of
your teleprinter, what would
happen? After the smoke
cleared, you would have a worm
less hunk o f junk. Why? gemem
ber that the resistance 01 the
selec tor magnet s is in the range
of 100 Ohms. If 100 Ohms is
placed across a tao-von source,
thinking back to Ohm's Law, It
will draw (I = E1R) 1801100 equals
1.8 Amps ! That would produce
about 324 Walts o f energy.
Think that's enough to try the
coils? I do. In order to tim it the
current to 60 mA, you have to
provide enough resistance in

•

Fig. 1. A local loop supply.

is the case, turn the page and
drool over the ads; otherwise,
hang in here for a spell. com
man teleprinters, such as the
Model 15 reretypee; use a cur
rent loop, usually about 150 V dc
to 300 V dc, at a constant 6O-mA
current. It is not hard to design
such a supply, and it makes a
good construction project for
the RnY-neconyte.

43230. Be sure to te ll them you
read about the FSK·500 here in
RnY Loop.

Oh yes, about that loop sup
ply. One of the only sacrifices
apparent in the design of the
FSK·500 is the loop supply. Of
course, if you are running a corn
outer-based station, you have
no need for a current loop. II that

KAHANER REPORT
Larry Kahaner WB2NEL
PO Box 39103
Wash ington DC 20016

DIRECT BROADCAST
SATELLITES: A LONG

WAY TO TRAVEL
The fate of Direct Broadcast

Satell ites is up In the air.
Unlike lew-powered satelli tes

similar to SATCOM 1 and 2,
which are mainly used to relay
TV programming to cable com
panies owning big dishes, high·
powered DBS birds aim their
be ams d irectly at srnaner
dished consumers. Plans call
for viewers to rent or purchase
rece iving gear and dishes (less
than a meter in diameter)and for
eeterntes (more than 200 Watts)
to reach homes in as much as
one-half of the cou ntry at the
same t ime.

Some DBS hopefuls plan sub
scription TV services-in which
case you must buy or rent their
decoder- but o thers suggest
that advertiser-supported pro
gramming Is the way to fly. Still
others say that regular video

programming isn't enough to
woo the public. They plan high.
resolution TV and data banks
for home computer hobbyists.

Although the DBS dream has
been around for some t ime, only
in the past few months has the
FCC tackled the complex policy
and technology issue involved
in such systems. Last July, they
decided to okay DBS on an Inter
im basis pending further dtscus.
ston. They also agreed to tente
t ively accept more than half a
dozen li cense appli cations .
However, no DBS applicants ex
pec t to beg in lull operation for
anot her 2 to 5 years.

Some technolog ical hurd les
need to be jumped. For in
stance, DBS uplink frequencies
are in the 17·GHz range, and
downlink freq uencies lie in the
12·GHz band. At those Irequen
cies. engineers worry about at
tenuat ion from ra in and fog. 11
seems that the higher the micra
wave frequency, the less you
can sing In the rain.

Interference to fixed services

pres en ts another pro bl em. COMSAT' S subsidiary, Satelli te
Some point-to-point microwave Television Corporation, said it
services already use those tre- plan s 3 commercrei-rree chan-
quencies and what effect DBS nel s. Channel A (Superstar) will
will have on their t ransmission feature general entertainment
(and what effect they will have such as f ilms, concerts, and
on OBS) must still be explored. family programming. Channel B

However, the b iggest " if" in (Spec trum) will show children's
DBS may be economic. Many programs, film classics, and
figures are being bantered p u blic affair s . Channel C
about, anywhere from $200 mil- (Viewer's Choice) wil l o ffer
lion to S800 million for a typical sports, ad ult education, and
DBS sys tem. If com panies experimental theater.
charge about $25 a month for STC plans to serve the enti re
the servi ce (that's the maximum US with 4 geostationary satet-
experts suggest viewers would lites - one In ea ch time
bewl iling to eneu out for any pay zone-with spot beams aimed
TV service), can a DBSer break at Hawaii and Alaska. Each b ird
even? Will consumers pay extra will carry 3 operational tree-
money for only a few add itiona l sponders and 3 spares. Liftoff
channels when they alread y for the urst OBS satelli te is
receive 20 or 30 on cable TV? Or slated for 1985. It would serve
would a DBS operator do better the east coast.
with advertising support? COMSAT and Sears-Roebuck

The Space Shuttle might help planned to work together on
some aspect s 01DBS. The most DBS, but Sears pu lled out. COM·
expensive part o f hurling a eater- SAT is look ing lor a new partner
lite into orbit is the launch. s ev. but hasn't had much luck.
era! DBS applicants noted that Another DBS entry comes
once the Shuttle is regular ly from a company called Graph ic
wh izzing back and forth in the Scanning Corporat ion. It pro-
coming years, DBS launch cost poses 2 satelli tes, each moe-
will be greatly decreased. pendently programmed. One

COMSAT checked in as t he satelli te will target the home
first DBS applicant, asking the computer market with informa-
Commission for permission at- tion relayed from the firm's in-
most a year ago to run its ser- formation banks. Data will be
vice. In 8 1,()()O.page applicat ion, sent over the ... ideo signal us ing
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teletext, a system which corn
pacts dig ita l information in the
vertical blanking interval of a
TV' s video signal. Because the
home hobbyist can't talk back to
the satelli te and ask lor mtorma
non. he will have to download
great quantit ies of data and
then access what he need s and
hope it' s there.

GSC's o ther satelli te o llering
appears mundane by ccrncen
son. It will transmit the usual TV
fare including movies, sports,
and concerts.

The company is serious about
it s applica t ion. It owns Graph
net , a computer/networking
firm, and lists assets at more
than S83 million.

Video Satell ite Systems takes
a diflerent approach . It wants to
establish an advert iser-su pport
ed DBS system with local TV
stat ions and cable companies
also rece iving, then retransmit
ti ng, it s programming t o
viewers. In a sense, it just seems
to be another network, like one
01 the Big Three. VSS will scram
ble signals destined for these
carriers but send unscrambled
programming to those areas
where consumers co nst itute the
bulk o f rec ip ients.

VSS sa id it s tota l investment
will run just shy of $230 million
for 4 satellites and related
equipment.

Even the networks wa nt in on
DBS. CBS asked for FCC per
mission to operate a a-setenne
service whi ch would send SUCh
good ies as high·resolution TV, a
teeo to all iliates, pay TV, and
teletext . The high.resolut io n
programm ing wou ld be target·
ed at affiliates for rebroadcast .
That assumes that we all have
ou r t n-res TV sets by then.

Ot her major com panies look
lor the go-ahead. RCA told the
Commission it wants to shoot 4
satell ites beyond the wild blue
yonder, each carrying 6 tren
sponders, 2 of which w ill sport
high·reso lution gear. Service
will be aimed at ind ividua l
homes as wel l as community an
tennas. A full system- kind 01
a starter service- would cost
$400 million. RCA noted that
DBS is economically feasible
where cable services can' t be
provided lor less than $500
per home.

The FCC received a tote! of 13
DBS applications. It accepted
th ose from CBS, DBS corpore-

uon. Graphic Scann ing c orpore
non. RCA, Hubbard Broadcast
ing, Video Satellite Systems,
and Western Union.

Those applicants that d idn't
make the FCC's grade include
Advance, tnc. , National ctute
tren Network, unnet co-core
tton. Satellite Development
Trust, and Home Broadcast TV
Partners. It part ial ly accept
ed an application Irom Focus
Broadcast Satellite, which
doesn't plan its own bird but
hopes to use one of the Western
Union WESTAR satellites lor its
interim service.

Most applications weighed
several pounds , contained
hundreds 0 1 d iagrams, chart s,
g raphs, p ictures , stat istic s,
formulae, tables, and charts.
But several consisted 01 only
one or two typewritten pages.
These, 01 co urse, were rejected
by the FCC as " deficient:' In
other words, the DBS hopefu l
wasn't serious about his plan or
didn't have the funds to back it
up-or both. Even longer ap
plications were rejected as cetr
ctem. Length isn't everything.

The FCC rejected eponce
nons from Home Broadcast TV
Partners and untter for special

reasons. The drafters were servo
ing time at a federal prison near
Terre Haute, Indiana.

Even jf all the domestic DBS
policy and technical questions
are answered, internat ional
roadblocks edst.!n 1983, tneus
will join other nations around
the Regional Administrative Ra
dio Conference table to discuss
frequency allocations for micro
wave bands.

The FCC proposes that DBS
operate in the 17· and 12·GHz
range. That's f ine for us, but
other countries want those fre
quencies lor their own DBS and,
in some cases, for other eervtc
es as well. Because we're dear
ing with satellites, receiv ing
areas don't stay within neat geo
graphical borders. DBS trans
missions from abutting nations
wlll overlap.

By the middle of the decade,
about a dozen countries hope to
install DBS services: Australia,
Canada, China, a Consortium 0 1
European nations represented
by the European Space Agency,
France, Germany, Japan, Lux
embourg, Switzerland, United
Kingdom, the USSR, and the US.

RARC participants have a lot
of talking to do.

the coin . It happens that I have
been in ham radio since 1929...
have written for CO, OST, Radio
Electronics, Popular Electron·
res. and Electronics. " have
also lectured at hamfests and
an IRE convention. like you, I
witnessed and contributed to
the growth and popularity of
ham radio, Then , due to a new
assignment and the pressure 0 1
making a living, I dropped out of
the fraternity and did not return
until after my retirement. Wow!

1 missed the murttmnuon
dollar exptoeton that was
brought about by SSB and the
consequent sale of a million or
so transceivers and eupcremen
tary gear by you r eovertts
ers ... an era which also result
ed in a meny-tcro increase in the
cost of operating a station , ..
an era which also imposed a
severe hardship on any prosoec
uve newcomer to the hobby.
Then along came ca ... and
that was the straw that broke
the camel 's back.

So you want to know what is
needed to reactivate ham radio?
Well ... bite your lip and hold on
to your temper , , . wnat we don't
need is a rich man's elongated

asked for was a schematic or a
service manual lor a 051 fre
quency counter. Wayne, you
could just not believe the
response that we received from
the ham tratemity when my re
quest was published in your
magazine. The response wa s
the most impressive th ing that I
have ever witnessed in my 29
years of amateur radio. You may
talk about the power of the
press: 73 MagaZine has made a
believer out of me,

I want to thank you, and all of
the amateur radio fraternity who
came to my rescue to help me
out. In Closing, I want to let you
know that if , should ever need a
coverage on anything related in
our profession, I will most car
tainly rely on you and your out
standing publications.

Lawrence Neel, Jr. W8PKV
Cincinnati OH

outed ruler of the house. Child
abuse. No sir, not me, Jim.

Looking back at it that way,
it's obvious that Elmer isn't
dead. He's alive and well, caring
for humanity, like he always d id.
Only his areas o f act ivity and in·
terest have changed. Now he's
into SSTV, satelli te commumca
ttcne. cheap and easy micro
wave. People.

One th ing's for sure about old
Elmer. He doesn't sit in the sun
belt and bitch about how rotten
things have become. Elmer's a
doer.

And he's gol a mi ll ion-dollar
smile.

LETTERS

Having read Tom reonmtna's
leiter in the November, 1981,
issue, hoping for the return o f
Elmer, , have to admit that I
agree with Wayne's response.
And that ain't all that unusual.

Sure, ham radio has changed.
Hell, we all have. To expect the
return to the days o f 6l6s, home
brew transmitters, and so forth,
in this day of transmitters on a
Chip, is to expect better than the
Second Coming.

Those mora l changes that
Tom said happened in the 60s:
let's have them and some more. Nils R. Bull Young WB81JN

Maybe we gained a little New Carlisle OH I I
human ity by gell ing all our LIP BITING

deadendsand outoftheback of I I
the bus, HAM HELP HELPED You can thank or blame your

The problem is, some would October " Never Say Die" tor tnts
have us return. Separate but We asked for help in your leiter. That editorial started with
equal drinking fountains . Ham Help section of 73. Man, a caption wh ich stimulated this
Woman at home, barefoot and did we get help ! In tact. we are reader to give you one old.
pregnant. The man the undts- st ill gett ing it. Really, au we t imer'S view 01 the other side of
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MONEY GRUBBING?

I lind little of interest in 73. My
interests are mainly in the teen
meat or project end, and I lind
that much o f this sort o l lhing is
eit her not present or of no in
teresl . Probably the most Impcr
tant single project these days
would have to be low-vo ltage,
h igh-eurrent power supplies 01
up to 500 Walls. When was the
last t ime you ran a good artic le
on such as this? Some time ago
you used to run useful artic les
on com puter interfaces with
ham radio . Then you started
some com puter mags and, of
course. then funneled all these

are spendmg more time enjoy·
ing the oenetns 01 amateur ra·
ato. but I wonder how many
you'll f ind who are investing
their time as much as f am, and
also a few others 01 NfA C, in the
tuture 01 our hobby?

Now, on that art icle. I hope a
few readers look it up and ex
p lain i t to you. There is nothing
a t all wrong with i t. The battery
goes between the plus and
ground term inals.

The subscription department
is lar from perfect . _. but it is
one of the bes t in the country. It
is a commercial service and our
complaints are a tiny frac tion of
what we've had in the past. They
are a/so incredibly expensive.

Artic les are bought for the
purpose of publiShing. It can
take up to a year or more. if an
article Is not one of strong time
value, belore it is published. It'll
be along.

Many oia-ttme hams, ra ther
than cope with new narrower
band techniques, are pushing to
stop ham growth instead. Some
may stilt be around muttering
" spark torever" under their
brea th . J im, we will develop new
modes 0 1 communica tions and
we will grow. _. a lo t ... or we
will die.

May I respectfu lly a/so point
out that while it is possible
to f ind ham bands which are
packed, we also have a bunch 01
others where there is no crowd·
ing. Perhaps, if you could march
to a slightly different drummer,
you m ight enjoy in terference
Iree contacts . Much 01 10, 6, 2,
and upward are quite open. Even
15 is seldom filled up . . . i l ever.
So why go the lemming route
and ins ist on adding one more
bit of noise to the few jammed
up frequencies?- Wayne.

' I

a stat ion " is another tune I've
heard o l ten . . . but not t ram any
on e who was there belore. l ask
you to recall the cheap and
junky Hallicrafters Sky BUddy
receiver which sold lor $29.95 in
1938. Today, lor about the eouiv
alent inflation-adjusted price of
tha t old crummy receiver, you
can buy an aI/band receiver tha t
will run circles around that o ld
one. Hams have never had i t so
good as far as equipment prices
are concerned.

I did enjoy the " rich m an" b it,
too. J im, I started ou t wi th noth·
ing and worked hard to build up
my businass. When I s tarted 73,
at times I didn 't have enough
money to eat but I hung in there
and worked l00-hour weeks . . .
and more. My recent trip to
Africa cos t me little ... it was
paid for b y the people who came
to hear me ta ll< in Johannes·
burg. They paid to hear me be
cause I have tak en the time and
interes t to know my field and be
worth listening to when it comes
to computers _•. something I've
managed to learn in just th e last
five years. And Jim, talking with
foreign countries is one of the
basics of amateur radio, so I've
always found hams intensely in 
terested in what is really going
on in them _• _in particular, the
rare ones.

Okay, now I'm to the bit about
building sophisticated digital
electronics. Our recen t reader
poll gave us an 82% reader vo te
on our articles being about righ t,
7% said they were too simple,
and 11%, too complex. I don 't
thinl< we could run the ball any
c loser to the center o f the alley.

With computers and amateur
radio coming together on a com:
sion coume. I've lound that
most ama teurs want to know all
they can abou t them. I asked for
a show of ha nds at a recen t ham
club meeting and almost half of
those present said they already
had a compu ter. Actua lly, only
about 20-1. of the active hams
have a computer s ys tem so
far but tha t is increasing
rapidly.

Jim, With abou t 90% of our in '
co me coming from computers, it
would make just p la in sense if I
gave amateur radio n o more
tha n 10-/_ 0 1 my time. But I now
f ind myself as the chairm an 01
an FCC suocommntee to get
amateur radio into a growth
mode, which will tak e time /
could ill ettora If p lain making
money were all that Importan t.
You ma y tma many hams who

Jim Owens WSJOl=

issue as speci f ied in your ecver
t isement . .. then sent me two
copies o f a subsequent issue
rather than the one I expected 10
get ... Ihen kepi insisting tnat I
did not pay for my subscripti on
until I got my cancelled check
from the bank and gave them
the number and date and oata.

I started out 1981 by writ ing
an art icle lor 73 eouuec " The
Jim-Bug." II was promptly ac
cepted. A check followed a few
months later. But now is many
months later, and I have st ill not
received a proof for review. You
must agree th at is no wa y to
make friends and encourage
more articles . If they have
changed their m inds, why don' t
they say so and send the artic le
back 10 me?

Well, I have now given you
over three hours of my time in
co mposing and typ ing thi s Iet
ter, but I don' t want to end it on a
negative tone. So I' ll put tortn
some more ellort on the subject
of promol ing the growth 01 ham
rad io. reee this, we l irst have 10
rea lize that most of the active
hams, who regularly have to
light QRM for enjoyment o f their
hobby, do not favor additional
growth. Second, we have to find
ways to get prospective new
comers into the Iraternity with
out mortgaging their homes.
This means making available
simpli f ied and tower-cost equip
ment, home-buill , kits, or manu
factured. Third, we have to pro
vide air space and regu lations
where such equ ipment can be
used. Fort unately, the air space
has already been made avail·
able in Ihe new bands __ . bands
which many 01 us cro-nmers
don't want and can' t use. So
why not leave it up to the
league? Because it we do, we
are going to get more of the
same 50S.

leg9Q wrners on now to build
sophisticated and digitalized
electronic equipment using lots
of integrated circuit devices,
which lew of us comprehend.
Too bad the authors and pub
lishers don't have to stand up in
lront o f an audience for a Q&A
session . .. talk about red faces !

Don't go away now . . . Ihe
piece de resistance is coming
up. Of aU the things we surely
don't want , you r co nti nued
wr iting about your activities In
the computer field have to be
near the top of the list. Did you
ever stop to consider that such
wr itings tend to convince us
that your heart and personal I,,"
te-eets and ambitions are far
removed from our beloved ham
rad io Ileld?

Now then, if you have indulged
me this far, stick around for a
lew more minutes. I'm about to
say something nice. Once in
awhile, you publish an article
wh ich is down-to-earth and 01
genuine interest to a sizable
percentage of us hams. let me
cite the " Diode Docto r" artic le
wh ich appeared on page 131 In
your October issue. Too bad the
editors allowed the author to
make use 01 a s-vcrt battery
which had two pos itive ter
minals and no negative ter
m inal. Sure, we inferior hams
can l igure out the error, but we
can also l igure on sim ilar errors
being in projects that take long·
er than " about 15 minutes" to
build.

By the way, if you are gelling
the idea (hat I am an unfriendly
correspondent, please reler 10
your July, 1981, issue, " Fun ,"
page 140, second column, last
paragraph. I am one of your
staunchest boosters. Nevertne
less, I believe you have drifted
away from your own poence
l ion. 01 course, I can only jUdge
by my own experience, but I
can' t believe your people could
poss ibly single me ou t l or
careless treatment . Like the way
your Subscript ion Departmen t
loused up my subsc ript ion ...
missed sending me the f irst
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into the computer publications.
But, now, 10 and behold, you are
a big honcho in the Inst ant sott
wa re market place and appear
reluctant to put anything in 80
Micro tha t you might be able to
f log th rough Instant Software.
Very subtle!

All that aside as a fairly
t yp ical money·grubbing ploy,
Irankly, yo ur attitude to ham
radio scares the pants off me.
You come out in favour of peo
ple being able to buy copies of
t he exam ina ti on s, you are
against nets, yo u deplore th e
fact that anyone wants to re
move the certifiably insane from
the air, you want to increase the
ham population 0 1the States by
some 200 ,000.

Take a took at the tw o Cal/·
book s side by side. There are
already more hams in the States
than all the rest o f the world put
together. Your examinat ions are
a joke in many parts of the
wend There are probably more
lids in the W4I5 d istrict than the
wtsote o f the rest of the wor ld. It
Is a lmost impossi ble to do any
thing organ ized on the air with
out having someone deliberate
ly interfere. I suppose you would
consider th is an infringement of
civil right s to restrict these ac
tivities! Now you wa nt to get the
rest of the "Criminal Band" fra
ternity on the air. Nice for circu
lation. Must make you drool!

I clawed my way up to number
two on the AAAl Pub lic Service
Honor Aoll until I quit in disgust
wh en it finally dawned on me
that the AAAl did not in fact
represent the interests 0 1 the
amateur but rather the interests
o f the execut ives and stall at
Newington.

While I sometimes thought
your articles on the AAAl were a
bit overs t ated , in general I
agreed. Now I am beginning to
lind some frightening similari
ties. Would success and fame
go to Green's head?

A. E. M. Spence VE7DKY
Vernon BC

Canada

AEM ... phooey . .. and I'll tell
you why. There you are carping
at som eone wh o is getting
things done and moving the
world ahead a bi t, with your con
tribution one of having "clawed "
your way up to number two on
the ARRL Public Service Honor
Roll. Well, whoo de aoo. Look ie
here, I resen t your insinuation
that I'm money·grubbing. Oh, I'd
like to be, but I keep th inking of

more projects and whoosh,
away goes the grubbed mo ney.

I did enjoy the bit about tn.
stant Software ge tting the good
80 programs. If you could hear
the beefing I have laid on every 
one around here, just trying 10
get the Ins tant Software people
to even look at a copy 01 the
magazines to see i f any 01 the
programs we have published
might be worthwhile to distrib ·
ute, you 'd know what I mean.
I've tried to get lSI to let the
magaZines take a took at their
losers lor possible publication . t
th ink we are making headway
there, but only recently. No,
you're fu ll of it 8S far as that one
is concerned.

Please let me know where you
got the idea I'm agains t nets.
Having called in to 'em for years,
that's a new Charge. Matter of
lact, one 01 the services we're
planning lor the W2NSOIJ bulle
tin board is a net listing. And the
Bash Cheatos? Well, by refus
ing to run ads for the Bash
" gUides ," we 're passing up
perhaps S15,CXXJ a year in adver
tising, so what do you want 'rom
me? I do th ink that his "s tudy
guides " and the ARRL Q&A
Manuals have prov ided the
cheats the easy way to get a li
cense fo r as long as I can re
member. My license s tudy man·
uals are not that kind ... the y
teach the theory. You 're a ll wet
again.

The Call book? How can you
be so all base on everything ?
They don 't lis t about 90 '/, or
more 01 the Japanese hams . . .
or about 90% 01 the Rus
sians . . . and a lot o f other for
eign hams. II they did, no one
wou ld bUy the book . . . i t would
look like the Ma nhattan yellow
pages . . . and cos t a tortune.

And you 're after the CBers
too. For your inlormation, sir,
about 90 % of the US hams li
censed in the last ten years
started out on CB. Bad opera t·
ing is not really new . . . lust ask
any ota-tim er. Spence, I was
there 50 years ago, so I know
what it was like then. I've been
ac tive ever since. If you want to
know about delibera te in terter
ence, just rea d the editorials in
the Hl20 and 1930 issues 01
OST. No thing has changed ...
it 's jus t that you have no
perspective and you, lor some
odd reason, think things were
beller_ They weren'r. The nellt
thing you 'll be beefing about i s
that~ple don 't build anymore

Well they do . . . and more tha n
they did 50 years ago.

Wi ll success go to my head?
Probably. I do admit to enloying
i t, mostly because as a recoq
nized success t am abte to get
much more don e. My ideas no w
are able to reach people and, in
view of my success, be taken
seriously. Would you want to
read a book on ho w to make a
million aoners written by some
one on welfare?

Power supplies? Lordy, we 've
published so many power sup.
p ly articles in 73 that ano ther
publisher has tak en them and
published a book on the subject.

My interest is not to increase
the ham popula tion of the Unit·
edSta tes by 2OO,CXXJ . . . in which
you are consistent in your inac
curacies . . . it is to lift i t to
2,OOO,CXXJ. Why be chintzy?
Wa yne.

I COMBATTING RADAR I
I have recently learned that

the State of Wisconsin is in the
act of passing a new law outlaw'
Ing radar detectors. It w ill be a
$200 fine jf you are ca ught using
a radar detector .

Does anyone out there know
II the various radar detecto r
companies are willing to go in to
try to overturn th is law in state
court, or at least help someone
who wa nts to? I think it is a
c rime il l hey are about to outlaw
receivin g any type of radio
transmission, inc lud ing radar. If
anyone knows how to combat
these ki nds of laws, or how to go
about overt urning them, or if
they have gone through this
kind of thing already, please
wr ite Ken Slate W9ITW, 427
H amburg St re et , A ipo n WI
54971 .

Kenneth H_Slate, W91TW
Ripon WI

, HAM VERSUS CABLE TV I
I noticed a leiter in your Sep

tember issue regarding CATV
a-me ter interference. I wa s a
CATV technic ian in charge of
quality control at a large north
eastern system fo r over six
years and would like to take this
oppo rtu ni ty to d iscuss th is
problem.

FCC rules pertaining to radra
l ion f rom CATV currently stat e
thai between 54 and 216 MHz,
rad iat ion shall be not more than
20 JolVim at a distance of three
meters. Above and below that
f requency range, the level is 15
JolVlm at 30 meters. They further
st ate that should interference to
another cutv-ncensec service
occur, radiation must be re
duced to the point where no In
terference occurs regard less o f
levels involved .

Under the present techno logy
and methodology employed by
conscientious CATV systems, it
is all but impossible 10 locale
radiat ion below about 14 JolVlm
at three mete rs. The problem is
th at the typical 144·MHz rig has
a sensitivity of less than 1 JolV for
1Q-dB quieting; near-neic recte
t ion Is mor e an inverse linear
function than inverse square, so
interference is bound to occur in
a metropolitan area.

From my experiences, the
ma in trouble spot appears to be
145.25 MHz which is both CATV
ch annel E and a repeater fre
quency. The following are possi
ble solutions, in no part icutar
o rder of feasibility.

1) Do not assign this t requen
cy to a repeater.

2) The cable TV company can
o ffset channel E by plus or
minus 10 kHz. These are stan
dard o llsets. Probably a grea ter
offset would help.

3) The cable company could
use a harmonicahy-related ca r
ner headend.

4) The repeater frequency
could be ottset. Probably 10 to
25 kHz shou ld suffice .

5) Hams in areas not present-
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JERRY AND DXCC

1) Fu ll Member-Receives the
OXpeditions Internat ional news
tet te r and also makes a sign ifi
cant cont ri bullon to the eXpedi
t ion Fund. (US S38 tee}

2) Limited Member-Re·
cetvee the newsletter but does
not make any contribution to the
OXpedit ion Fund. (US $28 fee.)

3) Friend-Our Friends are
not members of OXped itions In
ternational but are individuals
who desire to make some con
tribut ion to the OXped it ion
Fund. The size of the contrtbu
tion varies from Friend t o
Friend, but the entire amount is
deposited into the fund.

OXpeditions International
hopes that it can make a marked
contribution to the amateur rat
dio f raterni ty and to OXing. With
your help and part ic ipat ion, th is
goal will be met.

DXpedltlons International

receive assistance from the OX
pedtt ton Fund, but those held
ing memberships in the orcanr
zattcn, either full or limited,
shall receive priority ccneroere
tion when applying for assis
tance for their nxoecrnons.

In o rder to keep the member
Ship of OXped it ions tntema
t ional info rmed, a newsletter Is
printed on a weekly basis. This
newsletter is mailed to all mem
bers and is devoted to the news
and operat ions of OXped itions
and other OX as may be " On The
Bands." Membership catego
ries are:

This is the rea l K2RA, and un
fortunately for me my K2RA call
has been bootlegged on the air
by some culpri t named Jerry
since 1978, most ly in contests
and on the 20- and te-meter saa
bands. H is location is unknown.

This guy Jerry is using up a ll
of my envelope credits at the
Nort h Jersey OX Association
aSL Bureau, and that's how I
found out about him. I have
enough OX ca rds confi rming his
contacts made with my K2AA
call for me to get OXCC! I have
noti fi ed the ARRL and the FCC.
Jerry can pick up most of his
cards with my cattsign at this
address {except for the ones I
sent to the FCC). I will be glad to
meet him.

IL-__I

D. M. Rager, Jr. K2RA
Buffalo NY

73Msgszine • January,l982 lSi

-----

strict cri terIa. The complete list
of criteria will be forwarded to
those wh o request our assis
tance, but for example, they in
clude the fo llowing:

1) The OXpedition must have
in hand the licenses or permits
required for operation from the
proposed OXpedit lon location.

2) e Xpedit ion members must
have the appropriate passports,
visas, and o ther documents re
qu ired for entrance into the
country or locality from which
they witl operate.

3) OXpedit lon o rga nizers
mu st furnish a f inanc ial state
ment of OXpedition funds on
hand and a complete cost analy
sis for the OXpedition.

When the OX Review Commit
tee rejects an application for
failure to meet requ irements,
the applicant may reapply at
such t ime the criteria can be
met. The amount of assistance
will be determined by the assets
o f The OXpedition Fund, the
needs o f the OXped ition orga
nizers, and the rareness o f the
country of proposed operation.

The organizers of OXpedi
none Intern at ional and their
fami l ies are not elig ib le to

....IlZ r;.•- ......-""-

Serious Dealers l isting Available.

1275 N. Grove 51.
Anaheim, Cal. 92806

(7\4) 630-454\
NOTE: Price, Specifications subject to change IO> ithout nonce and
obligation.

Exclusive cross over frequency range
J Transmiller/ 3 Antenna Connectors.
O ne SW R/ PolO>er for the serious a mateur who operates all band" Hf"
to 450 .\tHl

DOLLAR SAVER/SPACE SAVER
WELZ SP-300 SWR & POWER METER

1.8 10 500 MHZlI W 10 I KW

deposit untn a significant con
tr ibut ion ca n be forwarded to a
deserving OXpedit ion. At the
present time, the OXpedition
Fund Is small, and outside memo
bership and participation is
paramount to it s success. The
OXpedit ion Fu nd's assets are
on deposit at the Fulton Federal
Savings and Loan in Waycross,
Georgia. Interest paid on this
deposit is returned to the fund.
As the lund grows, more assis
tance will be rendered to OX·
pedit ions wh ich otherwise may
not " Make The Trip."

Ind ividuals o r c lubs may re
quest assistance for their OX
ped iUon by writ ing to OX Review
Committee, uxpecruone Inter
national, 999 Wildwood Road,
Waycross GA 31501 . Th is re
quest should include the plans
and details o f the proposed OX
ped ition. A business-size SASE
would a lso be appreciated. (As
you can see, we desire to keep
co s t s dow n, thus prcvrc 
ing m ore assistance to a
eXpedit ion.)

Before the OX Review Com
mittee can make a final commit
ment for funds, the nxcecrnon
organ izers must meet some

TAKE US ALONG

OXPEDITION HELP

Wouldn 't it be great if a ll cable
operators shared WB2CMB's
open-minded, conscientious at·
titude? unfortunately, many
CA TV companies are reluc tant
to upset the apple cart, much
less spend any money that
would result in a reduction of
short·term profits.

The idea of a legitimate ama
teur repea ter shifting its fre
quency to accommodate CA TV
does not appeal to me. It is j us t
another form of spectrum rob
bery. Offsetting the cable cnen
nef and inSisting on a wel/·
shielded system should go a
long way towards reducing the
problem.

A firm but tactful approach
seems to be in order. If the cable
operator refuses to coopera te,
perhaps some high·power trans·
missions on or about 145.25
MHz will prompt act/on. -Tim
Daniel NBRK.

Iy cabled should keep Informed
about any CATV activi ty in their
vrcrntty. Offsetting or using a
harmonically-re lated ca r ri e r
headend are decisions to be
made preferably before activa
tion of a system.

There are many hams in the
technical side of CATV who can
help and management types are
usually pretty cpen.mtncec .
With the proper altitude, maybe
both sides can solve the prob
lem once and for en.

Robert Wenderef WB2MCB
Herzllyy e, Isr..1

I want to tell you how much I
enjoyed Wayne's description 01
the St . Luc ia tr ip and the fine ar
uere by Jeff OeTray, "Con
test ing f rom VP5," with more
Turks and Caicos adventure.
Thanks for taking us along via
the artic le and " Never Say Die."
Let's have more satelli te and
MDS articles.

Wilbur Golson WSCD
Baton Rouge LA

OXpedilion s International
was formed by a small group of
uxere who desire to help OX·
ped itions to the more rare excc
countries. In order to meet th is
goal, the bxpecmon Fund was
established and sha ll remain on

1'--__1
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Interested In DX?
Wheaton Convru'Iity Radio Amatells

rlAMFEST
Dick Bash says you need THE COMPLETE IDIOrS GUIDE TO
OX (by Stu Gregg, NF 4Z) if:

••

......__ ..--,..." ..-... _ .... _ ..,.. _ .._Ill.,.'."
'" e-...o _ ..I . ... _HE IlV__

• •
~

The Idiot's Guide pulls no punches and doesn' t 'snow' you
with nonessentials, bu t It does unlock some Dxers' secrets:
l o r example: How 10 OSL. What 10 say, Where 10 pl ace your
antenna, How much power 10 use, Whose awards can you gel,
Why and When to use sse or CW, and much more . . . things
thai you need to know, and information that Honor Roll memo
bers had to learn the hard way.
Dozens 01 oxers have been interviewed and thei r suggest ions
have been included here. Take a t ip /rom the " Big Guns" and
use their sec rets and tricks.

THE COMPLETE IDIOrS GUIDE TO OX is ava ilable at dealers
nationwide lor only $12.95, but if you can't stand to wai t , rush

Dick $15.45 (which will cover First Class postage). If you live in
Cali fornia, please include 84c for Sales Tax . Telephone orders
accepted 10 AM-6 PM California time.

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

San Leandro, California 94577 ..- <>6

(415)352·5420

· ... you think IRC meln. Intemillonil Red Cross
.. , you'~ .till waning on your DXCC
... you think WAC melns I lemile I nny person
... you'~ not I BIG GUN (yet)

,you think the 'BUREAU' I. where you put your
socks

,
I

•
I

fiRST P.III

NEW TRANSCIIVU

........._..

7, 1982Stnlay, February

---,----- .. co..-
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UPANDfD

Midwinter Swap 'n Shop

High Performanee- All Mode
GENERAL COVERAGE RECEIVER'

Yaesu FRG- 7700

• -==-.... :-:. ..~~ • -• • • .--
.=.. - • ••

':'I ,~... •'U '/II • • • • •' ''.-. •••

• -- •
::c . . 0

"
• ~- .=.. •.- ~.-

~- - - -. •- ' r • • ,-• - • • t• ,.-

List Price
$549 .00

$459 00

(F ree Sh ipm ent UPS
U.S.A . Continenta l 4 8 Slates)

~ • 150 Khz. to 29.999 Mhz. • Digita l Oock{Timer

'- • sse,CWoAM and FM • NB, AGe and RF attenuat or

• Digital Frequency Displ ay • Wide Med. & Narrow AM Selectivityv ·

.. Optional 12 Memory Frequ ency
Storage & Recall , MU·7700 - $ 129.00
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HAM HELP

FOB OTTO N.C" 30 OAY MONEY BACK GUARANTEE
WE ACCEPT MIC, VISA O R CHECK, PHONE Bill SlEP (704 ) 524·7 519.

r-;::=-"R MILITARY SIGNAL GENERATORS
11 RECONDITIONED AND LAB CALIBRATED

....361

Slep Electronics Compon"
P. o.BOX 100, HWY 441, DEPT. 73
orro, NORTH CAROLINA 28763

1$510/U, RANGE 10 MHZ TKAU ~2O MHZ AMlew OR PULSE MODULATION. CALI-
BRATED ATIENUATOA MILITA RY EQUIVALENT TO HP608D , " U15.00
TS·olO3iIIRM~l . RANGE 1.6 GHI THRU. GKZ AM,'PU LSE, CAUBA'"TE D ATIENUATOA.
MILITARY EQUIVALENT TO HPli 16A.. ,_,...._,,_S:WHIO

T$·$2IIU AIoII-52. RANGE 3 6 TO 1 GHI, AMIPULs e CALI BRATED ATIH lUATOR,
MILITARY EOUIVAl ENTTDHP518A _. _. ._ $345,00
HP _A. RAN GE50 KHZ THAU (50 MHZ AMICW, CAlIBR...TED ATIENUATOR....(50,00
HP 812A, RANG E 450 MHZ THIlU 1230 MHZ AM/PULSE MODULATION, CALI BRATE D
ATI ENUATOR ,. ,.,,_, " " , 0 15.00
HP 814, A.... NGE 900 THRU 2HlO MHZ, AM/PULSE MODULATION , CALIBRATED "'T-
TE NUAfOR . -"" -,-,, , ,, ,,. ,,, ""_ :M5.OO
UAM,25, RANGE 10 KHZ THRU 50 MHZ AM/CW, MOOULATION . 00HZ ANO 1 KHZ, RF
OUTPUTo-2V, PRECISION 50 0HM STOP ATIENUA TOR... . 285.00
URM·2lI RANGE 4 MI11 THRU .ro5 MHZ AMICW MODULA TION , CAll lilRATED AT·
TENUATOR ,." .,., " 285.00
TS..~lIURR, RANGE 2 MHZ TI1RU 50 MI1Z CALIB RATED ATIENUATOR, AM/CW
MODULATION. MILITAR Y VERSIO N OF MEASUREMENTS MODEL 80," 125.00
TS·"ll1UR M·'~, RA NGE «c MHZ THRU 1000 MHZ, AMlew OR PULSE MODULA TIO N.
CALI BRATED ATIENUATOR. , ...... . ,..,.. 225.00
TS·'1~IURM·~, RANGE 900 THRU 21()Q MH Z CW OR PULSE MODULA TION ,
CALI BRATED ADENUATOR . . . ... 225.00
SQ·UIU, AIRCRA FT Ifcwua RA NG E 108 TI1RU 135 9 MH Z AND 329.9 TO JJ~ M111 ,
OUTPUT SIGNALS INCLUDE VOR. LOG AND G LiDESLOPE AND l 000cPS. SA ME AS
COlliNS 419T·2. OPERATES FROM 28lfDC AT 3'1. AMPS BENCH POW ER SUPPlYOR
AIRCRAFT BATTERIES. IDEAL FOR AIRCRA FT RADIO REPAIR , 295.00
SG·1A/ARN AIRCRAFT RADIOSIG GEN WI TH PP,J.W/ARN 115VI6OHZ POWER SUPPLY
RANGE sa THRIl 1010 MHZ AND 110.1 TO 11'.9 MHZ IN 10 KHZ STEPS CALI BRATED
OUTPUT «ooccc HZ, MODULAT ION IN T OR Ext, Mil ITAR Y EQUIVALE NT TO BOON

TON 211,0" ""' " " ." ..." " ......" " ." " .. " ."" '" " ."" ""."" " " " . '"'' " ... " .. '" '" " ." ...... 3015.00
MOTO ROLA T·l03ol, F'" SIG GEN. RANGE 25·!>01 "'HZ, 130-11S "' I1Z, -00-.70 MHZ AND
890·960 "'''11, VARIABLE OUTPUT FROM 0.1 MV TO 100,000 MV, I1AS OUTPUT 1KC
DEVIATION METER " ... . 15,00

Electroni c
Di stributo rs

I am looking for Information
and plans for a touchtone™ de
coder. Can you help? Thanks.

W.R. Hudson
PO Box 400814

Dallas TX 75240

I would like to pu rchase
manuals or schema tics or
copies of them for the fo llow ing
equipment:

1) Alfred -Microwave oscn
rater , model 621·B . 2) Boon
ton-(Hewlett·Packa rd) UH F
c-meter. model 280A. 3) Orm
ron-Digital multimeter, model
7630. 4) F XR- Po w er meter,
model B·831A. 5) PRO-Receiv
er, model 9 15. 6) Polarad-Field
in tensit y meter, model FIM. 7)
Polarad -Microwave receiver,
model " A" and/or AB·1. 8) Servo
Corp. of America-Pulse-sweep
generator, model S·SSO-CS.

Any assistance w ill be greatly
appreciated.

G. Hunt
2529 NW 38 Ct.
Miami FL 33142

I n order to r e p a i r my
Hallicralters receiver, model SX
122, I must find a schematic
diagram and my problem is that
I can't even find Hatticrarters in
the States let alone the
schematic.

A tag on the receiver shows it
was made in Chicago but the
Embassy here has no Chicago
address. What to do? Has it
gone out of business?

Any help will be greatly ap
preciated indeed.

Hal R. Cou ens
Managing Director

P.V.S. Enterprises Co., ltd.
Chongkolnee Bldg., 3rd Floor

56 Suriwong Rd.
Bangkok 5 Thelland

Need manuals for Ballantine
Labs model 300E or 300H; also
TS·323/AU frequency meter by
Hoffm an nacre.

Bill O'Meara WB3LPB
807 E. Semina'Y Ave.

Towson MD 21204

NEW PRODUCTS FROM HAL-TRONIX

HAL-TRONIX
P OBOX 1101

SOUTHGATE. MICH . 48195
PHON E (313) 285-1782

4)1( 4 sixteen-character encoder utilizing
the JCM 7Z06 Intersil ch ip. Kit comes corn
plete with LED and audio-coupled outputs
(speaker included), Wi th aluminum anodtzed
case $39.95

H"l ECD-16:

TOUCHTONE DECODER KITS

H"l 567-12: single line in . 12 lines. o ut. complete with
2-sided plated-through G-IO board "nd "II
components. Uses seven 56 T s and three
7402 "s , ,••. . . , ,. . . . . .. $39.95

H"l567·16: single line in. 16 Ilnes out. complete wi th
2-sided plated-through G-l0 board eno "II
components: tnctuces ZZ-pln edge connector .
u ses eight 56Ts and fo ur 740Z ·s. (See co n
struct ion ar tic le in April 198 1 Radio t. Elec-
tron ics for complete wrireup .} 569.95

TOUCHTONf ENCODER KITS
""l ECD·ll: 3 )1( 4 twelve-character encoder utilizing the

JCM 7206 Int ersil ch ip. Kit comes complete
with both LED and euctlo-coupted outputs
(speaker included) . With aluminum anodized
ca5e 519.9.5

U04 MHz DOWNCONVERTERS
Frequency Range ZOOO- ZSOO M Hz
Z304 M odel I: Basic three-stage. less case
and connectors , ,, $49.95
Z304 Model Z: Three-stage. includes preamp. with die-cast
case and connect o rs , , $59.95
Z304 Model 3: With high-gain preamp. die-cast case and
connectors ,..$69.95
The above models complete with high·quality drilled PC boards.
all e lectronic components. eu:., with r s-pege manual.
Note: Any of the above. factory wired . $50 additional
POWER SUPPLIES FOR THE DOWNCONVERTERS:

Power supply kit # I . le ss case and connectors $19.95
Power supply kit # Z, includes case t. connectors..,, 514 .95
Power supply-already built, complete 534.95

PARTSFOR THE NTSC RF MODULATOR FORCHANNELS 3. 4 . or S.
This Is not a complete kit. The hard-to-get parts include
the LM·1889. the .08 mtcronemy tank coil . the 7·1 4 micro

henry adjustable coil . the I a rnlcrohenry RF co il. with sene 
mane (no PC board) as used in Bob Cooper 's satellite TV
rece iver. Real buy at , 55.95

SHI""'NQ IHI'OIll..,I,1'IOH
ORDERS OVER S20 00 Wi l l BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQUESTED (" >,i ORD£ RS LESS Tt1AN . ..
$20.00 PLEASE INCLUOE ADDtTlONAl $1 50 FOR t1ANDLlNG AN O MAILING • (...Q /
CHARGES SEND SASE FOR FREE FLYER c c.P- /' t.

"""-" .
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MAGAZINE
80 Pine Street

Peterborough NH 03458

6
MAKE

MONEY . . .
$ELL

MAGAZINE

For information on selling 73
Magazine call 800·258·5473 and
speak with Ginnie Boudrieau, our
Bulk Sales Manager. Or write to
her at:

Our dealers are telling us that '73"
outsells them all . . . so call today
and join the dealers who make
money with 73 Magazine.

Selling 73 Magazine, the ham radio
magazine that offers quality and
quantity, brings the ham into your
store. Once through the door you
can sell him anything.

The TrM~ Com mode l 40 1 sub ~ud ille rone encoder i~ d e~i gned to
be e~~lly InSI" lled in the ICOM 1e·2A AT, Simple I n s r ~ II~ ( i on requ ir

ing only three connections Me ~ II t hM is needed to o perMe your
IC2 A.·A t on ~ lOne " ccess repe~le,-

102 DTMJ Repe.ter Controller
The 102 DTM f Control ler is" modul ~r system designed 10 provide
on·off ' emore-control funct ions using the st"n d~rd 12 or 16 digit

Touch tone sign"ling 1hroug h wire line 0' r~dio links, Using modulM
design up to 16 on-off or moment"ry control functions c"n be pro
vided

fEATURES
Comp"tible with rl. CG "nd mOst other lOne contro l
Low current

Sm,,11 sil l' 10" x .6" x .3" ll.,'}.O{"
Low tone distort ion of less th"n 1q", THD ~

Tone st"bility :I: 2h l from - l OC to + 70 C.
C"n e"sily be in~t" l led in mOSt other r"dios

Comes w ired "nd tested I t,l!III!I
Two ye'" w"""my I ,~
features :.," "

' " .

Trans Com Inc.
703· 13 Annoreno Dr. Addison . III ., 60 10 I
(3 12) 543-9055

-HOME BREWERS:
Ask for our basic

OPTIONS: tour-module package

'PORTABLE OR MOBILE PROVISION• •• $30
'MONITOR with BNC OUTPUT $30
·TWO·FREQUENCY EXCITER. •••• .•• .• $30

Call or .... rit e for our complet" lisl o! speci fic ations, stenon set-up diagrams, and
optional accessories which include antennas, modulators, detectors, tesl
generators. cameras, etc. WE ARE A FULL·lINE SUPPLIER OF ALL YOUR ATV
NEEOS.

TERMS, VISA or MASTER CARD Dy IlIlephone or mail. or check or money crce r by
mail, All prices are oelivered in USA, Allow l hrllll weeks after o,dllr fo ' delivery.

SUB·AUDIBLE TONE
FOR THE ICOM IC2A/AT

FAST£:
[8JJ ESCAN [$399J

Have you tried it yet?

TC-1

"10 Walts Output
•Standard Frequencies Available
"Broadcast Standard Subcarrler
"High-resolution Video
"Regulated AC Supply Built In
"Tuneable Downconverter & Preamp

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

P.C. ELECTRONICS 2522 Paxson Lane,
Tom W60RG Maryann WB6YSS Arcadia, California 91006
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r----------,
I copy RTTY, ASCII.
• and Morse •
: from the palm :
• of your hand. •
• •• •
I 1 •1-·
I •
I •
• •• •• •• •I Have you waited t o get int o I
I code read ing un t il you f ound •

out w hat t his latest f ad was
I about? You can stop waiting, I
•

because it's no longer a fad . I
Amateurs everywhere

I are toss ing t he gigantic I
I

clanking monsters o f vester- •
year that once performed

I the job of readi ng I
radtoteletvpe. They are trac-I ing them in for state-of-the- I

I art COde-read ing devices I
that are incredibly sma ll ,

I noiseless if desired and in- I
•

f initely more versatile than I
their antique predecessors.

I Kantronlcs, the leader in I
code-readi ng development, •

I has just introduced t he lat est
I and most-advanced break- I

through in t he copying Of
I Morse COde, rac toteretvoe I
I and ASCII computer lanqu- I

age.
I Th e Kantronlcs MinI- I

Reader reads all t hree types •I of code, d isplays code speed,
I keeps a 24-hour clock. acts as I
•

a racroreretvoe demodulator •
and reads all of it s decoded

I information out on a travel- I
•

ing d isplay of 10 easy-to-read •
characters. It is so compact

•
t hat It fits in a hand -held , •
catcutator-size enclosure.

I At $289.95 , t he Minl-Read- I
I

er outperforms anything •
within another 5400 of its

I price range. I
•

Call or visIt your Autnorlz- •
ed Kantronfcs Dealer now t o

•
find out what t he latest in I
technology has done t o

I code-reading. I
I •

: .~ Kantronics :
(9131 842-7745

I 1202 E. 23rO Street I
• Lawrence, Kansas 6601U1 I
L .I
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CES
COMMUNICATIONS ELECTRONICS

SPECIALTIES, Inc.

PO . Box 507
Winter Park , Florida 32790
Telephone : (305) 645-0474

As du~rlbed In 73 Magu lne, 6/81.

COHERENCE IN
COMMUNICATIONS TECHNOLOGY

INTRODUCING THE

Now, for the first time! Every amateur
operator can enjoy the unparaJlelled freedom
ofaprivate phone patch in an economicat
package.

The dramatic new CES 500SA AutopatCh is all
the equipment you need to patch an FM base
station 10 your home or other telephone line ,
witllout expensive repeaters. cavities, or other
equipment. Connections with any standard
FM base station are rapid and simple .

Bypass the congestion and expense of shared
repeaters - break through to greater privacy
and conveniencewith the new CES 500SA
Autopatch,

CES 500SA
SIMPLEX

AUTOPATCH
The First Affordable
Private Phone PatchCOMMENTS ON THE AS-1 :

Enjoy hands-free automatic band
scan with your FT-207R. The Model
AS-1 provides true scan resume
when the carrier drops off. TheAS·1
fits in the bottom of the rig with
plenty of room left lor tone squelch
boards. Hundreds of satisfied
users say: "The AS·1 is a real win
ner! Exactly the missing feature
needed. I use the auto-scan mode
most of the time and get added en
joyment from my rig."

'No more dead batteries due 10
memory backup
'30% less power drain when
squelched
'Simple 10 install; step-by-step
inst ructions and parts included
"4 rnA memory backup reduced
10500 lAo
°45 rnA receiver drain reduced
to 30 rnA .
'Improved audio fideli ty and
loudness.

YAESU FT-207R OWNERS
AUTO SCAN MODULE AND BATT ERY

SAVER KIT

COMMENTS ON THE BS·1 :
" I was just about to give my FT·

207R away, when I decided to give it
one last chance, and I ordered the
B5-1 battery saver kit . Well, it made
all the difference in the world. I
can't believe it is the same rig. I
used to carry around an extra bat
tery pack all day, but now my batter
ies last about twice as long. I no
longer have to worry about dead
batteries. I used to worry about
turning the memory off to conserve
power, but with the B5·1 it doesn't
matter any more. The audio has im
proved, and I really like my rig
again."

WRITE FOR CLUB DISCOUNTS

15 minutes to in 
stall: scan restarts
when carri er drops
011 : busy swi tc h
controls automatic
scan on-oil; in
cludes module and
Instructions.

Model AS·1 . $25.00

t:'!i FT·2Q7R BATTERY SAVER KIT
~ MODEL B5·1 $14.95

ENGINEERING CONSULliNG
P. O. BOX 94355 ..... 400

RICHMOND, B. C. V6Y2A8, CANADA

... s"" List 01 Ad.ert isers on page 13tl



•

2·3·4
ELEMENTS
OR MORE

. Telephone : (2031 526-5324

SUPER QUAD
KITS

KIRK ELECTRONICS DIVISION
VIKI NG INST1l. UM[N"fS.INC,

73 F.ry Rd., Chesle,. CT 064'2

Speeial InslO1elion Manual o n
Ki...·s ..SUIMf Ou~" $2.75

WRITE FOR FULL INFORMATION . PRICES 00 NOT INCLUDE POSTAGE.

PRICIES ARE SUBJIECT TO CHAN GE .

HIGH STRENGTH
FIBERGLASS

AVAILABLE IN A COMPLETE
RANGE OF KITS

• 2 3 4 ELEMENT TRI B"'ND
10 15 20 METER "'M"'TEUR NET FROM $256.68

• 2 3 4 ELEMENT DU"'L ....ND
1015 OR 10. METER "'M"'TEUR NET FROM $150.42

.2 ELEMENT 40 METER "'M"'TEUR NET $523.50

• VHF 4 ELEMENT 2 OR 8 METER
"'M"'TEUR NET FROM $96.75

ICOM

AEA
YAESU

ETO

Telre...
Drake

[U]illwu~wrn
Electronics Supply

.... 4~

1508 McKinney
Houston, Texas 77010

he~
1001{ here
call toll free:nights

(800) 231 -3057
6-10 PM CDST. M.W.F.

days: 713-658-0268
HYGA IN TH1DX list $499

Your Cost $ 399.00
IC720A/AC $1298
Ie 730 . . . .. 729
Ie 2AT 249
Ie 22U 269
Ie 25A 309

Santee HT 1200 299
$T7 440 FM 299
Alpha 78 2595

76A 1495
76PA 1795

T8 5EM 425
TRl/DR7 1349
R7/DR7 1299
Morse CKl 115.00
FT707 699
FRG770Q 449
FTl 0 1Z0
Mark 3 l im ited . . . . 749

Order KWM 380 Now 53095.00
Free Filter Included

Rockw ell A cce ssories in Stock
Hal CT 2100 69900
Robot 400A 67500
Janel OSA5 41 .95
Bash Books 9 95
Amphenol Silver Plate PL-259 .. , . 1,00
Ant ique/Rare Tubes CaU

GE 572 B 40 00
Timex 24 hour wancrock 2495
Robot BOOA , 749
Cubic 103 119 5
Portable VJ Amplifier
2 wails In 33 watts out 89 95
Curtis KS LiI' Bugger 3995
Belden 9405 Heavy Dul y
Rotor Cable 2# 16. 611' 18 45C/ ft
Beldell 82 14 RG·8 Foam 36Ctf!
Beldell 9258 RG·BX M IIlI·coax 19C/ ft
A lliallce HD73 Rotor 109 95
Kellwood Service Malluals 1200

(Illeludlng Shipping)
Call fo r TS830S. TS130 5 .
TS -5305 plus accessories

MASTERCARD VISA
All pf'OI!'5 tot> HouSlon e-eepl whe,e ,....,.;at .., P<~

....bfttCl iO CNlnwe _ Ihout ""'ICe.ell ' le ms 1l".,.n1_
Some lIeml S"bJ"CI p..or sale Te-as 'ItSrdenlS .<1<1 6'
lao Ple n e _ s" lhc,e nt POSI~". bII"~ c:otlK\
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(800) 621-5802
HOU RS: 9:30-5:30 Mon.• 'rcee.. Wed. & Fri •

9:30-9:00 Thyr.da,
9:00-3:00 $.Ilurda,

CALL
TOLL
FREE
For the best deal on

- AEA- All ianee- Am eeo-ASP- BeIden
- Bencher-Bird- CDE-CES- Collins
- Communicalions Special ists- Cub ic
- Cushcrafl- Dalwa-DenTron. Dra ke
- HAl-Hustler- Hy Gain- leom-IRl
• KlM- Kantronies- Kenwood
- l u sen- Macrotronics- MFJ
- Mini-Products-Mirage- NPC- Nye
-Panasonlc-Palomar Engineers
- Regency- Robot- Shure- Sony
- Standard- Tempo- Ten-tee
- Trarucame'taesu

WINTER'S
WINNERS

YAESU FT-20BR new 2·meter
Hand-Held.regular price
$359.95 SALE $3191

ICOM IC-290A 2·M all modes.
reg. $549_0nIY $4B9.95

ICOM IC·730 HF Xcvr. regular
$B29 Special at $729

KENWOOO TR·7730. TS-B30S
In stock Call for price

KENWOOO's new TR-2500
Now available CALL

YAESU FT-207R Hand-Held
Close out _Only $249.95

COLLINS KWM-3BO HF Xcvr
Just afew left at only $2595

Quantit ies limited... all prices subject 10
change without notice

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

lou t,ld e 111I"01. ani,)

1 ' 2'i 00

, 1/95

• s ec
S 14 00
1 13 00

1165 00
~m

.~m

I 1100
1 11 00
=ms 1000
. ~m

. » m

. » m

SUPER 1 Ok ..
S, 4 00

" ~ 00
S " 00
' 28 00

on~

.~~

. ~ ~

1 l' eo
'1110

I 'O ~ L,SOISe" I 1 se
S ~ 95 l"' -s... 1' 95

VAN GORDON:
PO 8(110 ' ll-«lm w". 001'0"
POOO ,O, O-_W.' . OO_
PO!I(loI(l_ W" . OoPO"
SO 00 _ 51>0<1 O'c>Ole
SO llO llOm 51>0<1 0._
HoO a. ,,,n
HoO~I'"

"'V"'N TI "'P' 51 3G Gins "'''''~I

#1 ROHN TOWER DISTRIBUTOR
SALE:

ORDERS ONLY
(800) 336·8473

2OGIO' Tow... s.c""" ' 29 50
2SG ' 0' To"e' s.chO" , 3Il eo
. -.0 W · To",e, Sow"" , 11 50
HOBX46' f'"," S,""'""g Towe ' 13lO 00
FR2S08 ee 2SG FOlo-o-e , Towe ' 56~ 00
IF' e 'Qnl p, e pa ,O on FOl<l 0"" lowe" p"". s '0"" h,g ...'
·..e5' 01 Roe ky Mounla ,n.,
We Sloe , RQn~ Acco" ",'e ' _ '''' P"CO & o."ve r. ,nl",
maM n c. lI l /I)3, S69 '200

CUSHCRAFT:
ilJ_t_T,__
.... N..... t _T"__
"'VJ _Ja.- V."'''a1'o-Xlm
...v._.a-V..,ocaI ' o-
"'Y5_sa-v..,...... ' O«\m
ItS 20- ' 5-,_ """....T_ V..,,,,,,I
3l· '9 '9t_' lm~OX_

l"B,.t_lm~_''''~

"""·l1 l1t_' lm
"'R!l2II2m"~~'".

_COMPLHt LINt ON SAlt _

4BTVI5BTV ' '" 5 BaM Verl ,cOl
MO·lIMO·1 " f Mrole Mast

HY·GAIN:
V'1 _ lm V"''''al I 33 50
TH3JR 3t_T. _ _ " 33 00
TH3toO OO 3t_t__ 1' 1500
THSOXN.... SE_ t,,_e._ '9500
tH60n 1 E_ T,oWncI _ ln500
,D5Il.A S E-.'Ooft "lOftO_' ' 9500
'l68ASt _ 1,s... " lOftO Jdv>'" 1" 5 00
2OS8A 5 E-.>Xlm "l OftO _ . ln5 00
, ....vO.a-v..,,"""',o-«lm '011 00
'8AVTS 8;o""~T,..V"'''''' ' 78 00

- COMPLETE U N[ "'NTt NN"'Sor.lY or. SALt _

-" Ieu n<!ria. V-" 22312

HUSTLER SPECIAL COMPLETE
LINE:

EAST COAST #1 GOES
NATIONAL

THE ANTENNA BANK I.
East Coast's #1 supplier 01

ANTENNAS - TOWERS
ACCESSORIES

" ' N' au"'OHO-' 6-,o-'5-Xlm

W1AU 8. ,"'>-- ···.. __·S'155 l'."S , 133S
T..". ,O '5. 20 01 00m- - .... 95 L,WS , " 1'9

HF MOe RES S TO " w

ROTORS & CABLES:
CDt H..... IV/COOSll S '65 00/90l 00
A JIo. tOCe H0 1W ' 00 $W 00<01 00
AGM! F""m 95.... ShoeId 2","
AG1 lJ .. ., SJ-: 28cJ1t
" ,,,,-3 , lcitl
I W,,., ROl.... c..~ ,~."

Ph"I) 51''''' Guye- ,~ s'oc k_1or Ill"'" l <leI'--,
""",,,,,,..o~ call 1103, S69 '200

'0 '" ' ~m
~m

<Om

"m
SF2 2m ~ Wh,p
HOT """S"""U ""ou,,'
eM·, B" mpeo- Mo" " , ." Ih B. 1l

" LL OTHER C-"LLS f703) 56~1200
ShiOping cost 001 incl uded-PrICe S .ubjKt 10 ch.nge

-" Ll OW 2 WEEKS FOR DELIVERY
No COO-We Ship UPS

We re_ t l'le right to lim,t Quent, I'es

THE MHENN-" a -"NK
VIS4 &060 Gene•• 1G"",n W.y

$24 .95
. 7 .50

.. 6 .00

24 hr. timer

microprocessor
water resistant

New low Price
-$59.95

solar Issist

Upgrade your early Tempo 5·1 to cur
rent Production Specificst ioos. kin
include: _ 450 M.A.H. Battery Pack
_ New Case Assembly _ All New Es·
cctcbeor u _ Spkr./Mic . Jack w /Dust
Cap _ New Earphone & Jack _ P.C.B .
and Parts for Easy Installa t io n _ Detailed
Instruct ion Manual _ For Rad,os With &
Without T .T. Pad .

Ot her Accessories Available :

Spkr/ Mic. Des igned for 5·" '.
Heavy Duty Belt Clip ... .
Flell Ante nna .•.......
To Order Catt or Write t o :

ADVANCED COMMUNICATIONS
INTERNATIONAL

241 1 Lincoln A".nu_
Belmont. CA . 94002 U.S.A.

(4151595·3949
Add $3 .00 per o rder fo r sh,ppong &
handling. Ca lifornIa res idents add 6%
sal es tax . Visa. Master Charge accept ed .

WORLD TIME
WATCH

the fi rst microprocessor watch
made especially for hams

TEMPO S·l UPGRADE KITS
$39.95

The HAM-' functiorlt inch.lde local t ime.
world lime, IG .M.T. 100) co u nt -up and
count down chronometer, day. month .
date. alarm and hourly chime . It 's ideal
for log-keeping, OX time conversion and
10 m inute 1.0 . t iming. The HAM-l tee
lures II h igh contrast Seiko d isplay and
solar cell battery aSSist . Battery life is
better than 4 years. The HAM· ' i, water
res istant to 20 meters . the case is lClQ%
solid stainless steel and the crystal is
scratch fl!$istant m ineral glass. The HAM
1 is rugged and durable and has a 1 year
warranty .

2 METER AMPLIFIER
$39.95

. 2 Watts tn, 10 Welts Out - V.S.W,A.
Protected . Can be Used for F.M. & 5,5.
B. • Led Status Indicators . L.o w Loss
50·239 Connectors . Current Drain Less
Than 2.5A at 13.6 V.D.C. • Massive
Heatsink - Bu ilt In T / R Switch
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MFG. SUGG.
AMATEUR NET
749M'NCl.

VHF ANTENNA

- - - - - - - - - - - -
-ANY FULLY SYNTHESIZED 2 · METEA

H.T. CAN NOW BE A COMPLETelY
PORTABLE VHF - h i MONITOR

- 240 0 CHANNEL CAPABIL ITY
- OOUBLE BAND COVERAG E.

154 - 158 Mh l f ire ,po lice ,sher i ff ,
pagi ng & more

159 - 163 Mhz maritime coastal
railroads, N.C.A .'
wea t he r & more .

• MULTI-BAND & MULTI - CHANNELLED
MONITORING WITH SCANNING H.T:s

• SINGL E 3 -POSITION CONTROL
• "OFF" RETURNS TO NORMAL TRANS 

CEIVER OPERATIO N
• LOW LOSS COUPLI NG TO ANTENNA
• UP TO 6 MOS. OPERATION UNDER AVG

USE WITH A SINGLE AAA CEl l
• BI - LATERAl PROTECTION AGAIN ST

ACCIDE NTAL TRANSMISSION FOR
UP TO 5 WATTS

• si le ~ 2 .25 K1.5 K1. 4 inches
• weight ~ 4 5 OlS .

•$44.95 +$2.5 0 pslg & hndlg .

In Ca lif . add 6% s. I K.

ADVANCED ELECTRONIC APPLICATIONS. INC.
P.O. Box 21 60

Lynnwood, Washington 9B036 USA
(206) 71 5·7373

i

" 0 ' 0 ~ O' ' ~ CI .

-- ------- ....-HANOI-CON V

TRY THE NEW AEA MODEL PFDF
COMPUTERIZED RADIO DIRECTION FINDER
• 10 BEARING RESOLUTION
• SAMPLE AND HOLD
• LONG PERIOD AVERAGING FOR MOBILE
• INTERNAL AUDIO AMPLIFIER AND SPEAKER
• OPERATES FROM 12 V.D.C.

cont ac t : M SQUARED ENG. •
1446 Lan sing ave . • Ple ase wr ite fo r club discounts
San Jose , Cal. 951 18 •

",. 17 - or · • on Quantity orde rs
Ph . 408 ·266 · 92 14 •

call or write:

RADIO DIRECTION
FINDINGt
~
PFDF

Brings you the
Breakthrough!

TOWERS
60-FOOT
INSTALLED
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S1 ..... Ijj .....Mm8l:S2~S6elMr••
Rortda RI I I,..lts: Add.no ..... tu

FOX·TANGO 'loeb the widest Yeriefy otaJltom
madS tim&-l..tilldoystal fill., avaiIIIbIetrom II6r'I
M)U'CS tor Yee-!. KiI\fIWOOd. Hellltl, 0raI<., and
Col... nga . Cucaclng is ontt 00iII iI\POk,lion fer
thillse filters.Others indude teplacing out(Jated or
Inferior orlgIn&I l."Iits, filling spots provided lor
optklnal filters, or adding extra ftIt_ usInQdioda
switching boe<U8 wthe · spots" sre filled, HoIor_ ,
~nc. the degree of imprOllemenl dePillnde upon
thiII QlMIllty of the filt er used, cheap subetltutes
.... no bargalnl FOX-TANGO has never apared
el(pense or effort to make it. filters the very BEST
and guarantees satis'actlon' plus fast , fr iendly,
knowledgeable, personalized service . For Inlof·
malN)fj sbouf our complete line, including sse,
CW end AM filters , phone or write /of our free
broc:n...e , Specify the sel you wanllo improye .

W. welcome mail or phone oroen and IK:CiIIpt

~b'fVlSA,MASTERCHARGE.M.O. ,ChedI.

Cash, or C.O.D. (al 'fOAJIe~).

FOX TANGO CORPORATION
StrIce 1971. Bv eno' For~ """"""
Bo~ 159445, W. P..... Be.ch. Fl J3oI06

Phone: 1 -305~-9581 ...323

You can gel ~rticantlybetter perlonnanoe from
'fOAJI Fl8ceherb'f~ its IFfiltillfWlg.Thill me:.f

COld--el'feelftoe way 10 do this is 10~ e.uperior
8-OOlIII sse filter essenblsIy WI aeriiIIs lorCaceclel
wittl thiII ortginaIl.I'IiI. The rillSUlting incr_ro!he
nurnt>er of pales of 1It."mg 10 U fNf'Y U 1e
,.., e .. a ~amatic increase In selectiVity .-.d ,..
<llctlOn of charwIel ClAM. Thill autnors of
!he 1uIowii ma;or Wliclills all streA thiII etfec-
~ of FOX·TANGO filtera in thOIlIPClllcation
and oommilll'lt on Its smplicity: eaay aoIdiIIrIi'lg;
no cHIlrijj, no switctlng, and no peoel Cf\al'lgiII'e.

As. bonue, CW per!oi",ance Is imprO\Ied u willll
illS sse. at no eKtrs cost or eftortI

1liH_.......,...~_Rlterc..c-""'9

YAESU FT40I/P02. See ~3': Sept 1M '
HEATH SB1tuA See "tfem RRio-, AprI IN1
KENWOOD TSll20 See "CO-, o\oMIcIl 1Nf

Read the orig inal article or send $1 10 FOI(Tangr
lor complete details of the one thllt Inl erest, you.
To make the modillcatlon, order the appropriate
CililClldlng kit from below ,Each contains thiII part,
spec/flIld In thiII article, thiII reoommanr;led Fo~

Tango fitter, and complete instruction.,

FOX-TAHOO CMCafJlng IOQo ~ StodI

YAESU FT.f(J1/P02 Ser/lta .. ••. ••••••. ••... $1lO
HEATH SBl lUA Sedee $1lO
KENWOOD TSll20 Sedee $$6 w~ WTIP·
"KENWOOD ~20 Sedee ., •• 1$6 w"'*" amp.
' YAESU FT·IO' Ser/lta jnOf 101 l eiw~ f)d

V/S4"

CLOSEOUT
SPECIAL

SAVE $100

'I'AiSU

V

FT-207R
Hand-held

Radio . qyip....nl
not Inclydoed

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

A beautiful piece 01 furnitu re - your XYL will k)". It!

$16450 S·F RADIO DESK
Deluxe ~ Ready to Assemble
Designed wi lh . nglecl rear shelf for your
viewing comfo rt and ease 01cperancn.

FINISHES: Wal nut or Teak Stain. sq
FI......Spec" 3'" Wide by 30" Deep

Add,\,onallnlormJl,on on Requel l •
CIlillCkl Mo...VOrde.., BankAmeroca,d

and Maller Charge Acceplsd
Alao Available F,O.B, Cylve, Cily. (In Cali\. Add 6% sal... Tax,)

Floor Space ~ l " W,d. bV30" Deep . _ DEALER INQUIRIES INVITED_.

S'92&1 S-r AmClll:"" RcwhohltTK~1
4384 KEYSTONE AVENUE. CULVER C ITY, CALIF. eo230 - PHONE (213) .31·4810

~_ t;",,!=""""J
AMATEUR

ELECTRONIC SUPPLY®
4828 W. Fond du lac Avenue
Milwaukee, Wi sconsin 53216

Phone: (414) 442-4200
Wisconsin WATS: '·8Q().242-5195

Nationwide WATS: 1-800-558-0411
AES 8 1WtCh SfotM 1ft: Clearwater , FL 

Orlando, Fl - WICklIffe , OH « Las Vegas, NV

YAESU FT·207R 2m FM Hand-held. Microprocessor
controlled, auochaoneis . keyboard entry 144 to 148
MHz. LEO display, up/down manual or autcscan.
prior itychannel &memory bad·up,:! 600 kHl onsets
or any odd splits. 2'+watts or 200 mil' output. Wi th
NlCad pack. wall charger, f1e ~ antenna. earphone &
strap 7',,"h ' 2~" "I • 2'. °d, I '" lbs.

Regular $339 - Closeout $239
AUf'" o rrt'. for r f · ] 07R
HC-! A lfi-hr drop-m chillrgef SALE $44~
NC·lA 15/4·hr urcpm chgr/AC illdapl ,. SAL[ 79~

FBA·! Battl'f¥ seese 101' NC·I,fJ'3A. ,•• ,•.... ... .. 8"
NBP-9/FHB-I ( .tra N,C,d battl'f¥ pack 23-
NC-9B bua I~·hl al Chilg" I 10""
PA-2 MoMl" OC·DC adaPlOl & charger ]9'"
UI-24A Spea.." r/ll1lCroptlooe ] 2M
nS·l2E 32 tone CTC5S enccder.. 4QOI
nS·]2ED 32 tone CTess ere/nee 7S-
LCC-] Ieatner Uffy,ng cast ]S-
TA·2 19" tl"le5coPlng "Ih,p antenna 9'"
MMB· IO Mobtle brKket IS"

limited Quantity - Order Today!

" " "

$1 8.95 $3 .0 5 $22.00

$17.95 $3.05 $21.00

When tt comes to

AMATEUR
RADIO QSL's

US or Fore ign List ings

lt's the
ONLY BOOKI

O rder from your de,.l• • Of' directly from
the publisher. All direct orderlilldd snipping
c nillrC)8. Foreign resldentl illdd $4 .5 5 f or
InlPplng. Illlnoll resldenU illdd 5"" Hies ux.

~
_ SPECIAL LIMITEDOFFER!

, ,,_ Amateur Radio
~ Emblem Pat~h

~....".."""" only $2.50 postpa id

~~lIbooks
NOW READY!

Peglls ...1 0 n b lue f ield. red letter ing. 3 " wid '
I( 3 " nigh. G re at o n Jill<: keu illnd eacs.

ORDERTODAY!

Her. they n e l The l. te$ t editions. World 
famous R,dlo Ama teur c.llbOOk5. tne
most respected <lind complete listin g of
radio amaleurs. Lists calls , license clllsses,
a d d ress information. Loaded w it h s pecial
fea tures such /15 call changes, preflK" of
Ine world , st andard time ch,V l s, world·
wi de QSL eureeus, and more. T he U .S.
Edition features o ver 4 00,000 llstings ,
with o ve r 10 ,0 00 c tlanges fr o m las t
year. T he Foreign Editi on hn o yer
370.000 listings, over 6 0,0 0 0 Ch;l I'l9$5.
Place your o rder f o r the new 1982 Rad io
Amateur c enecc-o . av. I1/1 ble now.

RAD" •••TEURII b kaa DD INC.

~ ::t~h~';~'~'~d OrIY'
Ulke B....n . 'L 6004 4 . USA

O rd er bOlh bOOla ilt the ume time for
$39.95 in c lUd in g sl'lipplng.
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KIT

, A T,aoemarlo. DIllie Tandy Cofp

Shlppng S3 SO in USA
N Y S Residents Add
4' Sales Tax

YOUR OWN
AUTOPATCH FOR

SIMPLEX OPERATION

ONLY

$14995
Wired and Fully Tested

$199.95

Introducing

• EASY INTERFACING with
radio autio & squelch circuit

• SINGLE DIGIT CONTROL
(connect and disconnect)

3 MIN. CALL OURATION TIMER

----••0"'..". _
•

RTTV/CW *

For theTRS-BO

"".-
0':\

NOVAX interfaces your standard 2 meter: 220; 450 ; etc. base station
and DTMF telephone. using a high speed scan switching technique so
that you can direct dial from your automobile or with the HT from the
backyard or poolside-automatica lly.

• SMALL SIZE-(5" x 6" )( 2")

• STATE OF THE ART
CIRCUITRY 12-16 V.O.C.

• AOJUSTABLE ACTIVITY TIMER
(clears out if mobile is out of range) •

MOBILE CONNECTION

TO ORDER-SEND check-money order (MasterCard or Visa accepted)
to : A. W. O. Inc ., Oriskany, N.Y. 13424 or call 315-736-3087

ROM·116
RTTYlewOperat ing Sys lem~=------.!~i
Detailed brochure available on 1equest.

Featuring: ?~~f",,,ues
1200 BAUD OPERATION. Not limited to 110 baud be- • Two Senal Pons
cause of liming loops , 60. 66. 75 & 100 W.P.M • fourteen BufleJs
Plus 110. 150. 300. 600 & 1200 baud operations • Autornanc CW10
possible . • Transmit Connor
FlEXABILITY OF OPERATION, Instantly change: Baud • Selective Call Feature
Rates: Program Mode (ASCII/baudot): Program Stani s. " Error correcncn

• Word Wrapping
SPLIT SCREEN VIDEO, Transmit & recewe data cs- • Easy To rnrertace
played separately • 30 Day unconanooarGu,uantee
REAL TIME, Automatic CW/IO without user mterven- • Hardwarerequirements TRS 80
lion. Automatically updates ~ Model l 01 3 16K
at end 01month or year !!!!!!!!! CROlIJn Externalterrmnatunit

1'I1croProducfs
606 Stale Street, P,Q Boll 892·R . Marysville. WA 98270 . (2061659-4279

$>00
EACH

GRADE
CAPACITOR

CANNON XLR

.on· ~ .0'"
2o",. ~ I .n .
10 FU< SI.OO
200 FOIl Slt.OO

~I"" I'll lcrS .\I11IUoPll

DPDT RELAY
...AOM....T 12 VDC

HL2. P.DC 12YOCiJ
COfnI'Kl or..
10."", coni....
,"C, m....,

1 3.00 ••ch ll'1'

COMPUTER

,
L.E. D.. ~

STA NDARD JUMBO
DI"US.D

UD 10'OIlS l.S0
GIIUM 10 FQll H.OO

YELLOw 10 FOIl n.1)O

' L ASH.1l L . D "
5 'IOU 0"""'1OIl~

JU...eo 1111
1 FlJ! Sl. 10

Po'B' ';:~A~l . ~O.DII.uBMINI L .D

o'!l

. oc.. " " ,~ ., ., ,, ~ .~ "

RFI
LINE FILTER

~
b_._

..c: ' _ '0" _
. -.. ---~.. COIICOM .. 101t•

"" ""I"':~ ."'~11$1250 . SO-.DO ~I

$ 3 .75 n .10 10< 13$,00

RANSFORMER

120 voll ~ ' _
primllri••~

II YOUS 1M 150..... S!.u
It V.C ,'. •t~ ..... 12 50
"5 ., o' ) _ P'$ $lI.50
1. YOl~ . , 1 .."'" S'.SO
25.2 'IeT., 2.' ...MP U.50

~ QUALITY parts at •
• DISCOUNT PRICES ! ~

.PDT RELAY
:;::;::::.. ~..._.. ..,jO_ •• ,,,"
· u... ... '... ...... '

'1 .70 EACH.... " ............,A.G. "",". ,,"•••,."••,.

'600m'" n4OVOC .1l.QQ. -
I 11 0" or• . • ," ..,
6AOOmf4.

6OVOC llJ1Q
, Jf. · ~... x ... I I< '
20. 000 mId. 25 VDC
I " 01... . . ~" ,or ~H $ 2.00

MINI SIZE 22,OOOmld.25VDC--
BUZZEAS 2 ~ "'AX 2 1/1 ~ " •• ~

..... 2 2,000 mId. 40 V
_ ' I'll .. 3001 11 7 5 6 •• 1" 0) .... . 6" HI(,O< .l3,QQ

1111-""'::- WITH .. ,O£ LE.lOS S.OOOmld.25VOC
~1J.rIO 3 ...... 75c.. ,.. OlA .• •" " ,(... $350

.... IT>< PI" Ttlil'<,.....s S~.OOOmkl·15vDC

e
1 . .. x oll2 M_ $3.00

-e::. 3 to , 72.000mtd.15VOC
Wi"" '1 00 n ,-.s r' 0' ''.• ~.. ... ,... tjl .50

7Sc.-ch c,. .... , Q • •,"'."""oq... ..

SUPER SMALL
PHOTO-FLASH
170 MF O 330 VOLT

I • • ' ~ 1.'

210, $1.50 CONNECTOR
~ 10 to< • 7.00 ~-::; O(I,PIT •

750 Mf1:l :130 v C(H.LCTCll
12.o01...Ct! •

r HIGH • ~ R.CHARQA.L.
1 l/~" Dill . " , . e SEALED

$I .n EAO< .. '~ ~ LIEAD.ACID
10 RJl SIl . 1)O .~~ BATTERIES

_ S Pf C I " "'~' ~

~~~~~PT t\ ~ •¥~ •...:. -'"'t
SI$ .OO fi!:) "if .lIj, X l. ~ I".

2- DIA .' 'IOC ~ $ 10 00
BUZZI!R SPECIAL ! ~ • VOLTS 1'12••"1

5Q t ••ch '-'l x" ~~ I ... HII
10 /of " .DO '. .,2 50

' 00 .... 135,00 ' ;;;0·""....
2 ALLIGATOR CLIPS RF a01

1 clips !of $ 1.00~ ...~...~
100 dIfIoO "" SI2 .00 • . TIIAMIISTOII
500"'" "" S5000 $3.00 f A

MITSUMI 18.5 VAC 1AMP
Moon un -AUF CLASS 2 XFMR

VARACTOR UHF TUN.R -- .

168 73 Magazine · January, 1982



RF MODULATORSS -lINE OWNERS
ENHANce YOUR IN V ESTM EN T

with

TUBESTERS ™

BARGAIN PRICEDI

AlDEN
PCS-3000

...:.·1 •

O ther AZDEN e(JJip.lacc . disc ounts

• CfIl YSTAl COHTiIIOLL EO f all I TA"lITY
• Ie C" 'CUlT'" ' 011I fICHU ...T IIlU.AlI lllTY
• ExtffllNAlLY S WltC.,EO f all C"' ''HHELI 3 ... .

TI,e VM-l000 ~F Mod ula tor '. I~e . a m. lVP'!' 0'>(1
qu. "ty o f 1M• • fauM ,n 'OOOVI """'0 la p" ,ecO, Oe r. 11

. M . Con,en,e nl oM no ,oc' . for " oeo l nd o..,d.o ,nputl oM
M • • , Ia"" a,,' "F' 'VPi' Connec tor lor AF ou ' p...l P<>wef'S
l " p p l.1!<! bV I n "' C ' 0 DC POW'" pa.; lo wn,c l'l " ,ne l..~
Coli NOW 10' mo,,, ",IOt mal 'on and 10' qU¥lI ,ly d,sco,,nl '

Gatt. res.
,",,6%299

FREE SHIPPING
ANYWHERE IN U.S.A.

STATE-OF-TH~ART 2 METER
MICROCOMPUTER-CONTROLLED

TRANSCEIVER

Ph",·,n , I0 " " ~ ' .'e 'ubii' , epl ..,..f\">en l'

• S..Jin. perfOl' mance-solid sute '
• HN1 dissj~tjon rt'dl,lc;:ed 6~

• Goodby. h.ui-to-f ind tu bn
• Unhm.ttd equipment lif,

TUBE STERS COS! len t han fWO rubes.
and are guara nteed lor SO long as you own
your S-l ine.

SKVreC
Box 535
Talmage, CA 95481

Write or phon. f or
~cs end pricel.
17071 462.6882

B. G. CARL ELECTRONIC
11128 Claire Ave.

Northridge, CA 91328
Calt (213) 363-1216

JJT DISTRIBUTING .... 25
11210 Yukon Aw• ., Sui"'1

TOfTl nee. elm. 10504
c.ll COD O,d.rs 10: (213) 515-6800

RECEIVERS
R·11431WRR·3· 14-600
Kill AM-t'W-F$in Itwt bands;
IfIIlt/Iri:;oII dilIi\II luning,
!\o'u I1Yu 16V,-, 80 es
Used. CMckllll : $295.
Manual partia l rlpfo: $15,
R·3U/URR • 0.5·30.5
Mill in 30 bands; rackmount Mil-Collins 51J3:
10Yrx19x13- . 55 IDS. Used. cl\tcklK!: $400.
Manual, parlial repro: $10.
HAMMARLUND SP-6OOJX · 0,54·54 MhlAM·
CWIn seven bandsj.rackmount . 10Ytx19x1r. 85 1bs
Usllll . checklK!: $.c8s Manual. parlloll repro: $10,
R-&48IARR-41 • 191H )SO Khz and 2·25 Mhl AM -t'W
in 25 bands: meenanbllligitallllning , ReQui~ 2' VOC
4amps: 1Ytxl6x13Yo ". 351bs, Used. CheClcIlll $205.
...... _ "'" $15.
0133 HF RECEIVER · 0,2·30 Mhz SS8·AIII 
CW In 30 bands. set is Cdlins 51S1 repacI<.aglK1 ~
LTV·Temco lor miI·airborne USl; black Iront panel . AM
BFO, extra M er1I1l1 , 6 '/u18YuI3- , 42 ee. Used.
checked: $850, COllins 51$1 manual: $15 With Gl33

pcrenase. WRITE FOR CA TA LOO & SUPPLEMENT.

Prien F.O .' Uma, O. • ViS... . M"'STERCARD Attlp\ld .
...11ow lor Shi pping . SInd lor MI. FREE c"'TAlOG!

...dd rl11 D.p!. 73 • J'l\oftI : 41 t n 27-6S73

.-. FAIR RADIO SALES
101.' IUIIUA ' I •• 1I0S • l IMA OHIO ' UIO'

Now You Can Master Code ...
For you r fr'M holm I", .."".. Of uP'l•.,.w ,n ..
mall" . o f ddy$ CODE QUICK ,~ .. " 'vo i"
1"""" 1/ b. ....krhrough d,,,,,ow' \i WhlC h d, ..~
he" III/ s,m pl, h~~ Ih.. 1"" " ' '' '9 or Morw C"d..
Don', IOrlO.!' " """"""II w llh " " ,·" dl.." "'M.'
ofdas <lnd ddh, Wllh COUl QUiCK ...... h
1<>11'" m.>gl<"lIy c..lis uul ,ts ",.., ""nit" Y"uf
" maz'ng 10. '1 , 'om","S ::. p' , PM k..-d '''.is
"",n.,..; . ,·,su.ol h . ....k' h.oogh "n-....nd.,,"l
,""'I ..........,.J W. ,I.. 10. dool...'" or .,..nd 1.19 'IS
loddy 10

WHEELER APPLIED
RESEARCH l.AB ... s

PO Rm l2bl
e 'l y of IndusI' \i. C A '1 1744

Ask for CO DE QUICK ;;103
IC" ilT "dd 6"" ••,~ , Id ~ 1

Even If you MW failed betore CODl
Q UI CK m us t work for you or , .. lu rn

the kll fo r totel ,mlTW'dldre re fund'

II's Incredibl e!

NEW!
CATALOG Of

HARD-YO-AND

PRECISION TOOLS

.IomHn', MOIl catalog Is }11m-packed wll h
more lha n 2000quality lIeml . Your . Ingle
source for hard ·to-find precllloon tool, lind
1001 kill ueed by erecnc ntc technlclant ,
.clentlt ll, engln...,••, l" t !rumen! mechan
Ics, K hool" laboratorln and governmenl
agencln. Send for your &_ t:opy today!

"'''0 c:oII""'_ Ie.' equlpme,.,
pl•• .n-de • • Iccdoll 0/
I_I Irftal ••d c:_e.

C.B. SPECIAL
(Repeat of a sell out)
CONVERT THESE TO

10 METER FM
fil e.. Hy·Ga ,n .to c ~anl'lfl l lI' ,nle<l c"e",1
bOa' d a assembly (S'hI"lc~ pol, \IClluene
conUOl a nd c~annel a.. ,lC~ nol ,ncl_,
Boa' d a _ a s '5 0.""n5"'" 6 '·)(6 "'

1- 9 pes $7.50 '1.
10-49 pel $6.50 • • .
!Whole quanl' l.... lUll

REMOTE 40 CHANNEL C.B .
Reme les ~a.e a mel a l hame Spea' e r,
pla5hc c u e . and con lro l m,c nOI included
Sold a s 's

C.B. BARGAIN
C B 001'd5 mlSs,n\! patll or " amao'ld
C"n De uUd IOt 5I,ar" pa,15 Buy 5~""''''''

$3.50 ••
0._ .n lor-rnal""'. PIoIa... add ... 00 'Ot
SJ H ..a UiOS COO'5 acClflle<l lor- .,..""'.
IOla h" g SSO 00 Ot """. F I(W,"" " '5,<Ntn15
a" d . ... "'eo la . M,n,m" m "'''1'' I I!> 00
Fo' e.gn or"." US lun<l 5 only a"" 20'10 '0'
511-I MA STER CARD aM VIS A acc" pte<!

Surplus Electronics Corp.
129' fIl '" ~~, n 5t
M,a n " " J;' 1(;6 .... 6 9
0... II)', ll<I l ·8228

DIRECTION
FINDING?

New Technolo&1 (patent pending) con
verts any VH F FM recewer mtc a
modern Dopp ler RadIO DIrect ion
Finder. No receiYef mods requ ired. see
June 1981 Issue of 73 for technical
description. Kits ava ilable from $245.
Write for full details and pr ices.

P
DOPPLER SYSTEMS
5540 E. C harter Oak
Sco ttsda le , Arizona 85254
(602) 998· 115 1 .....25

ETCH BOARDS FAST

Th is POWN Etc hlnll Syste m w ill
ha ndle PC boards u p to b" x b "
The p u m p keens a c rd a ll' ldllng fOI
taster. mort' even etchmg

Send $34 50 plus $ 3 50 for
postage and hand ling to :

STELlMAKER ENTERPRISES .... 31

250 PEQ UOT TRAil
WESn Rn, R.I . 018lJ1

I
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QUAUTY MICROWAVE SYSTEMS
FINALLY• • •

A SQUARE DEAL
ON YOUR

ELECTRONIC
SCRAP

,\fa ~ ,. "!>",ke,. "1'0.' (7al "'te.• ,," ""'ap. a,,1P<l,m.", (J" I!>" ""/,,. "r...",. m" I"/Q/. A I/.
..,,,I..,,,/. ...al to ... .. md"',,/"all> __,-,,,.d a"d
a.....wd f'-'" "'IU''''''''' "I"'" Ta~a I,~dt af
....... "p«'o,l .•",ld,

/'(' IJ"."d. 50<' I" $ 7p'" II>
C...." ....f ' ... 2.~" I" $5 p'" II>
1'(' I'm,"" $:J '(J l ro p.r. II>
(;oId p/al'd ' ''''" 1 12 t" 1.;0 p'" /.1>

f,,, f""I>". mf"• ..,al'''''. "I'<'/.' "''' "ao/'" ,""''''.
",,"'!>., '" ('all.''' ''' I,

~ EL ECTRO/VlC.RECr CU-:RS
~. . ,. OF MASS.. l ."C.

, ..... 263A S. .\falll Strt'f't. lJ<,z 6
Mtdd l<'tOfl , Mass. 01949

~"
T o ll F rt¥ 18 001 343·83fM
/11 .\fass, ' 6 171 777·0455

, '....., ,-, , ,, ••,- .-••< ... ...~ ..

COAXIAL CABLE SALE
I'OUElHlU.NE bl ElECTlIlC

IIG213 noncon t.m,na t,ng lIS", , n,e'd m" 'Pe<;36CII'
IIG" 15oft m, 91", I n i. ld m,1. pec .s.ltt.
AG2 1.U doub>. " I. e ' I n'. >d 1s.r11
IIGI I AU m,n•• ,,,,. SO ""m m,'~ IOC/tl
IIG~ M,' _ . lIS." ...., 1I&1t1
IIGSlAU " ,' _ 1IS n...." wa_ ,_
IIGm(IIG~UI-'~.._ ..._ ~

<.OW LOSS _ _~....._....._--- ,-..".._-...,_....- --...,....- ,-.......... a:>... _ -..
1lll!IIU""'" ..._ loom
AG_ I~""m 100"" ,,,,, "''''d ITV "POl IOtm.

",,""'0_2· '."22~ ,,...,'e-__ IoJOO ' " ,oon" 00 _"_ ,' <XI n
CONNECTOIIS

PI.~'a ll>fCIUG~ JU G..
PI.~__ ..,aplO...... IO'IJ.•
PI.~ & S02. ICV$5__
ao.- Y." (;oftnec,,,, II ."
' " POlOn COld . ' lICil"~~'NCn o<><l :1/1'.00
"-<lu'''' UG 115 '" lIti ' 011-1."
UHf T IMJ 531 " .roe
['Do. ,"359> 11.111
f59' IT~ ',pe, 1011-2.15
P\.·2SlI1"'>ubl. UHf '~m".I>a".~ ...
(;oft....,,"'. - on'PP"'ll 10'" a<',n I t SO m,n,mum

F REE CATALOG
COD _ooIl SO _ flA s rs Aoo . ... .. . 12

NEMAL ELECTRONICS
_ SoW. -' 51'- DEPT. RUI. _ F\DMlIlDtO

rnfPI1DNE~ IIlIH63'1

.. 311

CB TO TEN METER
CONVERSION KITS

," INDEPENDENT

CRYSTAL SUPPLY COMPANY
P.O. Box 163

Sandwich, Ma. 02563-0163
(617) 68IKlO2

KITS for AM-SSB-FM 40 Channel PLL
chassis conversions
DETAILED INSTRUCTIONS for easy in
stallat ion with minimum time and equip
ment
BAND COVERAGE f lexibility provides
up to 1 MHz coverage lor most PLL
chassi s.
PRICES Low cost prices range from
$8.00 to $50.00

All kits are in st ock including
severer different FM kits.

FREE CATALOG Wr ite or call today.

MODH
SG 100C
5329 9~,....-",."

SYNTHESIZED
SIGNAL GENERATOR

116-23 J8tnK" ........ 110111.. NY 11423
~, (212)~272'O

VANGUARD LA8S

• Covers 100 10 179 999 MHI In 1 kHI siees w'th
tnumb-wneel C,a l • Aeeufaey 00001 % at all Ire
ccences • In ternal frequency mOOulat,on l'om a to
ever 100 kHI at a 1 .HI rete • Spurs and norse at
least 6008 oeiew caner - RF output .Olust.ble tram
5-SOOmV aCfOSS 50 cems • Operates on 12'1oe @
'I, amp In stOC k lOt ,mmechate S/lIppmg $329 95
plus Sh,pp,ng Ove-fn,gnl 0e!'vt'fV a~allablt al t dra
cost • R.an~ E.1eflder Hlhase·locl<e!l m.. tf /ll'vlCI·
en tOt abOVe umt tueoos me fange lr(Jfll 1 to SlID
MHI Same Size as SG-l00 Mounts P'ggybaC k
Puce $299 95

MA DE I ~

""

STRUX

WE'VE GONE NATIONAL

tOO [AST ""ONTAU K H IGHWAY

LI NDE NHURST. NEW YOR I( 11151

COII PO RATI ON

St tu x Corporation manufactures and
di stributes Nat ional Rad io. Inc. com
ponent s: Chokes. induc to rs. co ils. and
hardware. We also d istribute f ixed and
roller inducto rs. ccntactcrs. mil -spec
and designer knobs. For all your elec
t ron ic needs. contact Slru x Corpora
tion. 100 East Mont auk Highway,
Lindenhurst. New York 11 757.

73 MagaZine does no t keep suuscnp
lion reccrcs on the premises. there
fore ca lling us only adds t ime and
doesn 't so lve the problem.

Please send a description 0 1 the
problem and your most recent ad 
dress label to :

73 M8guine
Subscription Dept.
PO Box 931
Farmlngd8le, NY 11737

/ C.I, TO 10 MEn. KITS
AMllJCA'S .1 SOUICl fOt

fM - SSI - AM

IN STOCK- Kits lor mose C. 8 , Mode ls
Now I O-meter FM Dis criminato r
Board-fits most PLL rigs. Ki t- $40;
Assembled and Tested-S 50 .

Factory ConveJsion- Your Rig or Ours

New and Used- FM £, SSB

C.B.s now In stock-From $90 to $250
lOW COST - !"rict's r.... nge from S 1000
10 SSO 00.
flU CATAlOG- wrile or UII I~y,

AMlateAN CIYSTAL SUPPlY COMPANY
P.O. lOX 638
WiST YARMOUTH, MA. 01673
(6 171 77 1-4634 ~ , -'

. l;
t ,;,:'.··,..·>·,·",'.
~ -'

Color Computer 4K
$310
w/16K Ext , Basic
$459

MQdel lll1 6K

$839
Model l1l48K
2disc & RS232C
$2100
BUYDIRECT . Th'" If. just I It . 01fur grill
oM,n whICh ineludl Print.n. Mod, ms, Com
pUlers, Pk1llhltt'lII . Di" Drives . Sallw.e and

1IlOf1. talITDU. RfEI '-800-1.1·.,:1.
Wt hl'lf l he lownl ... 444 can
pouibiliully
WIHlnlud pricn Wr ite Tor your
Ind I full tom,llmenl free talalOQ

~~ Gf.-ot ROO<!
ol RadlCl $h«k SanW...I . om.lon. lolA 01.&60

en . ..... ! 19J
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RED HOT SPECIALSII

2t; I ~ I W Mary An .. Ro, An!>oc" , Il 6000 2

A~t_1lc:

TR·2400 I . .... SC. .......
' 0< K....w.,.,., TR- 2-oll "OP~ a"" 1Oc" on l)I.l~y . or IIOP~

a"" 'esumel .. _ c."'e' <I'OP~ Co n' 'OlIe<:I Dy •..,
_rd. no " ""C~es 10 . 0<1 In... II...~l l y ,"~I<ll ti ll· ~"
.,mpll c""nect,enl, ne mC<!, r,eat,enl Doe...ot UII
I plCI Dfe..Oo<l fo ' P l
AU l mb tl d - S21 95 Kl t _ SU 95

TR·9000 Ml mcwy SCa n....
tOf K......oocl TR-9000 sea"" ~ m_~ c"a"roe" SIOP~

on l)I.l~y a"" 'esumes .."en ca" "" O,,>p' Ut-M Mll
conUol•. " 0 I .. ,rc"', 10 a"" t....." . u .. , ~ I " II
see !>'0<Iu<1 ' ... oe.. Seo' ,"_ 13 IIIa llal '....
1 ......1>__139 95

IC·280 Be"" SC._. _ SlUS
"'. """'" SC. .._-Sll .ll~ I>ol~ 101' n l .eo
• Sc a nnef~ Oe "Ot all&<:1 nOr"'a' "0 ope,"t ,en
• 0' 0".1 ,..<loul. O"Qla v .c .nn.~ f'.Quenq
, ... " .c a n ne r~ " ' e "'vto inst . lI u"nO comptele I~<l Oe·

t. ,>ecl ,nll alla""" '"l1Iuc1O"".
, AU.e.n".,~ ASSE'" BLED & TESTE 0 ,• .ceot " 11
• Sa'l"aehorl Gu.,.ntee<l '

Sen<l Cl\e(; ' Of .........y "'0'" ro

= 9SCGAN =-=

.nc luoe SI ~ PO.'age & na""lI.. o
1111_. 'e. tneh,"" 5 ' •~ .'a'. ta _

Irs "'l)O T.. 'OUR _'I f To CJHL O. W~lTf

" .. " , ,, """ H ~ . " , ,,,,.... '~ , - ... ..._, ' ---~_'

1982 AMATE UR CA L L80 0 K SPECIA L

.... '''~ """... c. ,. ,''''.e....v........_"'.00' .._ ,.. """'Y'" .. _,"" <lOt .M.OO... "....

CHECKING INTO " 17 " TO S HA RE OUR

CERTIFIED COMMUNICATIONS
WI <:OOO.IA T avo.. ' 54 ""OOtU "'" _ UfI'
...DlEa ..f ... 10 " f n " " ,es I"" OOUIll

...321 ,. ,,,,,,,s,"oo

05, , CV'''''''' .. . ". ' 0 ' . ""
Q '0 .. .., ,, .. c,,",., .._ • ""'" , .., ....."""' " .. tT,..

t(1) (1ItIIlIlHI'II.K'\IIO'\1

On" 1 '5 115 U S 0' S,. 9!i F... ,," _ _ ----0< IIOT.. ' .. U9 115

W [ STOC~ [ vE O' . '~ O 01' w lOE THE . .... n ll.. "rEDS

.. eH Dt" G''''''
e" ' S'" '" ' ''u.. CUT TO "OUfl OIl".. "'OM " OO

, _ l_'
Z_l 5 ~ l"I ~54

Z-H ~54 U l"I
.. _ .... ....... .._ '0 ..... . ' ........ _ .... .. . . , • •

........" .. " ""., . au eM' e" " ""M .... 'DO
"...",-• •""~" """ ". , , ~.,>,> ",.",,~ ~."," .
" , Of~ ~.~I ' " "~" .. c••• , , . ,.,00.<. ' ~_" .. 'o{. ' ••0... .,..,,: J .~" It", ""', . • , '>0, """," .~" ", 0<

n soo
2"'.00
1" .00
35 00

UIS.OO_w
2aUlO

••U U IO
,",W

_ .w
131,00

1040,00

Pn<a . uOtecr ro e".n~ " 'I/'OU' r:ol tC.
SASe 1(11' O,M< REO HOT S PECIALS, ne", ilnd used

A.ZOEN I'CSJOOO, 2 .......,
1<01< 2025 1,1 11 II. 2 ",., ..
SAN TEe lOT 1200. 2 .....,.."'nclnel<l
JA"'HOSA.·5.2 ....'.. .,...mp
"'EW BEA IIlCAT 2O- 20 SC" "' NER
IIAtHAQ"' ICS FIE LD Dolv IICoOe '<I'
Al l ...FJ Pf'OOUCTS '2~ 0 11 ha t lltoce
TEN,TEe ,l,FlGOSY l R SCEIVER
TE N-TEe DELTA, HI SCEIVE R
lE N-lE C O M"' 1C TRANSCEI VE R
1982 C....lLBOOKS 10 '4 on liS! price
K.o.NHIONICS MIC RO atrvSH~O E A
S.... NTEC S1,TIT .~ "'HZ "'.""he 'P
REGENC Yl,l J(;RO $CANN ER
BE".C...ER BlAC K PAOOt.E S

Ben Franklin Electronics
115% N Main Hillsboro KS 67063

316-947-2269

MICROWAVE \~
DISH

e 24" True Parabolic
Reflector

e12" Focus

e Made from .050"
Spun Aluminum

e Approximately
21 dBi Gain

$18.95
• 51,00 .n."","O . " . ...ling

......~. ,.,•.,.." P~'"

a4d 4 "10 ••~. I..

INDY AMATEUR SUPPLY
P.O. Box 421

Ind ianapolis. IN 46206
~ ,

S1799 5 EACH
f OB Ot:NVl"

,,~

SEND CH H:K, ",ONE V
ORo e R OR CERT lf ' EO

FU NDS TO

.M'
PO !IOH._ ' . UROR.

COlOR.ooo_
OliPT "'II

THE HMR II '---
MICROWAVE RECEIVER SYSTEM

2. , d. ~1 1l ' TUn aLI 21TOU Gill IU IlGE
8 MOII T. WARIUIltl'. alMP'Un-IEA/lT TOIIlSTlU

' U TS Of MJIl~ ' AVlIUkI Sf'AItATElT

FOil THE lOWUT PIlICE OM Quunn 01l01llS,
COOl , MC all 'lISA OIlOIllS CALL:

.... 9 303 820·8738

y

•• " ",;.q"e ba ll&ry sllm on. l or "
H AN OI·TEK R&Qu lslOl . 110_ . cona,.ntll&nd-I>eICl
ope1'stioro ' rom ",uto DCOf bn e lupply with no n ~

cad d•• ,n snd WITHOUT RADIO MOQIFICATION'
Model l - Icom IC2A1T: K-TR·24OO; N-FT·208R

Y_FT'207R, T- S,mple mod to&' Tem p
S2. 95 PPO in USA. CA i1dd SU,O.

~""HANOI-TEl(
P.O. BOX 2205, LA PUENTE, CA '17"

leom _shdes on Dol1om 01 r ~I')

Y...... _ " IS ,nto boI11"'Y COI'tI().It1n>en1

K."wood - po. ..eod 11'1,... ~tl..., I)lUll

GO MOBILE WITH YOUR H.T.!

'co'"
·,able

,.~ al

W rite For F re e Cota l09

) ·800·84) -0860 ,0u ' l n

MICRO MANAOIMINT
S YSTiMS INC.

DEPT . N O . 13
Downlo""" PI" ,o !>kooO'~g C.~' .,

t l K Soo<ond A•• SW
Co..o c.o'll '" ll128

' t2 ·] n11:1OGo ~_. Ne

TRS-801!l DISCOUNT
no R5--232C inl."":' is req uir-S

1 . 8 to 800 WPM Morse ••ansm,t pgm
2 : Add lnll type i1l'ledd canat nunes
3 Morse receive decOO ,nll prOgrilm
4 . Me.g ln g .. 12 prepared m es sages
5 : Bau cct t.ansmll 60-66· 75·100 WPM
6 Bau<tol receive ro. abo ve speed s
7 Me.g ln g .. 22 prepared m es sages
8 ASCII ,ransm" p.ogrilm 110 Ba u<t
9 ASCII receive (Iecochng program

10 Me.g ln g .. 22 p.epared messages

$1 18 [USI P" copy ;lICk l $2 sh, pping
I$4 ,50 ow... ... . ai rm ilil l

RICHCRAFT ENGINEERING lTD.
lil A W.hmeda Industrial P.rk
Chautauqua . New York 14722

CO O ord..s [ US only l [ 7 161 7S3·26S4

_ GERMAN & FRENCH LANGtlAGE EDITIONS-

C"ap l
Chap t ,
Chilp t
Chap t
C hapt ,
Chapt
ChilP t.
Ctlilp t
Cl'tapl
Cl'tap t.

DISASSE M BLED HA N OBooK . VOLUM E 4

Mo' se. 8 alldot & ASCII on disk. S49
... 458 [ Vo l , 4 ,equire(! 10 ' insl ructions I

MORSE CODE, BAUDOT and ASCII RTTY
FOR THE TRS-SO MODELS I and IIIthis publication

is available in
microform

University Microlilms International

300 North zeeeR(),iII" 18 Bedlord Ro w
Dept P.R. Dept P.R.
Ann Arbor. 1.4148106 London. WCl R 4EJ
U.S.A , England

-----------
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"Nahonally Advllf1,sed Value

16 Channels 30·54 MHz; 140-' •
MHz , 4 10·514 MHz, O,gll al CIoc~ '"
Date Disp lay 110 V , AC or 12· >
16 V DC Z
Seek gate Fasl tocr vsec -4

Slow sen/sec ::Il
BrfQhl G'een 9 Dl9'l F'equency DIs· ~
play El l Anlenna Jack E.l 0
SpeakOfJack la.geTop MouoI.ng (I)

Blackel Scan Rate Fast scrvsec
Slow 4th/sec •

Scan Oelay TIme Varoable (}.4 sec , >
UNBELIEVABLY PRICED ~

AT A LOW $199.95 z
-<

"""'"PANASONIC
s-oee
TEMPO
THE>
TRAC
YAESU

Low. Low Prices
rOn Apple Computers & Accessone s

"Interface To Your Transceiver •
For RnY Or CW·· oo

m
•

,
.,

Amateur Radio

-,
n o
Ht)STLER
HY.QAIN
OCOM
f(ANTRQNICS
KENWCX){)

SONY ICF ·2001

' NAV 5399 .00

ii'~\
" " .,j

• FMlA.MISSBICW~ IIPI'Ctrvm _ • • OuaI-eoo.....,~.od,....
cotcuitry 01 AM Ulute. '''lIh -"ITIYiIy ....:l lnl.n.r....c. '~lOI1 . 0I;artz.
crywtal, pI1U101Oc~~ 1'1Iq.....cy ~lhHia!of &II b&no. __ the ut_
luning ataboilly. ";">oul a 1'1Ie' of luning d'ill • DitIlC1_. dogrt&l tuning
~eybo&'d and LCD digiteIfr~ ' Mdoul !of QUicl<. ~..,..fouch ItallOl1 MoIIIC_
toon """"' IICCUtIlCy ..., _ (1/ \1M • M-..I tuning ..., tulOtnetic _

notlll """,tl, ,.~ .n cho"".eM)' DXIng • kerion ptMM• • '*" 2_·
....., p<_. ....__ ' ...,.plIO" ol_'Ud __ on....,~lDC
_, ~tlOl1 · s..t.p LED~"'."lll" I~ •~I(
_Mty 1111 Clil AM ' SS8ICW ...... ,.... t ... .,.~100i ' ~

loon· T. II I "'" _ . pIuIo . xt«nIII __ ""CIudMl •••• Ill "' 1\.01.
nch ~. SboHlar bMIo ..., treble ooo~. otI · SIMp tt __ LCD.MdouI_ be MI '" ll).nw1ul. incf......m.tor up 10 110 """",.. ot pla,~.
automahc , .clIO Ihul.gl! • ShouidIt al... inch,""d • Intlll'&I IIInd &I!ow1l,It"Ull
dI.~""op pllle......,1 • T_ 'lCOI"dI' 11Ie~ .I!owI otf-lt'l'..i' 'lCOI"d'ng • N'llhl '

lighl to, LCD illuminat ion CA LL FOR OUR NEW LOW PRICE,._=-.

AVAN TI

ElASH '00'""'''''-',
aENCHER
CALL BCX)+(

CUSt-tCRAFT
DAIWA
CENTRON

NAV 5499 95

• ' 0 ,

•

Call for Discount Prices,

....

.- ."...
.. ..
~..~

Call For The Many Unadvertised Specia ls

NEW

.. ....,.., " "

..

SPECIALS149.95

5. Audi o OUtput : 2 WallS
6. Eo'.rn.' ~.k.. . 'mped. ""a : 4-8_.
1. Po_ Supply: IONDC IlfICIuOe(Il
I , Anta n""Im~; ~ _ 1!> onms
wnop or E.le"......~ " '11'I LO Oll
ConltOl12'O d8 An ,
II, Frequency Stabll lTy 2ti - 180
MHZ ........ JO() HZ 380 _ ~1 ~

M HZ ..""'" 1 "'HZ la l normal tern.
peratu... ,

VlOlilift WE TRAOE WE EXPQRT
Ar1 ~tI ••••••••••

lElI.EC'irIONIICS ClEN'ii"lElIa
1840 "0" Street Lincoln , Nebraska 68508

In Nebraska Call (402) 476-7331

DAIWACN-720B
SWR
s POWER METER

NEW

t,lACRQTRONICS
MAJ<.ELL
MICROSOF T
MOUNT.&IN HARO..."",RE

" C
NORTHSTAR
PANA SON IC
SANYO

"""'"

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

I "' ''''· · · ·", ,,',' ..,., '" " ", " " " ..,
"'~ ~, v." .. " ."

..-

INTRODUCTORY SPECIAL 5389.95

lUJ I(AfIlO ~ (~~f~rm· · •
CALL TOLL FREE

1·800·ZZ8·40."-

NEW

"NAV$2 18.75

Computer

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

PRICES SUBJECT TO CHANG E ANO AVAILABILITY

• • • • • • • • • • • • • •

I fie e,,,,"-<I8eOItI mel..~I" DOIn !Of",oo ~'O _ ano 'e''''''IM _ Otl one
mel.. anc:I SWI'l • ' lNlllloraclly at '"~ ........e .....~",lerWCl 8otn_
d"ll S WR C¥l De l;hKloed onslilflllV *'!I"Oul_~ sens<Itv.... aoJIUStment5- ...._ _ ~ssa

".,.... .. . ~

JIL SX·200 Programmable Scanner
1, Typt! : FM &AM
2. F,.qu."cy R.n~ : e) 26-51,995
MHz f ,.q_S~ce 5kHz; b ) SlI-&e MHz
F..-q S pa.c:e 12.5 kH, ; c ) 108-110 MH,
F ,~ Space 5 kHz : d ) 36l)-S14 "'Hz
F•.-q~ 12.5 kHi
3 . s.n..."nty: F'" a ,2b- l80 .....1
o ",",vS ,. 1208 D~S'd ....... I Ql,v
S N 1208 AM ,,126-180 l,It'!t 1 auv
S N !ODS o'3I:!O-S U tJlI1l2 0uv S '"
rosa
4. Se'-<;IIwlIy: FM Mot. lhan 60 dB al 
25 kHZ AM Mo<e Illln 60 08 al .;. 10
<"

At,lDEf(
APPLE
ATARI
BASE 2
CE NTRONICS
COMMODORE
DC HAYES
HAZELTINE
LEEDEX

•

•
•
•

•
•
•
~
a:..
•e..
"'...
•
\I
z
51..z.....__.....:::..:..;:.:,::;:;:...-~~~~~~,.
~
•
"'It....
•z..
",:.:z:

•z
~...z
~

•
"'"..a:
o

•
~
c

•
:>

'""')!
•
I
"'"•
o...
"'
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WhV use their flexible discs:
Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,

Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when sou could be using

for as low as $1.94 each?
Find the flexible disc you're now using on our cross reference list...
then write down the equivalent Memorex part number you should be ordering._. "--- ;:>..r:.:. - --'. -- • •• - - - - - - • - - - .- --_ ...... .-.. - •• .- - - - -- •• •• -- - -- ..... ... --- _.. --"......._.... - •• - - - - - - -- - ---- --"..... .._....._- - ~ - - - - - -- ---- --"......._.._. •• ... - - - • • - - - ._- ..~....-_.- - •• - - - - - -- - - -- ........ --- _....- - •• - - - - .•- - - -- ,....... -..._....... .- •• •• .- - - - - - - - .- -- ........ --_.._-~ - •• .- - _. - • •• ... -. ••• .- -- - • ••....- .._...... .-.... .. •••• - • - - ... - - ."..... -,.._- - •• - - - - - - - ... - - -.._-,. ..._"...~ ..- - •• ....,. .- P . . ... - ,•..,_... • • ••• - ..- "... ... .--- .- --"......_....._. - •• - - - - - - - - ---- -_ .._- .. •• .- - _.• - ,., - - ... "D·_ •• ._- '-" "

_.--_ .._--- - ~ - - - - - - - - - -- _.
--~.......- •• - - - _. .- - -- .- - ...." .. ---- ..._-... ..- .. - _. - _. .- -- - - - - - ....... . ..----_. -- - - .- -- -- - •• - - -- - -- -_.,.......- •• - - - - - - - - -- - - - ---- --,_....- - •• ..,,,, - _. .- -- - .•- - ..- -- ........ ---"".. ..- ... •• ••,n, -. _.. .- - - ........ - .... _.... ......" _..--,_.., ,....... ... •• ".m .- -' .- - - '-- - ..... -- ........ -..__.. ... •• ._. - ,,, ,,. - '-- - "... ~..,,' ,,'.. -- ...." " -_..._.._- - •• - - - - - - • - - - .....'" -..._,_ .... ._-~-... .... •• - - - - - - - - • - - •-_.._- ... •• - - - - - • - - -- - --_.- _.- ..._- -- •• .- - - - - .- ••• - .- -- ....",. -----_.. -- - •• .- - _. - - • • - -- - - ."..... .-"'- - ._- - •• - - - - - _.• _. _. - _. _....,. ..-- .._- - •• - - • •• • • -- - _. ........ .. ..---- - - • •..._. -- • ... - - - - - - - - - - - -.._--- - ..,. - - - - - - - - - _. - •.._--... - ... - - - - - - • - - _.. - -_...__.. --- ... ,... - - '.... - - - - . - _. - -"'- - .._- ... ... - - .•" .. - - - - - • - .. - -- .._- . , ... - - _. - - - - - _.. - --- ..._. --- - •• - • - • - - - - - - -.._-- ... - •• - - - - - - - - • - . - -.._--- • •• - - - - - - - - - _. - ---_.. -- - •• - - • • - - -- - - - •

• ._- - •• - - • • - - - -- •
_. -- ._- - •• - - - - - - - -- - _. - ---- -- - .. - - - • - - - - •-- - -.._--... - •• - - - - - - - - _. - -.._--- - •• - - - - - - - - - _.. - -

Memorex Flexible Olscs...The Ultimate In Memory Excellence

-".

trt I VISA
=

Order Tol~Free!
(800) 521-4414

In '.liCl'oQoto , 1313)_-'"

,.

~
-,--~,_.

854 Ph"",ni~ 0 Bo~ ' 002 0 ""n Amo" M,c h ,g , n 4 8 108 U.S .A.
C.II YO LL' F RII I800j 52' ''. '. 0 ' o u••id. U.• .•. 13"j . OW·.......

ComputerProducts Division

Ou. nU•• Dlocou.... .-.v.I:.bI.
_ f la._ Dileo ... peckaod , 0 d*,* :0 . COOrlon .tId
'0 _10 . caM. _...- ant> on """..,...~. 01'00
_100 _"II '00 pne;inQ. _ ... -. -.; 10 accono-
_ ....... _...-s.o.-tIII , 00 ...........
• • .: bla in 'bi of '0 .- 51 • 1011o~
Qua"'", ..._ -. • • " I I 000Mt 500 .......
<lo8CO .. ,... ,"" 1.000 or _
_ 2'lo;2.000or __ 3"Io.~000...__yOU

..., '0.000 Of """ __~ 25,OOOor .........__
e.., 5O.000or """ """ 7'Oo.tId ' 00,000 or_"ioco
N 'n' . .....n 8.. " 'OOOIInl offou' 0." tow Q".n' lly ' 00 flOC.,
Almo., . 11Memo ria.ible OIoc Immed l.,.1y ••• llebie
' rom C E, 0.., 'aciliti r.ltQuipped,o ""' II' UI Il8'
""" the Q,,","Y ptOd""'YO" II " """n_"'"he< _tancoo :0 ntld _110._ dloc llIar......I>! 'or ......
Cd ,... ...._ """"....;tMIily _ Dial 800-538 BC80__Ioo_fIo._....,_..'.._,eMler,...c : ...
... eOl;HH2·352$ . "'....... eMler.
...., ...hCon" ". _
'0\110__-.._( 1<1_:' ... __ lIio<a._
"' 10_( ' • ..,l't-.etIioo.-. .._
10 ....C._"'_...__ ... I ..___..... .... , 1"'__" .d_.._ __..,_... ,,""
...._ lor ..' 10 _ "" oc, 10 .._,
_ .... . no _>cotlOn, "" ..~ • •• _nul PI"'", ,"""• • ""_ ,""'"«._ to ""._ "",00\< _"""' Out..«_ ,,__ .. _ on • • :0 do< CI .. "'""""'..._ ... ..._.100.00. ....._ ..._
."0 00 _ __.. _ .....__
............O __._. ""' oX..__------ ..-__ C • , .. , I ..... , _ ''''''", _
_ . ....._ ,a.us.... _ ..oo__ .. _ ot
100 __ 00 __ ""001__ ....
U~ s. .._=' ..... U .....
_. _Crurl .. _"""" _
a..-""""_. ...... .....-"_CaIi
_~,_, • • _ __ u.s. ", .. " _ "
..... 3l :l-ll9'l 0.- i _ All ..- "_ ..
CO"''''. n.,.. llacuonlco « • .,.PI", l . _to-
CO_",· , "'1 Co",,,,"n,,,.,lo•• 1'_ . Ie."

, .... 0..0 y_ w......ly - y_ -...nee of Qua:,,>
.....,""• • FJ.-_ Oooa _ be, ; I w I» "'_" lIwy
... """'" 10 be de'0Cl... in ,_... won....".,,'.._n
..... .,.., 01 lIl. dal. of pure 01_ I~.n~......,.
"'. """• • "';11 no! r.. '*"I>OI>Oibl. ' or . n. " .mag.. Of _
(In"lud.n~ conHQuen,l.1 dom8lla.o) coo",ed by , ~. u" 01
M. mo' • • FI• • lill. l)Ioco,

O".llly
__• _ q...11ly ptOd""'. _ , yOU coon ..~ on.
au.J1ty -.tror Of _ . . ...... "."i"ll "';In ,... _
_ _ ••• ' . 1>10~__ 1ll""",,1>oul "'

_~"'; : I n.. _ oJ_....,...
oJ _ ...... in ....,el""lio... _ong,. 100
_in~""'*inll b" 1. 1""'. n.._00PfMe
bealed--.g.. cl"_ .........._ ..,••_.in,..... •..
100 _ coo.... f ..... , _
f..", _ -ov~_•• r ... oDIe Dooc. oettofled .o be'OO
~nl err<>< f,... E.c~ 1'_ oJ N"~ fl.d,l. d iOC .. I..' -.l,
In<l-.olly. 10 ~._~. Olrlnger>l Ol.r><lIirds oJ . ><c..lo>nce.
n..r I.., ,~......mplH'-'<la. rlOOOl" liOn, ktw-p mod"I.liOn,
...-Ha, "'i"",ng pU" ....,.. 81I<l . '''. pui rror, Tn. ....,0000_,....cI. ...., com...,;,...." ,..,0<1 on _ .....al_
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(602) 242·3037
(602) 242·8916

2111 W. CAMELBACK ROAD
PHOENIX. ARIZONA 85015

,

electroruc~

Introducing
TVRO CIRCUIT BOARDS

Satellite Receiver Boards-Now in Stock
DUAL CONVERSION BOARD $25.00
This board provides conversion from the 3.7-4.2 band f irst 10
900 MHz where gain and bandpass filtering are provided and,
second, 10 70 MHz. The board contains bo th local osc illators,
one Ilxed and the other variable, and the second mixer. Con
struction is greatl y simplified by the use of Hybrid Ieamp lifiers
for the gain stages.

SIX 47pF CHIP CAPACITORS
For use with dual conversion bo ard . • . •. •. • . .. . . . $6.00

70 MHz IF BOARD $25.00
This c ircu it provi des about 43dB gain wit h 50 ohm input and
ou tput impedance. It is designed to dr ive the HOWARDI
COLEMAN TYRO Demodulator. The en-board bandpass fitter
can be tuned tor bandw idths bet ween 20 and 35 MHz with a
passband ripple of less than '12 dB. Hybrid IC's are used tor
the ga in stages.

DEMODULATOR BOARD $40.00
This c ircu il l akes the 70 MHz center frequency sa tellite TV sig
nals in the to te 2OOmillivolt range. detect s them using a phase
locked loop, de-emphasizes and f ilters the result and ampli
f ies the resul t to produce standard NTSC video. Other outputs
Inc lude the audio subcarrier, a DC vol tage proport ional to the
strength ot the 70 MHz signal, and AFC voltage centered at
about 2 volts DC.

SINGLE AUDIO $1 5.00
This c ircuit recovers the aud io signals from the 6.8 MHz fre
quency. The Miller 9051 coils are tuned to pass the 6.8 MHz
subcarrie r and the Miller 9052 coil tunes for recovery ot
the audio.

DUAL AUDIO $25.00
Duplicate at the sing le audi o but also covers the 6.2 range.

DC CONTROL. $15.00
SEVEN .01 pF CHIP CAPACITORS
For use with the 70 MHz IF board . . • . . . . . ... •. • . • $ 7.00 SPECIAL SET OF FIVE BOARDS $100.00

INCLU DING DUAL AUDIO (2 single audio boards)

1900 to 2500 MHz MICROWAVE DOWNCONVERTER
MICROWAVE RECEIVER This receiver is tunable over a range of 1900 to 2500 MHz approx imately, and
is intended for amateur use. The local osc illator is vo ltage controll ed, making the I.F. range approximate
ly 54 to B8 M Hz for standard TV set channels 2 thru 7.

P.C. BOARDwil h DATA 110 5 $15.00 6 1011 $13.00 121026 $11.00 27 ·up $9.00

P.C. Board wi th al l parts for assembly $49.99 P.C. Board wit h all c hip caps soldered on $30.00
P.C. Board with all parts fo r assembly P.C. Board assembled & tested , 569.99

pius 2N6603 $69.99 P.C. Board assembled & tested wil h 2N6603$79.99

HMR II DOWNCONVERTER with Power Supply, Antenna (Dish) & all Gables for installation. 180 Day Warranty.
i to s $150.00 6t011 $140.00 tz -up $1 25.00

VAGI DOWNCONVERTER with Power Supply, Antenna (Vagi) & all Cables for instal lat ion. 90 Day Warranty.
110 5 $150.00 61011 $140.00 t z -up $125.00

YAGI DOWNCONVERTER as above but Kit. (NO CABLES) Wi lh Box.
t i o s $125.00 6t0 11 $115.00 tz-up $100.00

HMR II DOWNCONVERTER as above but Kit. (NO CABLES) With PVC.
t ro s $125.00 6t011 $115.00 tz - up $100.00

•• ••• •••• ••• ••••• ••• •••• ••• ••••• •••• •••• ••• ••••• ••• •••• ••••••••••• •••• ••••••• •••• •••••••••••••••• •••• •••• ••••••••••••••••••• •••• ••••••••••••••••• ••• ••••• •••• ••••• ••••••••• •

SPECIAL NEW STOCK OF CARBIDE DRILL BITS-YOUR CHOICE $1.99

1.25mm 13/64 36 47 55 63
1.45mm 19 37 48 56 64
3.2mm 20 38 49 57 65
3.3mm 24 39 50 58 67
1/8 26 40 51 59 68
3/16 29 44 52 60 69
5/32 30 45 53 61
7/32 31 46 54 62
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Phone.

Start taking calls in curious places with the

new Cordless &revolutionary,
Special Purchase-The I!d('Qit" Cordless Telephone!

We are pleased to announce the Escort Mark III Is now available
at special prIcing. We bought the manufacturer's entire inventory••

and we are passing the savings on to you!

The Escort Mark III was originally designed to retail for 5199.95. Now, we
suggest a retaIl price of 5169.95 to 5189.95. Or, you can move them

out at 5149.95. In any event, you'll like the profit margins.

QUANTITY

1-2 units
3-5 units
6-11 units

12-23 units

DEALER PRICE

69.75 each
64.50 each
62.50 each
60.75 each

GROSS PROFIT AT $149.95

53%
57%
58%
59%

On all orders of 12 or more, we pay the freight! ThIs Is your epportunlty
to stock up for the Christmas buying season. These are Ideal gift

items, that will really move out!

ESCORT M ARK III SPECIFICATIONS

VHF DUPLEXERS
This dup lexer was made lor RF Harr is Mobile
Phones and Two Way Radios. These duplex
ers can be used in any mobi le phone or two
way radio system, a long with having the ca
pabilities to be modified lor UHF use. The
physical d imensions are 3 315~ Long, 4 215 "'
Wide, and 1 1I10 ~ Deep. The approximate
weight is 18 oz./1Ib.2 oz.. PRICE $14.99

•

•

•

,
.' +
~ " '='

-'--~.J

elec:tr0'VC:1

HOW WE CUT THE CORD.
The new Cordless Phone
works on a simple,
highly sophisticated principle.
A small base station plugs into
your regu lar phone jack, and
an electrical wall outlet. The
base station then transmits
any in- or out-going call to the
handheld receiver , anywhere
up to 300 teet.Exactly As Shown

• Operates as a regular telephone on touch-tone or
rotary dial systems

• Range up to 300 feet

• Ni·Cad rechargeable batteries Included
in telephone

• Charger buill into base transmitter
• Simple plug-in instaJ latiort!

• High-performance antenna
• Full duplex, answer and dial out

• Full FCC approval

j Toll Free Number

I ~~~::~'J800-~52~8-0:1~80 iiIU<ill zl. (For orders only) ~"a__;;;;;;;;;\..:~========_



"FILTERS"
Col l i ns Mechan ical Fi l t er #526-9724-010 Model F455Z32F
455KHz at 3.2KHz Wide . $15.00
--------------- --- . ----------- ----------------- ------------ --------------------------------

At l as Crystal Fil t ers
5.52-2 .7/8 5.52MHz/2 .7KHz wi de 8 pole
5. 595-2 . 7/8/U 5.595MHz/2 .7KHz wi de 8 pole upper s ideband
5. 595- . 500/4/CW 5.595MHz/ .500KHz wi de 4 pole CW
5.595-2 .7/LSB 5.595MHz/2 .7KHz wide 8 pole lower sideband
5.595-2 .7/USB 5.595MHz/2 .7KHz wide 8 pole upper s ideband
5.645-2 .7/8 5.645MHz/2.7KHz wi de 8 pol e
9.0SB/CW 9.0MHz/ 8 pole s ideband and CW

Your Choice
$12 .99

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

Kokusai Electric Co . Mechan i cal Fi l ter #MF-455 -ZL-2 1H
455KHz at Center Frequency of 453 .5Kc Ca rr ier Frequency of 455Kc 2.36Kc Bandwidth

$15 .00
------- ----- ----------------------------------- ---------------- ---- ------------------_.-- --

Crystal Fil ters
Nikko FX-07800C
TEW FEC-103-2
Tyco/ CO 001019880

Mat oral a
PTl
PTI
CO

4884863B01
5350C
5426C
A10300

7.811Hz
10. 6935
10. 7MHz 2 pol e 15KHz Bw. Mot orol a #48084396K01
Thru #48084396K05
11.7MHz 2 po le 15KHz Bandwidth
12MHz 2 pole 15KHz Bandwi dth
21 .4MHz 2 pole 15KHz Bandwidth
45MHz 2 pole 15KHz Bandwidth (For Motorola
Communications equipment)

10.00
10.00

4.00
5.00
5.00
5.00

5.00

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

Ceramic Filters
Murata BFB455B 455KHz

CFM455E 455KHz +- 5.5KHz
CFM4550 455KHz +- 7KH z
CFR455E 455KHz +- 5.5KHz
CFU455E 455KHz +- 1.5KHz
CFU455G 455KHz +- 1KHz
CFW4550 455KHz +- 1KHz
CFW455H 455KHz +- 3KHz
SFB4550 455KHz
SFElO .7 10. 7MHz
SFG 10.7MA 10 .7MHz

Clevi te TO-01A 455KHz
TO- 02A 455KHz

Nippon LF-B4/ CFU455I 455KHz +- 1KHz
LF- B6/ CFU455H 455KHz +- 1KHz
LF · C18 455KHz

Tokin CF455A/BFU455K 455KHz +- 2KH z
Matsushira EFC-L455K 455KHz

ROT RON MUFFIN FANS Model Mark 4/MU2AI
These fans are new factory boxed 115vac at 14watts 50/60cps . Impedance Protected-F
CFM i s 88 at 50cps and 105 at 60cps.

I 2.40
6. 65
6. 65
8.00
2.90
2.90
2.90
4.35
2.40
2.67

10. 00
5. 00
5.00
5.80
5.80

10. 00
4. 80
7. 00

17.99
-------------------- ------_.._--------------------------------------------------------- --

SPECTRA PHYSICS INC. Model 088 HeNe Laser Tubes.
Power output 1.6mw . Beam Dia . . 75m'll . Beam Oir . 2 .7mr . 8Kv starting voltage
68K ohm Iwatt ballast 1000vdc +-100vdc 3.7ma . TUBES ARE NEW 559 .99

1711 73 Magszine • January, 1982



"AMPLIFIERS"
AVANTEK LOWNO ISE AMPLIFIERS

Model s UTC2-102M AP-20-T AL-45-0-I AK-IOOOM
Frequency Range 30 to 200MC 200 to 400MC 450 to 800MC 500 to IOOOMC
Noi se Figure 1.5dB 6.5dB 7dB 2.5dB
Voltage +1 5vdc +24 vdc -6vdc @ +12vdc +12vdc @-12vdc
Gain 29dB 30dB 30dB 25dB
Power Output IdB Gain +7dBm IdB Gain +2OdBm IdB Gain - 5dBm IdS Gai n +8dBm
Pri ce $49 .99 $49.99 $49.99 $69. 99

Min i Ci rcui t s Double Ba lanced Mixers

Model RAY-3
Very Hi gh Level (+23dBm LO ) 70KHz t o 200folJz LO, RF ,DC to 2DDMH z IF
Conversion Loss,dB One Octave From Band Edge 6Typ . /7 .5Max. Total Range 6.5Typ . / 8Max.
Isolation,dB Lower Band Edge To One Decade Higher (LO-RF/LO- IF) 55Typ . /45Min . Mid. Range
(LO-RF/ LO-I F) 40Typ. /3DMin. Upper Band Edge To One Octave Lower (LO-RF/LO- IF) 30Typ./
25Mi n.
Pri ce $24. 99

Model TSM-3
Standard Level (+7dBm LO ) . IMHz to 400f~z LO, RF,DC to 4DOMH z IF
Conversion Loss ,dB One Octave From Band Edge 5. 3Typ . /7.5Max. Total Range 6. 5Typ./8.5Max .
Isol at ion,dB Lower Band Edge To One Decade Higher (LO-RF/LO- IF) 60Typ./50Min. Mid. Ran ge
(LO-RF/LO- IF) 50Typ. /35Min . Upper Band Edge To One Octave Lower (LO- RF/LO- IF) 35TY P./
25Mi n.
Price $11.99

Hewlett Packard Linear Power Microwave RF Transistor HXTR 5401/ 35831E

Co l lector Base Brakedown Voltage at Ic=100ua
Collector Emitter Brakedown Vol tage at Ic=500ua
Collector Cutoff Current at Vcb=1 5v
Forward Current Transfer. Ratio at Vce=15v .l c=lSma
Transducer Power Gain at Vce=18v,Ice=6Oma,F=2GHz .
Ma ximum Ava ilable Ga in at Vce=18v ,Ic=6Oma,F=lGHz/F=2GHz
Pri ce $29.99

Mot orol a RF Power Ampl ifier Modules

35volts min .
30vo lts mi n.
l OOua max.
15min,40typ.1 25max
3dBmi n,4dBtyp
14dB tYP,8dB typ

Model
Frequency Range
Vo ltage
Output Power
Min imum Gai n
Hannonics
RF Input Power
Price

MHW612A
146 to 147MHz
I2. 5vdc
20wa t ts
2DdB
-30d8
400mw
$57.50

MHW613A
150 to 174MHz
12.5vdc
30wat ts
20dB
-3OdB
500mw
$59 .80

MHW710
400 to 512MHz
12.5vdc
13watts
19. 4dB
40dB
250mw
$57.50

MHW720
400 to 470MH z
12.5vdc
20wat t s
21dB
40d8
250mw
$69 .00

Toll Free Number
800-528-0180
(For orders only)
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"TRANSISTORS"

WATKINS JOHNSON WJ -M62 3.7 to 4. 2GHz Communi cati on Band Double Ba lanced Mixer

SSB Convers ion Loss 4. 9dB Typ. 6dB Max. fR 3.7 to 4. 2GHz
5.5dB Typ. 6.5dB Max. fI DC to 1125MH z fL fR

fI 880MH z fL fR
SSB Noise Fiqure fR 3.7 t o 4.2GHz

4.9dB Typ . 6dB Max . fl 30 t o 1125MH z fL fR
5.5dB Typ. 6.5dB Max. fI 880MH z fL fR

$100.00

I - Port

Isole t ton
fL at R
fL at I

30dB Min. 4DdB Typ. fL 2.B to 5.35GHz
25dB Mi n. 30dB Typ. fL 4.5 t o 5.35GHz
20dB Min. 30dB Typ. fL 3.6 t o 4.5GHz
15dB Min. 25dB Typ. fL 2.8 to 3.6GHz

Conversion Compression IdS Ma x. fR Level +2dBm
Fl atness . 2dB Peak t o Peak Over any 40MHz Segment of f R=3. 7 t o 4. 26Hz
Thi rd Order Input Intercept +lldBm fRI=4GHz fR2=4. 0IGHz Bot h at - 5dBm fL =4. 5GHz
Group Ti me Del ay . 5ns Typ..75ns Max. fR3 . 7 to 4.2GHz fL 3480MHz @ +13dBm
VSWR L-Por t 1.25 :1 Typ. 2.0:1 fL 2.8 to 5.35GHz

R-Por t 1.25:1 Typ . 2.0 :1 fR 3. 7 to 4.2GHz fL f R
1.4 :1 Typ . 2.0:1 fR 3.7 to 4.2GHz fL fR
1. 5 ':1 Typ . 2.0 :1 fl=I OOMHz
1. 3 :1 Typ. 2.0:1 fl =500MHz
1.8 :1 Typ. 2. 5:1 fl=1125MHz

RF Transi storSGS/ ATES RF Transi stors
Type . BFQ85 BFW92
Coll ector Base V 20Y 25v
Collector Emitter V 15v 15v
Emitter Base V 3v 2.5v
Col lector Current 40ma 25ma
Power Dis s i pat ion 200mw 190rnw
HFE 40min. 20Omax . 2Omin. 15Omax.
FT 4GH2 mi n. 5GHz max.I. 6GHz Typ.
No ise Fi qure IGHz 3dB Ma x. 50DMHz 4dB Typ.
Pr ice $1.50 $1 .50

Motoro l a
MRF901
25v
15v
3v
30ma
375mw
3Om i n. 200max .
4. 5GHz t ypo
IGHz 2dB Typ.
$2 .00

2N6603
25v
15v
3v
30ma
400mw
30min. 20Omax.
2GHz min.
2GHz 2. 9dB Typ .
$10. 00

Nati onal Semiconductor Vari able Vol tage Regulator Sale !!!! ! !!!!

LM317K
I. 2 to 37vdc
I. 5Amps
TO-3
$4 .50

LM350K
I. 2 to 33vdc
3Amps
TO-3
$5.75

LM723G/L
2 t o 37vdc
150ma .
TO-IOO/TO-116
$1. 00 $1.25

LM7805/06/ 08/1 2/15/ 18/24
5. 6. 8 , 12 , l S, 18 ,24vdc

lAmp
TO-220/TO-3
$1.17 $2.00

P &B Sol id State Re lays Type ECTI DB72
5VDC Turn On 120VAC Contact 7Amps
20Amps on l O"xlO"x. 062" Alum.Heatsink. with
Sil i con Grea se $5.00

*May Be Other Brand Equiva lent

Toll Free Number
800-528-0180
(For orders only)
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"MIXERS"
WATKINS JOHNSON WJ-M6 Double Balanced Mixer
LO and RF 0.2 to 300MHz IF OC to 300MHz $21. 00
Conversi on l oss (SSB) 6.5dB Max. 1 to 50MHz

B.5dB Max . . 2 to 300MHz WITH OATA SH EET
Noise Figure (SSB) same as above

B.5dB Max. 50 to 300MHz
Conversi on Compress ion . 3d B Typ .

NEC (NIPPON ELE CTRI C CO . LTD. NE57835/ 2SC215D Microwave Transistor
NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ . $5 .30

F=3GHz dB 3.4 Typ. F=3GHz dB 9 Typ.
F=4 GHz dB 4. 3 Typ. r=4GHz dB 6.5 Typ.

Ft Gai n Bandwidth Product at Vce=8v. Ic= lOma . GHz 4 Min. 6 Typ.
Vc bo 25v Vceo 11v Vebo 3v Ie sOma . Pt. 250mw

UNELCO RF Power and Linear Amplif ier Capaci t ors

These are t he f amou s capa c i tors used by all the RF Power and linear Amplif i er manufa cutures
and described in the Motorola RF Dat a Book .

10pf 22pf 30pf 4Dpf 100pf 25Dpf 1 to l Opes . . 60¢ each
13pf 25pf 32pf 43pf 120pf 82Dpf 11 to 50pcs . .50¢ each
14pf 27pf 33pf 62pf 180pf 51 t o 100pcs . . 40¢ each
20pf 27. 5pf 34pf 80pf 200pf

NIPPON ELECTR IC COMPANY TUNNEL DIODES $7 .50MODEL l S2199 lS2200
Peak Pt. Current rna . Ip gIn;n. IOTyp. l Imax. 9min . 10Typ. llmax .
Va l ley Pt . Current ma o Iv I. 2Typ. I. Smax. I. 2Typ. 1. 5max.
Pea k Pt. Vol tage my. Vp 95Typ. 12Omax. 75Typ. 9Omax.
Projected Peak Pt. Vo ltage my . Vpp Vf=Ip 48Omi n. 550Typ. 63Omax . 44Omin. 520Typ. 60Omax.
Series Res . Ohms rS 2.5Typ. 4max. 2Typ. 3max.
Terminal Cap . pf. Ct I. ?Typ . 2max. 5Typ. &nax .
Valley Pt. Voltage my. VV 370Typ. 350Typ.

FAIRCHILD / DUMONT Osci l l oscope Probes Model 4290B
Input Impedance 10 meg . I Input Capac ity 6.5 to 12pf ., Divi sion Ration (Vo l t s/Di v Fa ctor )
10:1. Cable Lengt h 4Ft . • Frequency Range Over lOOMHz ,
These Probes will work on all Tektroni x, Hewlett Packard, and other Oscilloscopes.

PRICE $45. 00

MOTOROLA RF DATA BOOK

li st al l Motorola RF Transis tors / RF Power Ampli fi ers , Varactor Diodes and much much
more.

PRICE $7 .50

Toll Free Number
~COfU electroauCI

800-528-01 80
(For orders only)
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"SOCKETS AND CHIMNEYS"
ElMAC TUBE SOCKETS AND CHIMNEYS

SKIIO Socket $ POR SK626 Ch imney $ 7.70
SK406 Chimney 35.00 SK630 Socket 45.00
SK416 Chimney 22.00 SK636B Chimney 26.40
SK5DO Socket 330.00 SK640 Socket 27 .50
SK506 Chimney 47.00 SK646 Ch imney 55.00
SK600 Socket 39 .50 SK7 IlA Socket 192. 50
SK602 Socket 56 .00 SK740 Socket 66.00
SK606 Chimney 8.80 SK770 Socket 66.00
SK607 Socket 43 .00 SK800A Socket 150.00
SK610 Socket 44.00 SK806 Chimney 30 .80
SK620 Socket 45 .00 SK900 Socket 253 .00
SK620A Socket 50.50 SK906 Chimney 44.00

JOHNSON TUBE SOCKETS

124-115-2/ SK620A Socket $ 30.00 124-113 Bypass Cap . $ 10. 00
124- Il6/SK630A Socket 40 .00 122-0275-001 Socket

(For 4-250A,4 -400A,3-400Z , 10.00
3-500Z) 2/$15.00

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

430pf
470pf
510pf
560pf
620pf
680pf
820pf
1000pf/ .00luf*
1800pfI. 0018uf
2700pf/ .0027uf
10,OOOpf/.Olu f
12 ,OOOpf/ .012uf
15,OOOpf/ .015uf
18 .000pfI .018uf

CHIP CAPAC ITORS

.8pf
Ipf
I. lpf
I.4pf
I. 5pf
I.8pf
2.2pf
2.7pf
3.3pf
3.6pf
3.9pf
4.7pf
5.6pf
6.8pf
8.2pf

PRICES: I to 10 
II to 50 
51 to 100 -

10pf
12pf
15pf
18pf
20pf
22pf
24pf
27pf
33pf
39pf
47pf
51pf
56pf
68pf
82pf

.99¢

.90¢

.80¢

101 to 1000
1001 &UP

100pf*
IIOpf
120pf
130pf
150pf
160pf
180pf
200pf
220pf*
240pf
270pf
300pf
330pf
360pf
390pf

.60¢ * IS A SPECIAL PR ICE: 10 for $7.50

. 35¢ 100 for $65.00
1000 for $350.00

-------- . --------- ------ -- -----------------------------------------------------------------
WATKINS JOHNSON WJ -V907: Voltage Contro l led Mi crowave Oscill at or $110.00

Frequency range 3.6 to 4.2GHz , Power ouput. Min . l OdBm typica l . BdBm Guarant eed.
Spurious output suppression Harmonic (nfo) , min . 20dS typical . In-Band Non-Harmonic , mi n.
60dS typical, Res idual FM, pk to pk , Max . 5KHz, pushing factor. Ma x. 8KHz/V, Pul l i ng figure
(1.5 :1 VSWR), Max . 60MHz, Tun ing vol t age range +1 t o +15volts, Tuning current, Max. -O.lmA,
modulation sensi tivity range , Max. 120 to 30MH z/V , Input capaci tance , Ma x. 100pf, Oscillator
Bias +15 +-0.05 volts @ 55mA . Max.

Toll Free Number
800-528-0180
(For orders only)
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"TUBES"
TUBES PRI CE TUBES PR ICE TUBES PRICE

2E26 $ 4.69 5721 $200.00 8462 $100.00
2K28 100 .00 5768 85.00 8505A 73.50
3B28 5.00 5836 100. 00 8533W 92 .00
3-5002 102.00 5837 100.00 8560A 55 . 00
3- 1000Z/8164 300.00 5861/EC55 110.00 8560AS 57.00
3CX1000A/8283 200 .00 5876A 15.00 8608 34.00
3X2500A3 200 .00 5881/6L6 5.00 8624 67. 20
4-65A/8165 45. 00 5894/A 45. 00 8637 38 . 00
4-125A/4021 58.00 5894B 55.00 8647 123.00
4-250A/5022 68.00 6080 10. 00 8737/5894B 55.10
4-400A/ 8438 71.00 6083/AX9909 89. 00 8807 1000. 00
4-400C/ 6775 80.00 6098/6AK6 14. 00 8873 260 .00
4-1000A/ 8166 300.00 6115/A 100. 00 8874 260 .00
4CS250R 69.00 6146 6.00 8875 260 .00
4X150A/7034 30 . 00 6146A 6.50 8877 533.00
4XI 50017035 40.00 6146B/8298A 7.50 8908 12.00
4X I50G 50 .00 6146W 14 .00 8916 1500.00
4X250B 30.00 6159 11.00 8930/ X6512 45 .00
4CX250B/7203 45.00 6161 70.00 8950 10.00
4CX250F/7204 45.00 6291 125. 00
4CX250FG/8621 55. 00 6293 20 .00 68K4C 5.00
4CX250K/8245 100. 00 6360 4.00 6DQ5 4.00
4CX250RI7 580W 69. 00 6524 53. 00 6FW5 5.00
4CX300A 99 .00 6550 7.00 6GE5 5.00
4CX350A/ 8321 100.00 6562/6794A 25 .00 6GJ5 5.00
4CX350FJ /8904 100. 00 6693 110.00 6HS5 5.00
4X500A 100.00 6816 58 .00 6JB5/6HE5 5.00
4C X60OJ 300. 00 6832 22 .00 6JB6A 5.00
4CXI OOOA/ 8168 300.00 6883/ 8032A/8552 7.00 6JM6 5.00
4CX 1500B/8660 300.00 6884 46.00 6JN6 5.00
4CX3000A/ 8169 300. 00 6897 110.00 6JS6B 5.00
4CX5000A/ 8170 400.00 6900 35 .00 6JT6A 5.00
4CXIOOOOO/ 8171 500.00 6907 55 .00 6K06 5.00
4CX1 5000A/ 8281 700 . 00 6939 15.00 6K66/EL 505 5.50
4E27/ A/5-1 23A/B 40. 00 7094 75 .00 6KM6 5.00
4PR60A 100. 00 7117 17 .00 6KN6 5.00
4PR60B/ 82 52 175.00 7211 60 .00 6LF6 6.00
KT88 15.00 7289/3CXIOOA5 34. 00 6LQ6 6.00
OX362 35.00 7360 11. 00 6LU8 5.00
OX41 5 35.00 7377 67 .00 6LX6 5.00
572B/Tl60L 44. 00 7486 75 .00 6ME6 5.00
811 10.00 7650 250 .00 12JB6A 6.00
811A 13. 00 7843 58 .00 "WE ARE ALSO LOOKING FOR
812A 15.00 7868 4. 00 TUB ES NEW/ USED ECT."
813 38.00 7984 12. 00
4624 100. 00 8072 55.00 WE BUY SELL OR TRA DE
4665 350.00 8121 50.00
5551A 100.00 8122 85 .00
5563A 77 .00 8236 30.00
5675 15. 00 8295/ PU 72 300.00

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WI THOUT NOTICE 1 11 1 1111 1 1 1 " rrtr trrrrrr trrrrrrrrrr r• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Toll Free Number

~~ electroauCI800-528-0180
(For orders only)
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"TEST EQUIPMENT"

1..I""i. ZOO3 S_oIS,,...1 c.... tor Sy. l _
JJOJ !> to SOCl'Ic s.._ . JJ2J I t o 100Cl'1< l .. ' .b ) ,J34J ~f lo.tpu. so _.lJOO
~f lAIt9<'l/A t t ""oOlor 50 o_.J)SO RF ~t,, 'o•• JJ6OA R,t" Hool"I •• lo• •lJ70 OhOI. y
P,,,,.,, 1"~.

100.00
1<,0.00
t<'o.oo
I!IO.OO
IlS.oo
100.00
100.00
l SO. OO
12S.00
1<,0.00
100.00
tOO. OO
100.00
100. 00
J5 .00
15.00
1$.00
I S. OO

100. 00
125. 00
100.00
100.00
7~.00

3<,0.00
~.oo

100.00
115.00
00.00
1S.00
0000

115.00
00.00
0000
15.00
15. 00
Z~ . OO

00.00
100. 00

JS. oo
ZOO.OO

~"
~"

""00.00
15.00

l!lO.OO
l~ . oo

J5.00
100. 00
15.00
00.00

lIneri. '; ...
20 to 100000l
U .... , . , lkoto<:tor ......." ..... l_
Slot ted l I _ r to l.Q<•
SI ...... U _. to -.
.. 51ot to<l L;.. J t . 11GHl lWlot 510"'"
II.. l .ts to 5. 85GHZ/J8lot 510" '" U ...
5.85 10 e. lGItl/Ul IOI Sl ott.., I' ... 8.1 to
12.'GH. /P8lot 510tt'" Ll... 12. ' to IllGHl/
I Z811 8 "2a1A 1ldo,,"""12918 fo~,,,,,

l ..n.lti"'I~HI """, 2 . 6 to 18GHr/.nd •
~11 8 "'b,,'II8IOS 510tted Lin. 1.05 to lO . !> 900.00
8068 Slott .... L'''' J to IZGI<l/H8Iot
51. t ted Lj.. 7.OS .0 10.!oG/<l1181D11 Slott....
U •• 8.2 to I l .tGI< .!"1l9Z8 h perod l r ••, HI..,
.. to l/418 IA , m\AJ~'t. ,..-. .. .. ..1 4l. 50;0 . 00

-,
ZI9IlXll I
JlOlI.,l106A....-- ~".

11](,.,..,,1£~If1"S

JOOl_l1I lH,,,tl 1 coo.,--", 6 t. 100< l'OoJt
lOli' ., t o _ *
lon t>r id 2 to A'" _
J039. 20 01' '''ti 1 e-l IZS t . 2\C11< lao.
lO'Cl-lO 01,0<:" 1 C...... I 160 to SOCl'Ic l'OoJt
JOlJ_lO 01 ''''''''''. \ tou,l I .... lGc 2'Ode
lOU·ZO (11 '''' 11 ....1 C""pl I to IlGc 2'Od8
3(1UBlO OI."tion.1 COUpl., J.1 '0 8. :lGc 2WB
304stJO O\.o<: tl ••• 1 C""p)• • 1 t. 12. A'" lGdIl
4CllS lIyb,'d Jell
2200li1 J04J..10 (11 , ,,, ' 1,,,,. 1 touolo, 1. 7 t o lGc I WI
ZlOOl l lO4J..lO Oi .....,Ii"". 1 ,-1., 1.1 t o'''' »:II
I l1ll lf )00)..\0 0'_11 1 e-I 2 to ~'" lOde
Z20ll l )OO)..lO 0'_ " 1 e-I 2 to ~ JOoJe
22JlI .....pt... I to • 8. 2 •• U. 4Gc
115J81 t(J I~-IO 0, _ U...1 e-l J_IIS t o "" 1_
Z15l91 OOlst lO 0' _ 1\_1 ,-1 I. ~ t. Ii1&< 1(ldII
22'>4QA/ oolXIO Oi _ li 1 e-I. , Z to lGc lOde
n5" Ot. " t l .... l e-I 1 to lGc 10dII
21689 OI.....,t i"".1 Cou91 15. 1 to 11.JGc
21816/ 401~C6 OI .o<:ti ....1 C""pl•• J.85 t. IlGc 60lB
1l 1~1 401SCJ(I OiTK'i on.1 Cou,lo. I 10 ll.lr" 3Cl<lB
14064·30 Oi ."tion.l C"". l., 6 to lOGe ]0<11
tlOI v••hbl. Att t •• 5.85 '0 8.ZGc 0 to 60dB
UIO I varlAbl . Att tor 12.6 to 18G< 0 10 6Ilo'8
20\.1 Slott.... l ' ". ~"" _ ~ to lOGe
'>851 f~y ...... 8. 2 t4 l OCo<
01 1' 90 1.'" Ie ' 0 26.56<
'>8 15 _ .... 1 ' 0 10. K<
106001 C I s..",.
Ilo2&l l h t .... _t 1.2 I. U.1Gc
SIOO _nutl ,_
A_161ot ~.,'.bl. An...... t ...
01SJ6 OI, ,,U .... 1 Coupl . ,
152· J toupl..
2S0J a h . r
n~)_ J 01,,,U....1 CoupI•• 4 to 6Gc .l<l ~

IZ~I F."'l_" " t •• 5.84 to 1.2Gc
9OS1!> IW. AU"".. to.
OI£l1\lol r .....bl. lkol«to' Ie to 26. 5Gc
51 S-1I"11 ....d
51 S-1I"11 _
5100 "'h. r..-rn.... _
1\101 110 _ UrtUl. At_tor
I"AJ7 _Jl _5tD2 _n f il t ...
5Yf ZSOO SOO" I.... 1......1. 8Md<>o u f li t .... 2<,0 to 5OCI'O::
919('0100 SPOI 5. lt'.
601 .....t ... I to 10lt 8 . 2 to Il . A'"
900'J-IO Oi_ti"".1 C"".Io. I to lOGe IClolB
SOlO 0 to 10dB ~• • ; .b1. All.... I • •
269Z +JO to 6Clol8 VAi u bl . At,""ufto.

_ 1.lt Poe.., .
_ 1.n Poe' . ""
_ I.n ' .'0' ''''

..-..-..........••••••
~. r<!.

•••. u d...-..-••rd..•••...•••.fI.l<d.
• ••d.
• ••d.
110...1........................
a.."U t ....
oo
R.d.' (1";9"

""5.g~

""5~rry . le ", I I••
5t """• • t
5y -.·
I .. t i.
I .. t h
I.U_lo
I~U .......
1. 1..le
I ...u .
I ••••""
,....11...
.... . 1I ••
... . 01• •
"'1""n.1 ["g.
a l • .--.o•• [q " ll1"'""t

l lOO . oo
2100.00
~.oo

see.ee
1100.00
00.00

150.00

lOOlI.OO

6100. 00

~.oo

100.00
1100.00
~. oo

2100.00
150. 00
soo.oo

1800.00
Joo.OO
400. 00
eoo.oo
400. 00
400.00
2!1O.oo
I!IO.OO
_.00
~.oo

~.oo

llOO.OO
llOO.OO
~.oo

~.oo

' 00. 00
soo.cc
400.00
scc.cc
~OO.OO

~.OO

~.oo

~.oo

lOOlI.OO
lOOlI.OO
lOOll.oo
100.00
~oo

JIoO.oo
150.00

1000.00
100.00

llOO. OO
lOOlI.OO
100l1.00
_.00

1!lO.OO

"'"l1llJ/11l7"

'"~
80001/051
411>- 2281.

'"'IOJ111291A
5 P'JI2~

••,~ ,
'"".rs_IOII'

----

_.u__u
.......--t.
Polo''''
l.H.--Hi Il14'1

cca..._.
Alf >"O<l....
...h<~
5ynl"Oll 00<1..,
Si . go.

T[51 [~!l "'- 1f1"
Ul ," ... 1 ,"-.t4, Its t4 1I CM<,
M FII 51,...1 _ . _ _ 1"1....., ...

lillllJ<l to ~5101: .. Its t4 21011<
..., _ ,....~ ... 200 , . Il'IXPO<
....11....
s....p 4.."".0 ...,. ly,•• 10010:", t4 ~0C0<

Sto.d••d 5 i ~••1 ""."to. Fo. c.
f."'lo" " ","u r 10 to lOOCI'1<
f."'lu""" ","t .. (I to ~0PIi: ~H " '111<) I" t4 5OOM<
5l1f't..,. In. I,•• • Ue to l_ .... . G·6 C_"HI"
S....,......... to, (I '0 15101: .... P'S·19 . _ . S_I ,
S,.." rd 5i ,...1 _41 l !iIOl t . J'"
5t_.... 00" .11"" ... , 15 '0 100CI'1<
SI,...1 r..-r.tor 11'10 ' 0 06tUI<
""..-.~ Soool>t Glctll.tor' to Il .~lic
Ii.. l. t~.1 ' I.. I.
....... Ssoo<t..- .... Iy'... 10PIi: t.~ . ' t "
IE.,•• in., OlJVOll6lOlJ/lFlJa/. JO II IEo<"
AU_to. CIl4II101~IOI"'409 • .., Ih," /,d. . ....
~12J91 u;Il~0/U612~ IllIGil6l

Go....1 " dl . BOst 5U"do. d S ; ~• • I ""• • n o. 16K, to \.OI'Ic
lIoooI.11 '." ord 1JOIo ._r ...., 1;tl.. 10 10 !>OOMc ~ ","" lS
"... l.tt Poe'ord lJOS 9_. ,,",,11ft.. 10 10 50014< 4,,,,"" t>_1." P.'Urd 14(1l 5.... ' .....,ltoc ~.5 10 ilOPli:
lI... l.tt Poe .. '" 6UX "1"1 t. 10tMl,
_ I.tt h ,u'" 61!1O 5'" t.,
_ I.U , .,.. '" Hil _ , , ... 1_ t4 ~OO<

_ Ion 'oe••'" 6060l 5,,...1 ,"-rotor \oOvU t .6!tOe
.....1. " , ....'" "*' 5i,...1 GM..-...... 10 t o ' 1'011<
_ I." 'oe" '" '*' 5i,...1 -"".'0' 10 to _
_ 1... . 'oc""''' 5;,...1 _.tor 1(1 to _
_ 1..n , ,,.. '" 6OI!If 519".1 "" (Of" 1(1 10 ~ 55Mc

_ 1•• t , ,,.. '" 61lA ~'9".1 to• •~ ,. IZJOi'Oc
_I ott , .,• • rd 6\~A 5j ~• • 1 (,ooI••OIor 900 to Zl COO<
" I.tt P• • •• rd 616.1. 519• • 1 Goo~.no r 1.8 to ~ .1G<

H I. tt P,",nl 61U 519••1 G.o... tor 1.8 I. '.ZGc
_ I.tt , • • •• nl 61SA 5 1~".1 Gon~.no. l.8 to 1.6Gc
" I.tt P. "..... 6188 Slg• • 1 Goo lto. J.8 '0 1.6Gc
II ).U , •••• '" 621;1A S191101 _ 7 to IIG<
_ 1." , . " .'" 62. T.n set \.9Z5 to 715<10<
_ lot t 'oe "'" 6l6A 51 1 _ 10 t4 ISG.
_ I." Po. u '" 6l&l 51 1 _ IS 10 ZIG<
_ l ot. P. ... rd M(lII f _ y _1 16.5 to~
" Jott 'oeurt l550l "" '1461. Inl Sol
" Iott 'oe O. '" !>US\. I,_y e-ur , . 0 SOle
_ 1. U Poc' ."" \o251A PI"" I. Fo' OlIO... 10 to l COO<
1I I.tt P.,..", \o2\o2A Plu9 I. Fo, . ""• • 100 to l 5O'l<.
lI lot t Poe"'G '>l S-M Plu9 I. for . ""• • SO ' 0 !>OOMc
" I.U P" 'ord !>l 5ol B Plu9 I. Fo_ .""• • ZOOM< to ]Gc
....I.u 'IC '''·G !>l6OA F'.qo.n<y Oh;~ .r 10 ll . • '" For .t>o ••
" l.u P" ' , rd !>l6ZA Plug I" Fo. ,""•• I I.... 10t. ... 1
_ J... P., •• NI \]27 8 OVII.,., f ...........y IIot.. t o SSOII<
.....I.tt , .".'" 0I'\6J6 " S• • d """".oto,n.,, Sot 1 .1 to e. \Gc
To" ..... i . ~ 91 S_t Iy..' Soil . 5U to l Oll< to '0Ge .
~l <ro 1..1 IlSlI90l 111<..- -.c.,.... to ~ OO< 0; 9'141 "'_t
h .......h 1-' ~I ""..... to, J!IOlII. t. \.[JIc

z
electro..,c~

Toll Free Number
800-528-0180
(For orders only)

(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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Type-N-Talk by Votrn
Texlto sPlld\ s)'Olhlsillr w. h unl/m'11lCl_0CI1lu·
IIry. bull,,, lw 10 SQeeCh aIgorlhm . 70 III 100
bits per seconcl ""*" synll'leWef, RS232t
"""'!XI $361.• .

Muhl-volt Computer Power Supply
8_ 5 amp, "," ~ I'fIP, 5_ I 5 imP, -5_
5l'f1p.ln 51"'C1. l1Yooto'l -So, >: I n

are..,lII!Ol ea.>: • • S1$ .I$. K• • I;II t/'IISSIS
..-l1l1J\ifd'flare S51.t5 Add 55 oos~ KI
01 IIardWllfl Sl &OI Woodgrain ease SI' ,DI ,
SI .50 shopprog

Ell II Ad al1ter Kit $24.95
Plugs ,otoElfIIprovidingSuper £11 44aOilSO pin
plus S· loo bus • •palISIOIl (With Supef Ex
pansoonl HIgh aOil Ioor addressd~. stale
aro:l mooe lfD's opIooniI Sl l .00.

180216K Dynamic RAM Kit $149.00
[qao:lltlle tl Mit HIcld!In relresII ...'t!odls 14l II
4 MHl wlrlO d states . MdI. lfit( RMl $25.00.
S·100 4-IIo1"plnt lon S 9,95
Sup.. Moniwr VU Sourtt l iltiog SI$,oo

Free 14 page brochure
01 complete Super Ell system.

Super Expansion Board with Cassette Interlace $B9 .95
ThIs IS tnkf iIfI ISllluOIloog , TIJs loInll'llS ~ buDS quI(:kt,o. l/IeIl toIooi ....ttl $I'lgIt S1eO ~

been desqll:d 10 II) dll(:De Il(M' you you tIM !II! SIlper Et; I .... ..-l SIlper
__ ~ '**""itd '!til E I lloMl ..... lhIl\'IOIU IS up ..-l n.nII'IG 1Il 'hi PUSfl
_ ..u flAM~ Idlnss-- ~ I DI.ftOll
_ ~ ., &tK JrIlt~... JTB1UY pro-- 0Ihef lilt bo»"d oplIonS n:Ule PnlIel ........
m .-:l a taSSe!II . 5 .... PI(MSlOIl5 11M DIilpIt Ports ""'" III ... 5 t I 1l'rr lIIOor_
been mide\of lIlI o!lI!o \l&lIlOflSOlI !II! YTIIl boIrll (iJi .le(!OOl Iot .. ASCII iol!yllOlr(I tl the 0'lllUl poI1
aOil ~ tns Milly ...10 llle IIard...cce cahone! RS l32 . nd 20 ma CurI'I'IlllJlop tor tele!ylle or
alOn\1Sl(le the Super U Thil board inl:llJdes slols ottler dM:t are 00 board aro:l d you need~
!of up to &<. 01 EPROM (2708, 2758, 2716 0< Tl memPl"1 there are two 5-100 slots lor SIalIC: RAM
2716) aOilIS fullysodleted. EPRJM C¥I be used Of eeee boarlls. .aJso I lK Super MooIlor YIfSIOl1

lor the moneor aro:l T~ Base or othef purposl!S 2 ..1\1I 't'deO dnwr lor lui eapa/lIlII'/~ '/IIItl
Allt s....,ROM ...... S19.I5 IS MIable lS iIfI T,., Bas.:'" I 't'deO IfIl>1al:e loInl .....11I
0lI boIrll opb(Il II 27(11 EPROM ..." ItIiS been lO Ports SU 5. AS l32 $"-511. m 20 ,.. l F
POeplty.,.,1l!ill 'fI'UIa~ tliIdef eCIib iIfId S1.15. $-l l1ll S4.51_A$0.... 5 ... ...

error dlet:U'OQ mulb lie c:assett. ru;1. ...,1. rbto:Jn clIl* IS MIable . $15 25 \of _ (:Oft

~ (' eIl!' lI .... emenelilejauter edl- nedOOl'l belIIoeen!ll! '" EJ ..-l !ll! s....
_ hom 0II!St • inl:llJdes fl!OISl!' save..-l lip IPI 1IIoaoII .
readoo.I, blDd< lT1O'<'e eapabllIy..-l\'oleo grIIIhCS Power Supply K~ \of the I;OIlIlle1e syslllrll (see
drlYlf \f\'lI11 bhrlo;,ng WrsOf Break p(JIIllS C¥1 be Mu~,.1'Oh Power Su!lPY below)
used w~h the re(jlster save !ellure 10 '5oIale PfII-

RCA Cos mac 1B02 Super Elf Computer $106.95
lor PC car12S..-l a 50 ... (iJi' itdUi SlOlIor the
0uI!st: s..c- E>;lao l$lOli BoW~ SI4lPlY..-l
sodo!Is lor • ICs ~ n;Uled pU I deQBl
IV PO I'\!ilrudIon rrIIIllIII ..." .- Rl.des
~ "0 Pl:IS oI ....lnre 1'1Io IOldI01gI _ 01
lessons 10~ gel you 5LVIed ..-l a IIlUSIl: pm
~ ..-l grIlks Ia!gel gA'lI!. Mq sdlooIs
aOil UIlfVeISllIeS are l/l;log !he Super E~ IS I
course of study OEM ~ use rt for IralOlllQ and
R& D
Remembel , other CI?fTC)lMrs orI)' otter Super Ell
lealures 1Il I3o:Io1lonll COS! or nol ill II~
IIdort .. '-Y, s..., EI U Sl • .Ii$ . .....

"'~rIU ."ie. $1.15. tn "'~rIU 'II!~
SU 5. 0ilIIIIII ClIIIiIIl ... __ ..-l IICeIell
I*"g' IlllOf pnI SlU 5.AI meQI~'"
ClillIlel: , 1*IlIl..-l s* S08tlitd, JrIlt Il)(JTlIor
55-100 bOIrdS.., DOWer supply 15110. NICad
8aIl.., Memory Sa.,..- U $&.!I5. AI kU ..-l
lJllIlOIl5 aso completely ISSefTIbled anlIlesled
QlIlIsIllIlI , a sottware PU~lc.I tlOlllo r 1802 cen
PUtef users is~ble by subscliplion 101 $1200
per 12 ISSl.es Sngle I5SUIS $1 50. Issues 1-12
banl $16 50

MoewsVOO~ S:U O.~.., t40SIt
13,• .~ 8 ~., ... SB O. Slnh(I4ll. as
sel1e Sl U 5

The~ EI IS asmall$I'lgItboIrll WillPI*f lIlII
does~ ... tholQS . I s iIfI __1~
\ofhIq'" b UTw1U plty.I...." _ lIS
Ir\ild'IrIe~ ..-l .,. IS~ ' " I 5
_ 111I "ilioNl lIItllOllY. h it Bilie . ASCSI
Keyl!u,* . .-e dlIr1dIf ",a;Ilioil. • ,
ROM monIor. Stale ..-l t.loXle l!Isfi¥;: Sngle
step , ()phomI address dosplays; Power Supply,
AudiO Ampl,l..r and Speal<er. Fully scoeted lor all
lC's: Full lIocLfTlerl1alioo
Thil s....- U n:WIs I ADM monIor lor pro-
0'l0l\ 1OidIOQ, edIl"'O'" e."'''''' """ SSJIIGU
!TtP lor """Mi.J I ;;I • """CfI 1S nol .....
ct.dId " ~ 1Il !II! sane lIfU· WIIh SSIlGLl
!TtP you C*l SIll! lte ii ......... OlZSSO' lhp ope<-
Zflg 'fI'UI !II! 0IItl: addrtsS .., CIICI bus
llIs;ll¥ ..-l .,.. exeaMg .....
~ru:bOllS . Also, CPU n'OCll! ..-llflSlrudooo C)de
~ llealdIId ..-l~ on 8 LED R:lIt.Ilors
An RCA 1861 vldeo gJ3ll~ chip allows you to
ccneect to ~our ownTV wrth ao ineJ<+ll!osivI moo
rnodOOior to do graphICs an:! g;tmeS. 1hefIos a
.... SJ*l'nl I'O.o:led \of "'!IIlIg JOII" 0*11
I!lllSIt Of llSIlg .....,. musIC "...,..IIS -.ady
.men Thil sp!I1ll2r ...-.. rfgf aI50 be \ISIlId Il
lln¥e~ b annJ J;UOOIlU.

A 24~ HEX IoeyboM Rl.des 16HEXIleyS pU
" . 1tIIl. ,.. nil 1IlpIt• ......" £I'IIlIC$•
lIllIlIib" .... ..-l silfIlII *' Larue. 0lI loInl
dIspbys prOVIOe outpu1 aro:l~ ItigIt and 0oס1

iJddnSl There IS a44 pm slardard COor«1O< slot

Quesl Super Basic VS .O
A .- eohIrall YerSIlIfI ~ s.,e. lisle f'I(No

I'o'aiIIllle Ouesl ...as lte 1wsl COfI'I(lIIly 'M)I1(hoode
to Wp I lUI SIZe Ilaso; lor 11!lll2 SvsI!ms A
to"'pleb: !l.flttlOll s..., Basic by "" CIoikIf
ll'ICluOono IlM.ong '"'"" eapaboIry ..ch saenloto:
notItlon (oumlJef r¥oge • 17[-1. 32 bd ......
>:2 toIIon, muit, dona,qys . Slnng alrlyS. 510ng

m.Jnopula100n, cassette 110; save aOilload, baSIC .
~ata arld mad1iM laoguage prOOrams; aOil o""r
75 slatements, luochons aOil operatioos
'>ew ,mprovptj taster ""rslOIl, ,nclud,og rs
lilImllll' Ind essenball'j ...llml1ed 'fllri"In
Also." e. duYil user eoplflllible cornrn..cl

"nSen II iIfIlI P1ralIel lO r0UI0l" Illdudetl
s.,er a-c . ClUe_ 155 _

Super Color S· lDOVideo Kit $129.95
h paOllable to 2"56 • 19? hlQh re-splullon color
graphics &647 wllh all display modes compuler
conlrolled Memory mapped 11( RAM e.paOll·
able 10 6K 5-100 bus 1802, 8080. 13065. lBO ,
etc DIllie..: SeIlli Ilr n u ll. '" $lriet"" ma"ift
11' 09'••.

Z80 Microcomputer
16 bIl ~o. 2 MHl dock. 2K RAM . fl)M B,eooj·
boird soac:e E.ceIIenI lor conlrol Bate b'd
121.5', FuI KI SH DO . UonIor I2I.DO.~
SuooIw KI m . TI'ly~ S:lU Il .

Modem Kil $60 .00
~ of !he arl , 0'"":1 • answer No l\IrIlng nea1'
$Iry 103 compal,ble 30D baud IMlpel1S1'o'l!
acoustic coupler plaos include~ Bd only
$17,00, ArtICle in June Ri/dlo fleclron>cs

60 Hz Crystll TIme Bas. Kit $4 .40
Con.erl$ dogltal ClOCkS from AC ~... lreQoenq 10
cryslillJm. Ilia 0u1Sllnllll>g 1tWI"iC'j

Video Modut.tor Kit $9.95
eoo-l TV selllllO. hogh qUlllly monoIor .. 0
at!IaJoO uSiQe Comp .. Y lRStnlC

Rockwell AIM 65 Compuler
6502 based slOOle tlmflI w~h lui ASClI l;eyboiIr~

arid XI columo thermal primer, 20 cha r alphanu
meric d,spla'y f\OM moo~o<: 1uII~ eXjl<lnd.Jble
SA1 9 00. 4K Vl! rs~" 1449,00 4K As~bler

S35IOIl fljo; Bas.: loIerpreter SUllO
SoeaaI smaI~ 'lUPIlIY :iV 2A 24V SA

iSw m ,n Irame 551.11 MOldtd pliSlit
~ to II: \loIll AIM 65 ..-l~ supply
W SO AIM &5 IK., COlel .....~ Sl4lll"I'
sri;II, Iwl. Wid _ m U I 4K S579 1G
A6$4O-5OllI AIMU40 • 161[ flAIII lllI lIlOllIIor
51 295 00 . flAM Ho.rd Krt \1 6K 5195 1 I32K.
12151V0640 Video Inlerlace U sn9.0Il. A&T
S14900. Complete AI M&5 in th,n broe!case ...,I h
power su pply 551100, Special PackaQe Puce 4K
AI M, 8J( !lasIl; , """",~, c:atonel S629.00

AIM 65,KIMSYM.!iuper EI U pori e>:pansoon
tl(grd bOOrll..m 3 toroledtn Rt.«i.

ELECTRONIC SYSTEM KITS
"'II ...rl'...... Klb
SERIAl. 10 INTERFACE 0 10 30.000 bllo;C ,
0,TR ,"""" & 0III1lOl'I1rorn monIIOr Of~. or
useltlOll iii . "il1y "- temIOIiI . Bel only IP II 2)
Sl U $ . KI \P II 2AI 1$1.2$. "-bled \P N
2t1" 2.15.
~TOTYPlfIIG BOARD (P II 19(7) S21 .t5.
PARALLE L TRIAC OUTPUT BOARD 8 lI,acs,
each cao sw~ch l1DY, 6A loads. Bd on ly (P H
210) Sl UO. M (P, N21 MI snU 5.
OPTO·ISOLATED INPUT BOoARD BonOUls, c.an
be drove" nom TTL kJ9i<;, Bel onlw (P N 12'0)
Sl U 5 , KltP N 12l)Al SI9.t5 ._.b
S(RIALPll.RAlUl INTE RFACE !lIClortdooniI.
8aId files from 110 III 19 21( S... wi ••
POIarI, 01 I'IpUI aroI 0U1llf,lI strobe. 5 to BGIla
1ltI$. 1 Of 2~ Ms. pa",~ 00llOff_. lllllll!,
aUl1IIrk1efS COOlIlf'l a m rl bfl. _5 & - l l'o'
reQuired Bel ooly IP H 101) S11.ll5, Ki1 lP N
101.4.) 142.89.
AS·232;TTl INTE RFACE B,direcllnnal . reo
qu"es ~ 1 2V, M (P N 232A) S9,95 ,
RS·232 20mA INTE RFACE Bld"Khonal. 2
lJBSN' oPl~eC1 (IrQIU. U (P N 7901 AI
SIU 5.

PROM Eraser
W. ..au 25 PIlOUs 11I15 IfUI'IUIB lItr'""*' ,
Issembled 25 PROM capaCIty $37.5. (WIIh
bllllll" 161.$01. 6 PROM ClPKr!y OSf1A.Ul Wf·

~iOl'I SlI ,SO (wil h I,mlll S1011- SO I.

NIC.d Battery Filer/Charger Kit
O ~flS shorled~Is lhal won 'l l1old a char~ and
tl'!eo charges It>em UP, iIII In one ~I ... 1,. parIS
lOCI IIlSIl'ul:lIOOS SU S

TERMS: $5.00 min . order U.S. Funds. tllit. residents .dd 6% tn.
$10.00 min . VISA .nd M.slerCird accepted . $1.00 insuranc. option.1.
Shipping: Add 5%; ordel'l under $25.00-10%.

FREE: S.nd lor your copy 01 our NEW 1911
QUEST CATAlQG. Include 81c lI.mp .
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PkICES;
CT·~O ..in>d,1 y..r "lITonl)' S99.9S
CT-lO Kit, 90 doyparu .....
rury ' 4 .9S
AC-I AC adaJur H'
8P. 1 NlRdpack'" AC
adaplft!c......... 12.9S

1lle CT· 70 MUlto the price b.mc< on l. b quality frequency oounICn.
Delu •• r..,,,,," ""'" lUI; three freq...ncy . ....... _.ach with p<e. amplilicotion,
dlOal ...~ limn. ..... p t. actiwily indiow.. mate me....mne.....

SDap. no. hqllmC)' .-- enabln y... 10~'" _Mute liplollo
ft'om ,:110 Ill UH F w;IlI\D ""'" aocwoq _ lhal't .000 I....! T\IIt CT-1O is

"'" _ 10 aU __ ................... ..... ill "'" lMld, lab or " .... shac"

1M CT.90 i. tIIoII motl ve'...lile, future packed o;ounte ' ..ail,tlle ror Ie..
lhan SlOl}.(IO! Ad••nced eM,illl feature. includtt lb. ... ..,Iea,blt pt. l im...
nifto diJjtt. pll indic.tor ond • uniqut di.p1ay hooId I\I rw:tiool wtIi</I _.lhe
displt Y*i"""" aile, IIw inpoIlip ilr_.ed AIoQ. • 10..H. TCXO tiIM
buo . -.d -tIodI ~ ...y _ toM, cahln_ checb _ WWV,
Op«.... ,1y; ... ill aicad botwy PKk.eNmal liml buciJlp« M ion:>

p<I'O. "'... ll. bihlJ Cf)'Ilal 0VftI time buc ..... ai~ Tllc CT·90.
pcrfonnan<:c y"" can count oa!

•
9 DIGITS 600 MHz $129 95

S PECIFIC., T10NS: WIRED
Ranp: 16 H. to 600 MH.
Senoit ivity Leu lhan 10 MV 10 150 MH z

Leu than 50 MV 10 500 MH,
lu .oM _ 0. ' H. ( I O MH, ' ....,

1.0 H. ,60 MH. '_I
10.0 H. (600 MHz ,..,
9 dilill 0.4· LED
Scaadani-I O.OOO mH l. 1.0 ,... 2O-4O"C.
(lptiooW MiI;fo.p""'" ""eMU ppm 20-<t0"C
8-15 VAC (i 250 m.

".
••oo .

_.
,..... .,WS':.!o... ,__

n .. h .....__-oe.or_• , __ . oc--...,._----f _

SPEClfICAIIONS;

7 DIGITS 525 MHz
.....
Se",;,;";IY.

7 DIGITS 500 MHz $79~WIRED
PRICE$;
M INI-I OO win>d, I ya..
*arranty S79 ,9 '
AC Z Ac Mapw< lOr MINI-
100 HS
BP· Z N icad pack and AC
~riclIarJe< 12.9'

Ha...·' • handy. ICncraI purpooc counter th.t prov idct ..-, COWl'"
functiona at an Wlhe~a.abIa price. The MIN I-IOO doe, n'l ""• • IlIe full

hq_...::y , _ or inplll irfIpM• ...::a qu.al itin round ill "idle' price wUu. bu'
lOr huic: JlF li.....__II, it u"', be bnt A.......- _ ...............
alii be made fn>aI l MHI all 1M••y ",,10'00 MHI_uccllellt oelllilMly
tItroqhoool the ....... IIId the IWO pte u..... lei )'001 .1ecI tho rnolIllioII
dnil'll4 Add the lticad pack oplioa and tho MIN I-100 ",aka aD idoaI .:ldItiool

10 you. tool bo~ ror " i...,,*I1.14· f~ncy clleck, and ...........

S PECIF IC ATIO NS:
Sanae: I MHz ", SOO M H.
Smoili";ty: Lea llwI 2S MV
~ lOO Hl h low pllr)

1.0 KH I (faol pili
7 ell.." 0.4·' LED
2,0 ""'" 2G-4O"C
, VDC ~ 200 ",a

DIGITAL MULTIMETER $99 ~IRED

29.95

1199'
14,95

KV. S ~

10 Mal"Mu. DC,! AC..,.,.
0 .1% buic DC . 011>

• ·C ce ll .

O I ..... "'l OA S ....
0.1 ohmo to20 M 6 .....

- 6
--....... j ii

--'-'!.-.:-:...
PRICE S:
CT·SO"Wired" I ye........-,. S I '9.9 '
CT-SO Kil., 90 doy poIlU
.~..,

RA· I. ;,.....~'••••I adaplCt" U
RA-I -tred ..........P"'If"I'>
rned h . nd copy ~ rcca.....
sclwmal ic)

SPECI FICATIONS:
DCI AC W>ItI:: lOO"V 10 1
DOAC

~...~
Inpul
;mped. ""e:
Acc" •• cy
~u

$159~IRED

The OM·700 of(."., p.of iONI Qu.Ii•• porof"'man,,, •• • hobhl- ..' I"fl<• .
F_ ",.. il\Cludc: 26 diff , and 5 functiotlo.•11 ...on,.d In •

_ .. . _ .... .... 10 __ ""-. M ""'*".. Wa closployf'd Oft .Iar.. ) lot

,.. lot ""'" UO •..duut .....~ doraor-oI plac. " ...... _ ..
poUo... <WftT_ ...dK_IIId......1ood ...."'_..p'" 1250 ....... Oft .II
........ ...... ,n ......u• ...,l-....""" The 01ol. 7OO1oolr..1'_, • handoornc.
J" Hac k. , .. ....,J as <_ ",ith COft. ..."". , ... . c..hle lilf ho,l m.k.. ".n
,,,,.1 . J J " K>n tn . n• •hor.

S PECIFICATIONS;

D ispl.y.
T;ma baM:
Pow.~

........

8 DIGITS 600 MHz

PRICE$;
[)M.1OO ooftol l '-••'." S99 9 '
DM-700 K it. 90 d.y partS
. .......,. 79.9S
"'C- I. AC .Japtor H 5
BP-3, !'licatl pack +AC
odaptcr!c"".p. 19,9'
MP.I . Probe ki, 295

ramSE!y E!1E!!:lnmi!:'!i. in!:. ;.",. a
2575 Band Ad . Pen fi eld, NY 14526 , ' b ~

AUDIO SCALER

f o< hiah .... olt.t"" . udoo me..u......n... multlpl...
V Pin frequency.

• G.... , for Pl tone.
• M"'tip~a. by 10 0< 100
• 0.01 H. ... .oh.tioll!

S29.9S Kit

ACCESSORIES
T.~ ..Iup .......... • 8NC p/q. . . • • • . . . . . . . . . . . . . . . . . . . . S 7.9S
Hiah irnpadr.ncc probe, ~"" Ioodi"' . .. . . . . .. . . . .. . . .. . . . . .. . . IS.9'
...... PUI probe, lOr audio ........' ......... . . , . •. . . . • •... . .. . . . .. IS.9'
Direct p rol>e, , .""•• 1 pu rpooe ",. , • . . • . . . . . . . . . . . . . . . . . . . , .. . 12.9 '
T;II boi~ fo< CT 70. 90. MIN l- l oo ... . . . . ... . • . . . , • • . . . .. . . . . ) ,9'
Color bunt calib.ation .... .. calibf_ C<>\II'I1l'
...... color TV ,ipuoL • • • • • • • • •. • • • • . . • • •. . • • • • .. • • . . , • • • . 14 9'

PHONE ORDERS
C ALL 716-S86-3950

COUNTER PREAM P

fo< m...ullnw 1y "' 01. from 10 ." 1.000
MHz, Sm. 1I ''''. 1,,,, «1 hi- r1 nnsfn<m.".-,ncl...dcd,

• f lat 1S db pin
• 8 NC Connecton
• G ..... r"" ...iIf.... 1l.f wilb pic~up loop

SU .9' Kit $4.t ,95 Wim:I
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12.00
20.00

2/1 .29

211 .00

1211 .99

500 pes.
1000pcs.

LED Disp lay
FND 357. 362 red
C. C.

TIL312 LED Display
A_d

Assorted Heat Sinks-3 each.
For T()'3, TO-220, T0-66 & T()'5.

Assorted Potentiometers
" A ll new" not junk. Some with switch ,
some with 1/4" shall.
NS.S.283 30 for 4.00
NS.S.284 100 for 10.00

New Miniature Togg le & Rocker
Switch- 25 m ix. $6.99

New Assorted Toro id Cores
10 big & small 4.00

T().3 and TQ.66 Used Power Transistors
High vol tage switching in car's.
30 pes. Good/Bad? $ 2.00

100 pes. 10.00

Hardware Assortment
1 pound mhced screws, standoffs,
washers, feet, insulator 5.00

IC Assortment
50 New IC's. Not Junk.
7400/S1LS Linear, DTURTL etc. $10.00

House numbered AY5-2376
Keyboard encoder ch ip-BB (keys)
same as DR 2376 6.99 each

5 Way DC Voltage Adapter
Selective voltage: 6, 9, and 12VDC.
Input voltage-1 15VAC $9.99

WALL TYPE TRANSFORMERS

115 VAC input
6VAC @ 10MA........•.......2.99

12V @700MA 4.99
15 V @ 300 MA 3.99

115 VAC & 220 VAC input
15V @3OO MA 3.99

DL·1 416
4-Digit 16 Segment Alphanumeric
Intell igent Display with Memory,
Recorder, Driver $14.95 each

Fuse Holders
HKP type lor 3AG .89 each

UHF Varact or Tuners- Sony
19.99 each

100.00
100.00
300.00

20.00
4.69

30.00
7.95
9.00
9.99

12.95
10.00
14.00
13.00

145.00
145.00
44.00
39.99

229.00
141.00

DIPPED SILVER MICA CAPACITORS

SpF $.40 120pF $.25
10pF .25 150pF .25
12pF .30 21 0pF .4O
15pF .3O 250pF.4O
20pF .25 33OpF.40
22pF .25 470pF.40
24pF .25 SOOpF .40
33pF .25 560pF.40
50pF .25 620pF.40
75pF .25 820pF .50
82pF .25 6BOOpF 1.00

100pF .25

Quanti ty pricing also.

ASSORTMENTS

CAPACITORS

4CX350Al6321
4CX350F/J I8904
4CX1500BJ8660
8l l A
6360
6939
6146
6146A
6 1468/8298
6146W
6550A
8908
6950
4-400A
4-4OOC
572 BfT1 60l
7289
3-100Ql
3-500Z

$2.50

82 uH
91uH

180uH
220uH
270uH
41 0 uH
450uH

$2.50

68mH

MINIMUM ORDER $10.00 NOT INCLUDING SHIPPING

.3uH
.56uH
1.8 uH

2uH
3.1 uH
6.6uH
52uH
55 uH

2.4mH
22mH

Miller 9055
5O-1 20 uH

Summita 2OK359
455 kc discrim ination
Miller 1t8806f34H·650

TUBES

CHOKES
AND

INDUCTORS

211.00

4/1.00

6KDe
6L06I6JE6
6MJ6I6lO6l6JE6C
6lF6I6MH6
12BY7A
2026
4Xl50A
4CX250B
4CX250R
4CX300A

S 5.00
6.00

10.00
6.60
4.00
4.69

29.99
45.00
69.00

109.99

Electrolytic Caps.
All types (new).
50 pes. $6.99

c ececncrs. Resistors & Diodes
Assortment
(All New) (Not Junk)

100 pes. 4.00
250 pes. 7.00

Teledyne Serendip
Solid Slale Dip Relay
PartNA641 ·1

RCA TRANSISTORS
80684
40235

AMPEREXIMOTOROLA
RF TRANSISTOR
BFR91
MRF901

z.aseecn

.75
2.00
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RF Transistors BFW92 1.00 2N5849 20.00 5N7428N .25
MMCM9 18 14.30 2N5942 40.00 2BOCPU ' .99

MRF203 P.D.A. MMCM2222 15.65 2N5946 19.00 27()8.6 1.00
MAF216 31.00 MMCM2369 15.00 2N5862 57.50 251612716 2.50
MAF221 10.90 MMCM2484 15.25 2N6OBO 9.20 2732-6 10.00
MRF226 12.65 MMCM3960A 24.30 2N6081 10.35 2102 .50
MAF227 3.45 MWAl1 Q 10.00 2N6082 11.50 2114·2&3 6116.00
MRF238 12.65 MWA1lO 10.00 2N606J 13.25 "'" 8116.00
MAF240 15.50 MWAl 30 10.00 2N_ 15.00 0211E)J4116 8116.00
MRF245 3<00 MWA210 10 .00 2N6095 12.00 08257 300
MRF247 3<.00 ,",WA2lO 10.00 2N6096 15.50 MC68<5 10.00
MAF262 .20 MWA230 10.00 2N6091 17.25 2BOCTC ' .00
MAF314 20.70 MWA31 0 10.00 2N6166 40.25 Z8051010or/1 ' .00
MRF406 13.80 MWA320 10.00 2N6368 28.75 ZSOPIQ ' .00
MAF412 25.30 A21OJMRF517 2.00 74L5273 .90
MRF421 36.90 Transistors BLY38 5.00 74lS373 .90
MRF422A 41.40 2N2857 155 4028OI2N4427 1.30 74L$374 .90
MRF422 41.40 2N2857JAN 2.50 40281I2N3920 7.00 74LS245 1.40
M RF4 28 .. 00 2N2949 360 40282J2N3927 17.25 74lS367 ..0
MRF428A 46 .00 2N2947 15.00 MMT74 '''' 74LS1 4 .60
MAF426 15.50 2N295O ' 60 78M05 .3'
MAF426A 15.50 2N3375 ' .00 tc SALE 78L05 .30
MAF449 12.65 2N3553 1.57 <OOCJ sa 78L15 .30
MAF449A 12.65 2N3818 5.00 2805HC/1.w5A 1.00 78L06 .30
MAF450 13.80 2N3866 1.30 74LS27 25 79L12 ...
MAF450A 13.80 2N3866JAN 2.50 P3101m25~4S289 1.00 LM317T .1.99
MAF452 15.00 2N3866JANTX ' .00 SCL4013A1BE .25 MC7808TILM 340T-8 .es
MRF4531GEl 85 17.25 2N3925 10.00 MC14oo1BCP .25 7805JLM34QT·5 .09
MRF454 19.90 2N3948 2.00 MC1 4017BCP .75 7812ILM340T-12 .09
MRF454A 21 .83 2N3950 25.00 MC14012BCP .19 78151LM340T·15 .8'
MRF455 16.00 2N3959 3.85 MC14023BCP .20 7824ILM34QT·24 .09
MRF455A 16.00 2N396QJANTX 10.00 MC14027BCP .39 D8202 20.00
MAF4sa 19.90 2N4072 1.90 MC14069BCP .39 08212 1.00
MAF472 1.00 2N4427 1.30 MC14093BCP .60 08214 2.00
MRF474 3 .00 2N4429 7.00 MC3420P 1.00 8251 3.00
MAF475 2.90 2N4877 '00 MCM101 52L 5.00 TMS100QNL 2.00
MAF4761C1306 2.90 2N4959 2.30 MC7408P .19 MC1306P .75
MAF477 11.50 2N4976 15.00 74LS05PC .20 MC1414L .29
MAF485 3.00 2N5070 18.40 A05BO 1.00 LMISN1458V .<0
MAF492 23.00 2N5071 20.70 8T01 B .60 LM555V .30
MRF502 1.'" 2N5108 ' 00 CH164A .25 LM309K17805CK 1.00
MRF604 2.07 2N5109 1.70 CG388V .25 MC6852P 3.00
MAF629 3.45 2N5179 1.00 74LS20F .20 AC74LS51N .15
MAF648 33.35 2N5583 ' .00 748SN .3' SN74LS74N .20
MRF901 2.1 5 2N5589 8.65 DS0026CH 1.00 PT 1482B 2.00
MAF902 8.00 2N5590 10.35 CO 4013BCN .30 EC 1422B 2.00
MRF904 300 2N5591 13.80 CO 4028AE ... LA 4220 Sanyo 1.00
MRF91 1 3.00 2N5635 10.35 CO 4040BCN .90 SN75427N .30
MRF5176 3.00 2N5636 12.00 CO 4069CNf74C74 .30 N8T28NIMC68B9 1.00
MAF8004 2.10 2N5637 15.50 MM74C74N 40 D3232JMC3232 1.00
BFA90 1.30 2N5641 ' .20 C0 4015CN .75
BFR91 1.65 2N5643 15.50 OSIO M 6839N .60
BFA96 2.20 2N5645 13.80 OM 75L51N .75
BFW92A 1.15 2N5842 8.00 TLQ.61 CP .30

ORDERING INSTRUCTIONS
Check, money o rder, or credi t cards welcome. (Master Charge and VISA only.) NOperso na l checks or certi f ied personal checks

for fo reign count ries accepted . Mo ney order o r cashiers check in U.S. funds only. Letters of c redi t are not acceptable. C.O.O.-
$2.25 + $2.35 shipping.

Minimum shipping by UPS is $2.35 + .35 per $100.00 fo r insurance. Please allow ext ra Shipping charges for heavy or long item s.
A ll parts returned due to customer error or decision will be subject to a 15% reslock charge. If we are o ut of an item o rdered, we

w ill try to replace it w ith an equal or better pari unless you specify not to, or we w ill back o rder th e item, o r refund your money.
PRICES AAE SUBJECT TO CHANGE WITHOUT NOTICE. Prices supersede all previously published. Some items o ffered are

limited 10 small quant ities and are subject to prior sale.
We now have a to ll free num ber, but we ask thai it be used for charge orders on ly. II you have any questions, please use our other

number. We are open from 8:00 am-5:oo p.m. Monday thru Saturday.
Our toll free number for charge orders on ly is 800-528·36 11 .

~"MINIMUM ORDER 510.00 NOT INCLUDING SHIPPING
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*SUPERSTAR SALEI*
All ITEMS WITH STARS

BUY 3 GET ONE FREE* (No .'.'n,,' *OFFER EXPIRES JAN. 31, 1982

*Sound Effects Kit S18.50*

The 5E-Ol Sound Effect. Kit h_ all you need
to build a programmable sound effects
machine except a battery and speaker. Only
the S E-O' provide$ you w ith adtlll lQ na l
circu itry thai includes a Pulse O_ ator, M Ull
a . cI"lor ~d Comll• • tor 10 make more
complex sounds a sn ap. Indud" TI76417.
( w/specs , assemb ly tnatr uc t ro ns and
programming examples, You can eas ily create
Gun.hol. , Elplol lon . , Steam Tr. ln. , Wind &
Sur! and much more .
Compl_11 K" $18.50

With quality PC Board
(Less battery & spllr .)

76417 Chip I. Included
ElI t, . Chips $3.15 ea.

* ZULU 0 Clock Kit *
$19.95 LESS C ASE

• 112" LEO Readouts
• Quam XTAL Timebase
• Calendar
• UnlQ~a NOX~ Ci'c~,' WHI Oispla.,. Raado~ts On

Hendcla p
• Balllf'Y Bec_~p (t>aI,1f'Y not onclU<ltHll
• H'9!'1 Quality 0"...., & P,.' ed PC Boa.ds: Clear

InS1f\OCI'QflS

•
PLASTIC CA.SE WITH FRONT & REAR
PANELS FOR ZULU II $4.95. '*

'I!I"*Doomsday Alarm *
If YOU ...". trouble sleepil'MJ and yOU would like

the rest 0 1 tl>e ~'-hood 10 share you' m~·

If.,- ~ th" li llie ki1 w ill be 100 you' The<e
it no ....y 10 ItCCUralely detcf,be tI>e ~.....th ly

howls. screams lind to n" that come out 01 t!'lis

kit . F o~' separate tone oscill aTors ar e mi~ed.

cancelled .nd . tepped .t • varying rate. 10 Wattt

01 C'lIlV sounds. A !l'lIt I~n kit or • praclical

bu,gi." .I.rm. Complete with PC boaI'd and .11

I'leCnUfy CQfI'IPOI'lef\1S less spellker . For 6---12

vee. 9 95 OROER'IT DA-D'

7 Watt Audio A_. Kit M.M
w."...."au H....OO tC .o.t(l~HTS '" ON A 0" . , ,, PC
eoAAD "toe.uc>I'O' _s""" ,.......e QAU'.QA""'• .....,...CT ,
HEEDS AH 'H....HS....... lE ss 'H. H ... THO 111i
(;0<,1••".1.1 ..ITH SE~ ' SOUHO'"

O..-erTolt••• Protection Kit M.ts
P'O t~' yo,,' u p.n. ,•••" ..,pm.n' I,o m o•• ••on. g.
_ t_s E......, comp.,t.. _ _ one' . _. _ Ifty

__ DC __lrom 1010 2O .otIS up 10 2!i ....0-

Stereo AMP/Power Suppt, .oard
T.... "'_ a on", _ ._ ON-

8O"RO Recto' f><l f,'''' ""PI>IY _!of .....P
AND TUNER. VOlU"'E, BALANC E

.M TO >< E SltDE CO><TROlS

Af OU1AU nnC
TAAHSFOA"U .. 00II " A

1.... -1 AUP ONLY

...........s •• •• _____ oc
e-. _----_._-........(1- - - '"S50,OO

TU'U!" ONLY

See Special Fall Prices Below
PRICES GOOD THROUGH JAN. 31. 1812
SHOP EAItL Y ro« CHItIS rllA.,

."-
••..- .._k".k...

IllVlSlON I

t24·95
(B..1e K"IDoM ..

......... Of 11111 ROM

_ rou con p<Ay__01~ ",.s..-,,-
.-.- _... T.... 11M • ..... '--r
______ IC "", comes * ,th 20 "'..
1>'09'.........._,_ By a<lO>n9 ""_t_,I'l'IOt.lS
12108'11 the • .,..am can ..... p.o...,.., '0 play "" 10 , .
_ ,., "'OM , J ust 'hon" a compac\ a<e<;1,onoc:
,nSl",I'_t I"'" * ,lI pI.y Ilol_. h"f><l_ or _
1II""..n<lS 0' _ 'oon. 0' mu.oc TIla _" cor"... * "h all
__ com _ I. (1Hs 1M 1I'1l0M). Ind • d "tI~,

p'"ld Ind scr..n~ PC Boa 'd *h,Ch m u,• • I " . . ....
Tlll l . otT Uft9II'~' teel<on '. on lh PC bOlo'd . n"
"".... In e oh'" .pe. ..., lno' ,net..-), " om. *h ,.~ ,o
... sp',n'ng VOl....... 5,,,,,. , "",' . ",_s on11 voe Of 12
YAC· "'.. Of I>Orlabla , oon " -'0
r- SM.,,, l ..., ••• 1IuI. " . "tr • • • • ,=••,
e.a _ "'OM. .0.« 1<,_ 27tlS .._
_"'!I --., '- .........1lIa tor " 5,00 Of
yOlO COn ""'II,"m .,...... own 1'l'I0000S "*"'!I >nIoo ,_
1>1_ ""," ' Ila .~ ,,,',,oe',,,,,, Loa.. of ......ilia 1'l'I0t.l
. tllum. lie '''''.1lIa on _ ....., lNo'. un,. "'",.
10K' """" musoc ..... "Of' all '"r., ~ '. nor POSI 'bla IOP'",
c"<ll". '" • _1OI'1y .."" ".,mew>, ......."."."..../.,. J
• E__ con' roI II' '''' _ y'o_
• On bOlo ' d in"."", " lowe. Ii"ll~ 1fOII. (" 2. OPerat'on

OI"TIOMAL ACClSSOlll1i
Ol~ ..11eI . . One. _ . One 5 _ 2.06fIet

Ie... "" -... I I '. 10 PC &:l 10 accMS_l

-.." 11;1... T_ 5~ '.'0'""'Of _ ...... 10 PC 9d 10 ac:ceu _ I

......=. I _e- ....

. ...... T•• ' . , :LOll
"'Of _11_ on l1"'AC _-.ga.

PS 14 REGULATOR CARD KIT
Th is is the Regulator Card from ou r fam ous
20A Power Supply Kil. Although we ran ou t of
the transformers and heatsinks. many
customers neve been abl e to locate their own.
The regulator card perf orms the actual
voltage regulation and has adjustable told
back current limiting, Output voltage I' 'ta~.

to 200MV f,om 0 10 20 Amp' .nd adjust.t»t.
hom 11 to 14 Volts. Designed to driv e 2 high
current NPN transistors (2N377 1 2N53010r
equiv.) The unit assembles quick ly . Included
are all the on board compon ents including a
driver transistor and over-temp shutdown
sensor. Designed to screw down to a standard
3" diameter computer grade filter cap. The
quality plated PC card is 3-1/2" x 4 3/4" .

FALL SPECIALS: GOOD THRU JAN. " 2
1. Super Music Maker with case and two

s-ccenron rotarv swi tches $32.00
2. Super Music with one 271 6 2K X 6 PROM

filled with over 50 selections 01add itional
music (> 1500 notes) $32.00

3. The Wh ole 8all of Wax! _2 ... case and
switches. $39.95

ZONE CHANGE
FEATURE

Select one o f three
Wortd Time zone"
Local Tim e (1 2 Hr.
format) and TWO

24 hr. zones 01
your choice.

RFI Protected

10 FEATURE
LED Indicator lights

when activa ted
flashes at 10 min,
Different aud io

tones at
6 and 9 min.

12 Volts
AC or DC

$79.95
Wore-d &.
't esrec

Microprocessor Station Clock $49.95
The ZULU 3TZ is a full blown ROM and MICRO
PROCESSOR unl ike other standard clock IC's. it allows
exceptional flexibil ity. Almost a year in design, it is the
most advanced station clock on the market.

QUALITY SOLDER
MASKED & SCREENED

PC BOARDS MAKES
ASSEMBLY A SNAP

$49.95

Qu artz Cry stal
Tlmet..se and
Banery Backup

Comple te KII
'nc l" d ,n'l Case &
W.'l pt ~g xFMR

10 ' 117vA C

O!>e'"'.....

Adjustable Brightnes,
.6" - High Intensity

Orange Led Readouts
Seconds Reset/Hold

provides easy
eyncrcruzanon with

WWV

w iTH ' ><S TA\JCT>QfoS

Reoqulr.. Tran,lormer with 16 - 19 VAC Out @The
Cun~1 You Eaped To O,.w.

• NO C.O.D'-I .
• SEND CHECK M.D . OR CHARGE CARD NO .
• PHON E ORDERS ACCEPTED O N VISA AND MASTER CHARGE ONLY.
• ADD 5~ FOR SHI PPING .
• TX. RES. ADD 5~ STATE SALES TAX.
• ALL FOREIGN ORDERS ADD 30% FOR SHIPPING CH ARGES.

U. S. FUNDS ON LY.
(214) 278-3553

REGULATOR CARD KIT
HIGH CURRENT PARTS

(2 • 2N3712 & 25A Bridge)

51.000 MFD @ 40V Com p uter G , . de

$14.95

$5.00
$3.50
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SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!
10 watts, 5 Channels, for6M, 2M, or220

HIGH QUALITY FM MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

•
• T51 VHF FM EXCITER for 10M, 6M, 2M,

220 MHz or adjacent bands. 2 Watts contin
uous. Kits only $54.95.

• T451 UHF FM EXCITER for 450 ham band
or adjacent. Kits only $64.95.

• VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB. Power levels from 10 t0 45
Watts to go with exciters & xmtg converters.
Kits from 569.95.

• COR KITS With audio mixer and speaker
amplifier. Only $29.95.

• CWID KITS 158 bit s, field programmable,
clean audio. Only $59.95.

• A1 6 RFTIGHT BOX Deepdrawnalum.case
with tight coverand noseams. 7 x 8 x 2 inches.
Only $16.00.

• SCANNER CONVERTERS Copy 72-78,
135-144, 240-270,400-420, or 806-894 MHz
bends on anyacamer.WJredItested ()riy 579.95.

• R75 VHF FM RECEIVER for 10M, 8M,
2M, 220, or commercial bands. 4 fantastic
selectivityoptions. Kilsfrom$84.95 to$1 19.95

• R450 UHF FM RECEIVER for 38<r520MHz
bands. Kits in selectivity options from $94.95

• R110VHFAM RECEIVER Kitfor vhf a ircralt
band or ham bands. Only $84.95.

~ """ ....• .~ .....' :-.;;-. ,~.' e- - VHF & UHF RECEIVER

PREAMPS. Low noise.
VHF Kits from 27 to 300 MHz. UHF
Kits from300t0650 MHz. Broadband
Kits: 20·650 MHz. Prices start at
$ 14.95 (VHF) and $18.95 (UHF). AU
preamps and converters have noise
figure 2d B or less.

20 Models cover every practical r1 and if range to
listen to SSB, FM, ATV, etc. on 6M, 2M , 220, 440,and
110 ancrett band. Even convert weather down to 2MI
Kits from $39.95 and wired un its.

VHF & UHF RECEIVING CONVERTERS

For SSB. CW, ATV. FM, etc . Ava ilable for 6M , 2M,
220, 440 with many IF input ranges. Converter board
kit only at $79.95 (VHF) or $99.95 (UHF) or kit s
complete with PA and cabinet as shown.

VHF & UHF TRANSMITTING CONVERTERS
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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.

It ...~ "'9"~Of""1\U n..",re·
..... ," ok" . ,,' T....."',"' ....bIe
sogna' "p to 300 "rdl * "I'l ucep·
,_ , '<ld H> " ""'" b, .....n .... ., .
bud' ,n .leet." ...ok" II " ,,>c ludn
c..e , m,k.. on .,,1l . ...."ell, ,nlenn.
o.ne., '''"supe' .".U"el'''''" Th, .
lS 'he !,nu t un,! 1'."lb le

$2".95
$29,95
$29095
$29 .95

Tty yo ur hand al OOl ld lng tne IInesl Iookmg clock o n Ihe
m arkel lis s al In " n.sh a nod,zed a lumIn um c a s e lOOkS grellT
a n yw he re . Wh ile Sl ~ .. .. LEO dig 'ts provrde a h Ig hl y teadebre
dIsplay Th,s ,s a eomptete k ll . no e . t ras needed , a nd II o n ly
lake s 1·2 hours to assemble Yo ur enoree 01 case colors
s,lve r . gold. b lack l s pecl l y)
ClOC k kIT, 12 / 24 neue . DC -S
C lOC k WITh 10 m", 10 nmer. 1212d hour , DC- l 0
Ala r m Clo c k , 12 hour only, DC-a
12V DC ca r crock. DC-7

For w ired and tas tad c locks a dd $1000 10 kl! once
SPECIFY 12 OR 24 HOUR FORMA.T

CLOCK KI TS
' 0.., old I••orll• • aI. !\ere 11I.1n O..r 1.000 $aid '0 0 ...
.. _ 01 _ 1_ ..... orde' , ...... Io<UJ'

--A 'Upei' WflSOI, ." ,"'pl•.
1_ ...h ", ,, ...,11 poe . "I> '
p<l drop.,1S _ Gte.
lor~ bM>y '.
room 01 .. 9'!"*a1 puI

POSe *""PI'f>eor Full 2 W
n'ftS OUlPUl. 'UI"I$ on 6 to
15 ..oil•. ""'"'" &-<15 Ohm
spe......"
Comple te ~ " 8 1'1I-9

JU S

Led a_ , Kit
A grNl,tletlloon geol'
,... _ ": 1'1 .11......' ..'
fIahes 21U""bO LEOs
Uselor_~

b u llon" .. ..n 'ng
Pilnel 1lgt>.5. ' nyl honq'
Runs"" 3 10 15 0011.

Comple1e k,' . Bl-I
52,"

V__"'or~~

Cofo_'...... TV to ..1M<> m.,...,,,, S""..
...ll" ,__ <~ .~ Au"" on ~.

" ~V __ SOl '_"9"" IlnluM on
.... _ .......~• •" vo-, 17 K

CPO·'
Aun. on 3-12 V<lc 1 ..... 11 Ou t 1 KHZ '100<1 ' 0 ' CPO
A'"m, "''''''0 Ole,II" or Comple,e . " U .'S

$IUS
11."

F ~ -3 K,'
FM-3 W" fI<l Ind T'"l..:1

FM
MINI
MIKE

f M-2 kll M .K

...... . . ...~ '..... ,~ . .... aa '••~., clo>< ' . .....n .. . .-- "' .................'.. c "..,.0 ..,.,.s ,_. N' - .- __ l . ~.. _ 1
' .'1<:_ I -' '$ ' 1Mo'<." bh9'" 9'_ . ,'~ _'" "'9~_
c......... _ - .- ""0""• •__d_, Ot, .. "'9'" c-.. ,n.
..... ~".... _ 'e<' ..__<I" . """~ ._ .....n.""..... ~ ...n....... ......_1_,_ c_ _ ... """.ne '''''''''"
DC·] ' .1 '2 ., sn "
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DIGITAL RESEARCH: PARTS
"TOP QUALITY PARTS FOR LESS"

SCOTCH LOK
G, ut to. cenn..ctinll . w i. .. to . n ... I01,nll
w".. " "hout . t rlpplnll, Aboelyl.. ly
in.~u.bl.. in h• •" 10 . ..K!'> . ' uch ..
un"'" U. " ash. In,,"" t , "'C-
Simply p ul Scotch lo~ ow"" ..;o11"1I wir.. ,
lno.., n_ . ire I e be connect...,. * 01" •
. Ianclar" p. .. 0 1 ph.... c omp< .... m .
on "'ul• .,... No _ tor t•.,.., SU""' I
IMI.II.lion , O nce you us.. th... you .. ,.
n...... . 110 b.c:~ to th . " 01<1"' way. ~

15/1 0 0 ii,!.

• VISA· MA STERCARD. AMERICAN EXPRESS.

SEE WHA T BILL Y BOB HAS TO SA Y ON PAGE 18 OF OUR NEW CATALOGI

- Digital Research: Parts
P.O. 80. 4Ot247 • Cltland. T.III 75040

(214) 271-246t

• It never fa ils: Someo ne call s you on the telephone and you need to change

O phones to get some info rmati on. You pu t the phone down. go to another
phone and g ive them th e in fo rmation, then hang up. Oo ps! You forgot to hang

~
• up th e phone you first answ ered! No more phone ca lls for you unt il you d iscover

your mistake!! Or, the ph one rings r ight in the middle of a serious tal k with your
child ren, spouse, g irl fr iend, etc . You have to lay the phone down, goto another room

O • to finish your conversat ion, leaving yo ur caller in silence. Or how many times has one
of you r not-so-good fr iends asked you and you r spouse to go out Friday night and you are

• si tting there mak ing all these weird gestu res and rolling your eyes, etc . Your spouse does
not know whether to pou r co ld water on you o r ru n sc ream ing into the st reet. Well NO MORE.

Digi tal Research is proud to an nou nce the M.O.H.O. , the first patented. e lectron ic ho ld contro l
for your ho me tel ephone. Return to the same phone o r any phone in your home and you r party is

still there. All the time your party is on ho ld, they may listen to A .M .• F.M.. casette, T. V.. o r any o ther dev ice
you wish to hook up to M.O.H.C. N o need to butcher your phone either. O n ly two wires to connect to your
existing phones. O ne w ire to tip and the o t her wi re to ri ng. For those not tootelephoneically inclined - one
to t he red w ire and one to the green w ire. The M.O.H.O. reisdes in an att racti ve box approx imately 6" x 4" x
2", wh ich m ay be p laced anywhere. Now co mes the fun part. You have just rece ived M.O.H.O. (kit form tak es
about 11/2 hou rs to com plete ). There are on ly tw o things to do : hook the red and green w ire to the tel ephone
and p lug M.O.H.O. into A .C . ou tlet. Remember M.O.H.O. is com pletely legal, paten ted and F.C. C . approved.

(We provide you w it h a Reg istratio n St icke r too .) K"t $29 95
$37 50 I. Co m plete

Assembled and Tested • (For rotary dia l add 51 50 per phone)

POWE R SUPPLY Precision Hybrid NEO 2137 by NEe
TRIPLE OUTPUT Oscillator Module • Microwave R.F. trans-

25 Volts @ .18A Has both 1 MHZ and 2 MHZ istcr (N. P.N. )
5 Volts @ .8A TTL _ outputs -Hermeti- • M icrom o ld Package
15 Volts @ 1.25A canv sealed - Ult ra high #37
Isolated independent stabili ty over wide temp. • Dual Em itte r leads

outputs range - originally cost over • FT to 4.5 GHZ
Positive or negative $40.00 each - we made a • VCEO 10V-C C 20

super purchase from a M A , HFE 40- 20 0operation
major computer manufac- • G a i n 1 0 V - 2 0 M A -

Constant Vol tage Regu- turer - 5 Volt operation - 1GHZ = 1408 Typica l UNIVERSAL
Iattcn fits standard 24 pin socket- • Very low noise _ High TIMER KIT

25 Volt line adjustable Manufactu red by Motorol a gain 1.5 DB @500 * Adjustable from 1 sec
with 10 turn pot from oscill ator division. MHZ to 1 hr.
23.5 V to 28 Vol ts. 120 o,lC681' ''' MC6871A • C leared for high ren- • Control up to 1 amp
Volt - 60 Hz input Fused - f~'':~:'o~ ab il ity spa ce appli- "Turn Things On 0,0" "
H=3:y. " W=5'h" D=4" $ ,.." e..,u 3/2000 cat ions K it inc ludes all par ts

51 495 750 wld. t. 150 necessary 10 build this
COM PARE exciting kit Uses' Cnucrerrs

T,V. programs - Darkroom
Fixed Inductors Variable EIAJ #15598 " PO' U'"' - Amateur ' 0 mm

.39 uh. 611 00 12.5uh . 81100 IOer · Eg g Trmer > Inter-
500 uh . Hash Filler Inductors NEC #4981 -7E mittent Windshield WIper.

((t 2 Amps . 411 00 30·40 uh Microwave - Schottky Absolutely endtess uses

___
.9 un . 1.2 uh barrier d iode Comp lete kit incl uding
11 uh lo 20uh / • HP-Hot Carrier diodes power supply, p.c. board

Molded Choke : ~~ ~ ~ : :~~4~~/1 % 5082·2835 DPOT relay, and all parts to
make timer operational

13uh -8/1" SOmh -S/1" 99C or 6/500 S895
1,2mh · 8 11 °O
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•

MANUALS

-
ASSORTED 'I. WATT RESISTORS

~.:Dr-~

only $19.95 ea.
plus ShoppIng

$10.00
piuS Shopping

10 METER ANTENNAS

New su rplus him carbon type . Values
range from 10 ohms !o 5 meg. 5% & 10%
tolerance. A must for ·)wry prcect builder.
Approximately 3000 pes. per pkg.

We'lie got hundreds 01 manua ls in stock from old
tube types to 1980 model gear. Send us your
wants. only $5.00 ea.

pIus Sn'PIl.ng

MOTOROLA

Magneti c o r Trunk Mount

Here's a super exclusive Irom us to you; ASP 732
commercial antennas rated al 200 watts private labelled
for the " Batwing". Marked 25-28 MHz .• will reson ate in
10 Meter range.

•

MINIMUM
ORDER
$10.00

only $10.95 ea.
plus s/l'PI""Q

ANTENNA MOUNTS
In case you don', need the who le
antenna . here 's a super deal 100:
your choice of mag or trunk
mount similar 10 ASP K220 and
K221 's

Note: Other Mol , GE.
RCA units avail . too.

Ireq .
2-30 Mhz.
100·250 ..

$45.00 ea.
plus Sh,pp,ng

G .E.

V018NR Progress Line 6'
uprights, 250 wwatts. 25-30
M Hz . 11 0 VAC . Good
work mg condo

$250.00 ea.
plus shipp,ng

Motorola MOlracs . U41HHT·3100
30 Watts. Pl. 25-30 MHz. without
eccvs.

10 METER TECH SPECIALS

power
2500W

lOW

10 METER BASE STATIONS

2 TYPES AVAILABLE

These are brand new sur plus elements at
nearl y hall 01 cata log price.

•
2009
2029

SOLA DIELECTRIC WATTMETER ELEMENTS
$30.00

OLD NICADS NEVER DIE ...
in most cases at (east We have hundreds of used
Mot orola Ntcacs that are unusable because of dead

cells. opens strapping. and "poor memory"

em, 0' 10 'or $10.00

C51GJ B ·31QQA " C a m p a
stations, 60 walls , PL, 25·30
MHz., good work ing condo

$100.00 ea.
piuS Sh,pp,ng

Motorola
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EALER PROPAGATION
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THE EVOLUTION OF A CHAMPION!

FT·101ZD Mk III

The FT-101ZO Mk III is the latest chapter in the success story of the FT-101 line.
Armed with new audio filtering for even better selectivity, the FT-1 01 ZO now
incl udes provision for an optional FM or AM unit. Compare features and you'll see
why active operators everywhere are upgrading to Yaesu!

V.riabIe IF B8ndwidth
Using two B-pole filters in the If. Vaesu's pioneering variable band
widtt' system provides continuous control over the width of the IF
passband - from 2.4 kHz down to 300 til - without ttIe snort
comings of single-filter IF shift SChemes. No need to buy separate
filters for 1.8 kHz. 1.5 kHz, etc.
Improved Receiver Selectivity
New on the FT·101 ZO Mk III is ah~h -performance audio peak/notch
filter. Use the peak filter forsingle-Signal CN reception, or choose the
notch filter lor nulling cutannoying carriers or interfering CW signals.
In the CW mode, you can choose between the 2.4 kHz SSB filter and
an optional CW filter (600 or 350 Hz) trom the mode switch.

Diode Ring Front End
The FT-101ZD now sports a high-level diode ring mixer in the front
end .This type 01 mixer, well known tor its strong signal performance,
is your assurance ofmaximum protection from intermod problems on
to<:Iay 's crowded bands .
WARC Banda FKtory 1nst81~

The FT-l01ZD Mk III comes equipped with factory installation of the
new 10, 18, and 24 MHz bancls recently assigned to the Amateur
Service at WARC. In the meantime, use the 10 MHz band tor monitor
ing of WWVI
RF Speech Procenor
Not an additionakost option, the FT-l01ZO Rf speech processor
proviOes a ~nificant increase in average SSB power output. lor
added pundt 10 those heavy OX rile-ups. The optimum processor
level is easily set via a front pane control .

WOf1dwide Power Capllbllity
Every FT-101ZD comes equipped with amulti-tap power translormer.
wnich can be easily modified from the stock 117VACto 10011101200I
2201234 VAC in minutes. A [)C..OC converter is available as an option
lor mobile or battery operation.
Convenience Featurea
Designed fundamentally as a high-performance SSB and CW trans
ceiver, the FT-101 Z0 includes built-in VOX, CW scetone , semi
break-in T/R control on CWo slow-fast-off AGC selection. level
controls for the noise blankerand speech processor, and offset tuning
forboth transmit and receive. The Mk IIIoptional fM unit may be used
lor 10 meter FM operation. or dtoose the optional AM unit lor WWV
reception or VHF AM work through a nansverter (AM and FM units
may not both be installed in a single transceiver) .
Full Line of Accessortea
See your Vaesu dealer for a demonstration of the top pertormance
accessories for the FT-l01ZD, sudt as the fV-l01Z External VFO,
$P-001P Speaker/Patch , VR-OOl CW/Rffi Reader, fC..902 Antenna
Tuner. and the FTV-001R VHFIUHF Transverter. Watch for the
upcoming fV-l01oM Digital Memory VFO, with keyboard frequency
entry and scanning in 1 Hz steps I
Nationwide service Network
During the warranty period. the Authorized Yaesu Dealer Irom whom
you purchased your equipment provides prompt attention to your
warranly needs. For Ion9"term servicing alter the warranty period,
Vaesu is proud to maintaIn two IuIIy-eqUIPped service centers. one in
Cincinnati for our Eastern customers and one in the los Angeles area
for those on the West Coast.

Note: A limited Quantity of the earlier FT-101Z0 (With AM as standard feature) is still available . See your Yaesu dealer. FT·' 0' ZD Mk III
designates transceivers bearing serial # 240001 and up, with APFlNotch filter built in and AM/fM units optional . 681

Pnce And Specifications Subjecl To
Change Without Notice Or Obligation VL~J~§l1:D ~83 ~
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•
YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramoun~ CA 9On3 • (213) 633-4007
YAESU Eastern Service C1r" 9812 Prlnceton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100



Photo shown Is TR-7730 In Ifi-kev
a u topatch UP/DOWN micropho n e: ve-rsto n.

5 kHz or 10 kHz s teps Is possible .....hen
using enher autopalch or basic UP, DOWN
microphone versions.

• Offset switcb
Allows YFO a nd four of five m emory
frequenc ies to be offset ±600 kHz for
repeater access Of strnplex.

• Four-digit LED frequency display
Ind ica tes recerve and Iransmit frequency .

• S /RF bar meter and LED indicators
Bar meter of mumcoior LEOs shows S IRF
levels. Other LEOs Indicate BUSY, ON
AIR and HEPEATER offset.

• Tonc switcb

Optional accessorics:
MC-46 16 ·k ey a u topatch UP/ DOWN
microphone
SP-40 compact mobile speaker
KPS-7 nxed-sra uon power supply

More inrormauon on the TR-7730 and
TR·8400 Is available from all authorized
dealers of Tt1o-Kenwood Communications
1111 West Walnut Stre-et
Com pton. California 90220

• Five memories
May be operated In simplex mode or
repeater mode with the transmit fre
quency offset ±600 kHz. The fifth
memory s to res both receive a nd transmn
freq uency Independent ly. to allow opera
tto n on repeaters with no ns tanda rd s pl its.
Memory baekup te rmi nal 011 rea r pane l.

• Memory scan
Auromatk-allv locks on busy memory
channel and resumes when signal
disappears or when SCAN switdt Is
pushed. Scan HOLD o r microphone- PTT
switch ca nc-e ls scan.

• Automatic band scan
Scans entire band In 5 ·kHz or IO·kHz
steps and locks on busy channel. Scan
resumes when Signal disappears or when
SCAN swuch Is pushed. Scan 110 1.0 or
microphone PTT swttch cancels sean.

• ElI:tended frequency coverage
Covers 143.900-1 48.995 MHz In
s w llchahle 5-kHz or IO-kHz s teps .

• UP/DOWN frequency control from
micropbone
\lanual UP DOW!': scarr of entire band in

The TR·7730 is an incredibly compact.
reasonably priced. 25·watt. a -meter FM
mobile transceiver with five memories,
memory scan, automatic band scan. and
other convenient operating features. The
TR-7730 is available in two variations:
a 16-key autopatch UP/DOWN microphone
{MC-461 version. and a basic UP/DOWN
microphone version.

TR -7730 FEATURES:

• Smallest ever Kenwood mobile
Measures only 5-3/4 Inche-s wide.
2 rncties high, and 7-3/4 inches de-ep. and
weighs only 3.3 pounds. Mount» even In
the smufh-st subcompact car. and Is <In
Ideal combtnauon wuh the equally com
pact TH ·8400 synthesized zucm FM
mobile transceiver.

• 25 watU RF output power
HliLOW powe r switch selects 25 -W or
s-w output.

Miniaturized,5 memories, memory/band scan
TR-773D

Spe<'ifica lion s am' prices a re _~ubiect 10

.'h a ng e u'i lhoul nonce or obligation.

accesstng autcpatchesl or other tone
Signaling device.

• HI/LOW RF output power switch
Selects 10 walls or I wall output ,

• Vlrtually samc size .. TR-7730
Perfect compan io n forTH-7730 in
a compact mobile a rra ngement.

• Otber features simiiar to TR-7730
Five rm-mones. memory scan, a utomatic
band scan (In 25-kll1. sre-psl, UP/DOWN
manual scan, four-dtqtt LED receive
frequency dtsplay (also shows transmu
frequency in memory 5). S /RF bar meter
and LED Indicators, tone s witch. a nd
same optional accessortes.

• Syntheaizcd coveragc of 440-450 MHz
Covers u pper 10 MHz of 70-(:m band in
25-kH z ste ps. wnh two YFOs.

• Offset s wit c b
For ±5 MHz transmit off!>t"t o n both V1"Os
and four of five memories, as well a s
simplex opera nou. FIfth memory allows
any o ther offset by memortztng receive
and transmit trequenctes Independently.

• DTMF sutopatch tcrminal
On rear panel. for co nnecting DTMF
(d ual-lo ne mulufrequencyl touch pad (for

Synthesized 70-cm FM mobile rig

TR-B4DD
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