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(luckyfor you, ifyour next
HF transceiver is a TRITON)

The new ultra-modem fully solid-state TRITON makes operating easier
and a lot more fun, without the limitations of vacuum tubes.

For one thing, you can change bands with the flick of a switch and no danger
of off-resonance damage. And no deterioration of performance with age.

But that's not all. A superlat ive 8-pole i-f filter and less than 2%
audio distortion, transmitting and receiving, makes it the smoothest
and cleanest signal on the air.

The TRITON IV specifi cations are impeccable. For selectivity, stability and
receiver sensit ivity. And it has features such as [ull CW break-in, pre­
selectable ALC, off-set tuning, separat e AC power supply, 12 VDC operation,
perfectly shaped CW wave form, built-in SWR bridge and on and on.

For new standards of SSB and CW communication, write for full details
or talk it over with your TEN-TEC dealer. We'd like to tell you why "They
Don't Make 'Em Like They Used To" makes Ham Radio even more fun.

PRICE $699.00

TEN-TEe
SEYllRVILLE, TENNESSEE 37112

EXPORT : 5715 LI NCOLN AVE.
CHICAGO, ILLINOIS . Ii0646



IF YOU ARE ON 144, 220 OR 432 AND
HAVE WORKED A REPEATER••.

It was probably this one. Available at these
dealers:

A-B-C Communications
Seat tle, W A 981~~

A-B·C Communications
Ellerett, W A

A lpha Electronic L abs
Columbia, Missou r i 65201

Amateur Electronic Supply
Milwaukee, Wise. 53216

Amaleur Wholesa le ElectronICS
Miami, F L 33156

Amaleur Wholesale Eleclronics
AShland . KY 41101

Ayro'S Ltd.
SI. John's, Newfoundland

B<lrry Electronics Corp.
New York, NY 10012

Fr<lnk L. Beier Rad,o ... l n c .
New Orle<lns, LA fO 118

Bur9h<lrdt Am<lteur Center, inc.
Waler lown, SO 57201

C & A E lectronic Enter p r ises
Cilrson, CA 90745

CDS Electronics & H o tl tl,es Unltd.
Emerado, NO 58228

CFP Enter prises
H orsen ead s, NY 1 484 ~

Communicatio ns e tectrcrucs
Fond d u L ac, W I 5493~

Comrnunicatio n Specialties Co.
Aurora, CO 80012

Communication Systems
Bou rbon, I N 4 6 5 0 4

Communication Unlimited
Whitmore Lake, M l 48189

COSYSCO, I n c .
Sodus, NY 14551 (Export only)

Harry G. Crolts
Northville , Mich. 48161

Delm<lr Elect ronics, Inc.
West Babylon, L.I. , NY 11104

Derrick Eleclronics, Inc.
BrOken Arrow , OK 74012

Edison Electronics, I n c .
Sanlurce, P.R.

Electronic Enterprises
Rio Linda, CA 95673

GFL Elect rOnics Co.
Pickering, Ontario Canada

K I<l US R<ldio, I nc .
Peoria , I L 61614

t.cr ne r E lectr o n i c s
Ogdensburg, NY 13669

R ad i o Communications Co., I n c .
Roanoke, VA 24106

Radio Store, I n c .
Okl<lhoma c uv. OK 73100

Radio SUpply & En9in",erin9 Co., Inc.
Detroil , Mich. 48200

SON Elect ric
Fresno, CA 93127

Soundcom (VHF·UHF Outlel)
Akron, OH 44314

SpeClronits, Inc.
Oak Park, I L 60304

W. Spindler Electronic Serllice
Rome, NY 13440

Teco Electronics
G<lrland , TX 75040

'reie-ccm Electronics
Sen Jose, CA 95100

Tulls Radio Elect ronicS
Medford, Mass. 02155

Ve9as Radio
L as Ve9aS, N V 89 106

V HF Communica tions
Jamestown, NY 147 0 1

V ickers E lectron ics
Durham , NC 2 7702

west com
San Marcos, C A 92069

west I n d ies Sales co., Ltd .
Miami, FL 33 166

c
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WORK ALL REPEATERS WITH
OUR NEW SYNTHESIZER II

•

The RPT 1448 , RPT 2208 and RPT 43 2 are 'elf-con tained - all solid
sta te mach ines. Conservat ively ra ted , high quali ty components , assu res
EXCE LLENT R ELIABILITY. Ca refu l considera tion has been given to
both inter faci ng and co ntrol flex ibility.

RPT 1446 or RPT 2206 Kit ._..._._._ ._ ._ ..._ .__._ ..._ ._ ..._ ._ .. $465.96
RPT 4326 Kit _ 515.95
RPT 144B or RPT 2208 factory wired and tested 695.95
RPT 4328 factory wired and tested 795.95
RPT SOB soon to be announced N.A.
RPT 288 soon to be announced _ N.A.

The Synthesizer II is a two meter frequency synthesizer.
Frequency is adjustable in 5 KH z steps from 140 .00 MHz to 149.995 MH l with
its d igital readou t thumb wheel switc hi ng. Transmit offsets are digita lly
programmed on a diode matri x, and can range from 10 KHz to 10 MHl . No
addi tional components are necessary!

Kit $169.95 Wired and tested $239.95
Export prices slightly higher.

)20 HIl ST . • P.O. 801l. 19 21
81.. (;II no..... 't. 1)9002 • 601 ·12)·9514



Now It's Crystal Clear
Yes. now ICOM helps you steer clear of all the hassles of channel crystals. The new
IC·22S is the same surprising radio you've come to know and love as the IC·22A.
except that it is totally crystal independent. Zero crystals. Solid state engineering
enables you to program 23 channels of your choice without waiting. Now the
IeOM performance you've demanded comes with the convenience you've wanted.
with your new IC·22S.

VHF,UHF AMATEUR AND ......RINE CO MIjIUNIC ATION eQUIPMENT Di'lrlbuted by:

IeOM
teOM WEST, INC.
SUite 3
13256 Northrup Way
Bellevue, Wash. 98005
(206) 747-9020

ICOM EAST, INC.
Suite 307
333 1 Towerwood Drive
Dallas, Texas 75234
(214) 620-2780
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EDITORIAL BY WAYNE GREEN
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WAVNE ON WARCC

You'lIe probably heard about the
preparations wtlich are being made for
the coming lTV conference. Com­
mittees are already at work on pro­
posals for more ham band$ . .. ~C.

You prooobly Ililven't he.d II lot
about what happened at the 1m lTV
meetinJ when amateur radio losl vir­
tually all 199.8'Jl,} of in satellite barl(l$.
That was when the Digge$t part 01 the
future 01 amateur radio went down
the tubes. Just imagine what we could
do with amateur seteunes using the
1215·1:n::l MHz ba nd the
2300-2450 MHz band ... and all the
other bands above two meters! Ama­
teu" anywhere in the 'Nl)rld could
teve talked wit h any other just as we
do via two meter repeater s. All thllt is
no longer possible ... lind never will
be possible, for t hose bands a re gone
and cannot ever be regained.

Now why were those satellite bands
lost7 You probably know the an swer
as well as I d o .. . they were lost
because we did not make adequa te
preparations for t he conference. Have
we learned from this? Possibly . .. but
I have not yet seen any sign of it.

Befor e I lay more on you, let me
cite my q uatlflcations briefl y. Firstly,
I was one of t he official delegates to
the last ITU plenipotentiary con­
Iereoce in 1959, so I have a fa ir idea
o f how the ITU ......:.orks and how the
d e legates from various co... runes
interact . Since then I have made it a
point to visit qui te a few countries
and talk with the heads of relecom­
municatioos. I' m up to B6 cou ntries
visited so far . All of this has given me
a fai, idea of how the world fits
togethe, as far as amatl1lJ' rldio is
concerned.

Okay . , . if we really want to
protect amateur ,adio and come out
01 the nut lTU conference without
more tragic losses, wha t do we have to
do? We only have to look at the
'eport on the satellite frequency losses
to get a strong clue . . . and it was
uactly what I have recommended in
my editorials in the past . , . we need
a ham with a good deal of oock!J"ound
and the abi lity to speak we ll to visit
foreign countries and 00 two major
things. Firstly, he should find out
what emotiooal blocks there are
agiinst amateur radio . . . and what, if
anything, he or U.S. amateurs can 00

to counte, these blocks, It may be
that one of our OXpeditioners has left
his mark the1"e. Some of them visited
countries and promised all sons of
things ." propagetion studies , .,
medic.I help ." tourists ." etc.
Some told jUlt about any lie they
could to \Jet a lieltnse III'ld permissioo
to operate for a f_ dlys. Things like
this may take a lot of ingenuity to
overeome,

Othe1" countries .e still furious
0Yef U.S. amateurs who have been
permitted to operate and who ignored
the local rules. Some made phone
patches home even t hough they knew
they were fo,bidden . " others ran
ill.1 high power . . . etc. It was
unresolved problems like this tha t
shot us down the last time.

Tile other th ing we can do is make
sure t hat every country in the world
understands the immense value of
amateur radio to them, This is a story
that I've written too many t imes, $0 I
won't rehash it here. There is hard ly a
grea ter gift we can offer a small
country than a healthy amateur radio
group,

Once some sort of rapport has been
estebt lshed with t he teleco mmun ica­
t io ns leader o f a country we then will
have an opportun ity to poin t out the
benefits to t he country of backing
amateur rad io at the ITU. We will a lso
have an opportunity to discuss any
position the country may already be
considering with regard to frequencies
now amilleu r 0 , pr()p(lWd for ama­
teun ... and we migh t be able to
come up with good alternates and a
Ii$l of benefits to them for going the
altemete rou tes. This is preparation
for a conterence.

Sitting in on committee mee lings in
Washington is impo'tant too, for if
you don't have the U.S. behind you,
you',e in a poor spot . But the U.S. has
one vote .. , and 10 have each of lhe
African and Asian coumries ... and
lhe~ are the counlries thaI are now
running the ITU.

What are ou, WARCC people
doing? Little has been said. Whal are
they planning? Even less has been said
about that . I have • feeling tI\Ill the
ARRL will come up with some vague
appeal lor funds to be donated to
either them or a Iront organization
. . . but will thew be used for anything

positive - or will they be wasted 00
fun trips for ARRL officials as in the
past? A few of us remember that
$100,000 fund which was set up for
the protection of amateur bands many
years ago , ,. and we also remember
lha t no accounting to the members
has been made of thoe expenditures
from this fund. My own ~estions

about those mysterious expenditures
have gone unan~red " , except in
undercover calls from ARRL Deec­
lors who knew whal had been going
on, but were afraid to say anything in
public. Y~, we have our own little
Wate,gates, right here in amateur
radio. Perflaps it is lime for the ARR L
to come clean on t hese things and lei

up thei r books so such things can't
happen again.

S UPER SPEED CW
A small group of amateurs have

been loafing along in the 80·100 wpm
range with CWo You may be able to
hea r t hem chirping away if you check
7035 and 14035 kHl evemngs.
They 're using codet yping key boards
for sending and copying in their
heads .

Yes. I know that the reco rd was set
in the '405 by Ted Mc Elroy at 73
wpm, but that was hard copy. As a
matter of fact, I used to watch Ted at
ba rnfests demonst rating his skill - it
was amaling to behold. The $Ound
was almost like a continuous tone.
Ted would start up his code re<Xlfding
and let it play fo, a bit, tal king
genially with watching emeteues, then
he would sit down at his typtMriter
and f lay away at it, Cltching up with
what had already been sent, con­
tinuing his joking with the watchen as
he t yped .

With a little practice you can join
the gang , , , maybe that willlllke a lot
of pr-actice.

One of the benefits of high speed
CN vs, RTTY is lhat full break·in is
normally used. It makes it • lot more
like talking. A make-break. RllY
system could be evolved wl'Iich would
permit this, but as far as I know it
I\as.n' t been done yet. There a'e
enough benefits to frequency shift
keying, so RTTYen are nol likely to
chuck it . Amate..... s using miaoprocn­
sars to generate CN could have •

Continuedon". 108



KENWOOD'S TV·502 TRANSVERTER PUTS YOUR TS·520
OR TS·820 ON THE 2·METER BAND ••• SSB AND
CWo SIMPLY PLUG IT IN AND YOU'RE ON THE AIR

OR GO ALL THE WAY WITH THE BEST••• THE TS·700A
Ever tried 2 meier SSB or CW? How about the OSCAR satellite? Tune the band with a VFO Instead of fi xed
channel crystals and experience OX-lng on VHF. In fact,there's a VHF 050 party coming up on September
'1 thru 13. FMers improve your scores .. .beglnners try It lor the first time. You don't need a big antenna to do It
either. ..anything from a coat hanger to - • -? The OSCAR satellites (6 & 7) are waiting for you too! Or go
exotic with meteor scatter or tropospheric dueling. The "Sky is the limit " on VHF SSB and CWo

TRIO -K ENW OOD COM M UNIC ATIO NS INC & KENWOOD
11 6 EAST ALOND RAtGARDE N A, CA 90248 W ... /Jaceselter in amateur radio
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Lila Howard WA2JIO, receiving a message from Mr. Smith, the harbormaSI8r at
Oyster Bay, 'or transmission to one of the patrol craft.

Larrv Stanec*er WA20LP, on the bridge of the Pejo II reCf'iving messages from
W2VL dllrillg the bicemennial celebration.

re a r er
Friday, July 2, 1976, a day like

most other days. Yet a day that would
go down in hinory as one of the
maior events in a .,.eat nation's birth­
day party. It would also be a day
where the abilities 01 the radio ama­
leur to provide public ..rvice would
be tested and found more than equal
to the task.

The place? Oyster Bav. Nassau
County, Lt., N.Y.

The can) Thousarnjs, 01 visitOfS and
touris15. hundreds 01 small boars. and
si~ ''Tall Ships"

The M;ssion? To provide radio cern­
munications for the harbor patrol,
V.I,P. launches, harbormaste,'s office.
and anyone else who needed to get a
ffiessilge from here to thefe.

The communications tflllm? Dedi­
COiled members of the long Island
Mobile Amateur Radio Club
( LiMARCI.

Prior to the events 01 thIS day. the
authorities at Oyster Bay, alol19 with
others involved in the upcoming
"OPSAIL," were fully aware of the
problems tbet could be crea ted by this

massive influ~ 01 people, I:>nats. and
planes, and the varied and 5Undry
things that could be expected as an
offshoot of the massi~ o~rcrowding

of this relatIvely small area. Con­
ferences were held between the con
authorities ,nd Duke Hilrrison
K2QPf , and a game plan was set up
wherein LlMARC W(lU1d prOVIde
backup radiO communications for all
pon operatIOns. We .....,e 500rl to fll'ld
that "backup" communications can
Quickly become "primary" commuru
cations. The basic plan provided for a
base station. located at the harbor ·
master's ott.ce. operating On

146 ,94/34 in the basic configuration
of a repeater. Hand-held units oper­
ated by LlMAAC members would be
scattered about and located On the
two V.l.P. docks. aboard the volun­
teer reorctes. and aboard the harbor
patrol Q'aft normally stationed in
Oyster Bay H.lrbor . POlice boats
would rely on tneir own communica­
tions gear . Operations would com­
mence at twelve noon on tne second
and end at midnight . Arrangements
were also made WIth the Port Chester,
N.Y., repeater group to keep their
34/94 machine off the air during this
period, ThIS was the only machine

6



that could cause local interference to
the L1MARC operations, other than
Ioul opwalors using 94 d irect..

With t he week rap idlv drawing to a
close, we d ismant led HB0XAA to
embark on our 8 hour journey nort h­
ward to Wiesbaden. II was good to get
back 10 a rea l bed and real food, but
what an exci ti ng time being on the
other e nd o f OXt We thoroughly
enjoyed lhe opera tion and found
almost a ll operalOI"S to be counl!'OUs,
thereby enabling us to work many
sta tions with a m in imum 01 a RM.

Te rry L. Huston OA 1TH!WABRVC
WeilbadBn, Germ llflY

What's in store next for the Wies­
baden Amateur Radio Club? We have
a solid core of OX blood in the group
and we are now deciding wh ich OX
spot to invade next. There will un­
d oubtedlV be a tr ip in lat e September
to anolhe r rare a TH here in Europe.
The Weisbaden Amateur Radio Club
will ride again. We hope to hear yo u.

weren't t he best thaI week. Our VHF
operat io n a lso proved e"c it ing, as we
were able to 'Mlrk stations as far away
as Belgium on 2 meters . On several
occasio ns we rolled up the 2 meter
long vagi and went to t he mountain­
top for some trutv magn il icent VHF
mounta int opp ing.

••
I In

Sr~nd'ng, left to right: Je8n DClHO, Gerry WB5L VT/DA2BA , (Arl WAILHW/
OA1TT, Tom DAfLV. K...eling,lefr tor/gilt: Paul WA2VMS/DA2PG, Terry
WABRYC/DA1TH , Mi/l:e KBWVZ/DA1BM.

We ma naged to contact 3000
stat ions throughout the week. We
were a little disappo inted not to work
more Stateside stations, but condit ions

ThrOY!I>out the week we enjoyed
many e Kciting hours of operation.
Many local Swiss and Au$Uian hams
ClIme to visit our loca tion. One lei low
eYen brought us a 430 MHz Sl:ation
including the antenna. With that we
enjoyed WOI"king many statiOflS in
Switzerland, Germany, and Austria,
thus making our band OOYf!fage cam­
plete from 3.5 through 430 MHz. We
even anempted some Oscar work, but
couldn't seem to hook up with the
satellite. Ne" t time we'll be ready lor
Oscer.

lainside a TH, we erected a 32 ele­
me nt lo ng vagi for 2 meters between a
powe r pole and the quad mast. The
rope boo m was a cool 25 meters long.

Having the antenna farm in place,
we busied ourselves with the equip­
ment . Two HF stat io ns were set up ­
an SB·102 and SB-200 combination
a nd a n HW·l 0 l and SB-200 set up. For
VHF we had a Mult i·2QOO and home
brew 200 Watt amplifier lor FM and
$SB

•
els a en

The Wiesbaden Amate ur Radio
Club was formed over a year ago. It is
comprised primarily of U.S. Air Force
and U.S. Army persolYlel Sl:atiooed in
We~ Gefmany, along with several
Ame rican, Freoc:l1 , and German
civilians. The club has a solid lounda­
t ion, and ,lthough Quite new a t being
a club. has successfully $pOflSOl"ed two

hamfesl:s among its other rormal club
itCtivities. Perhaps it's the lure of
adventu re or perhaps it's the traveling
blood in so many of us o verseas. but
we decided to parta ke of t he excite­
me nt 0 1 being OX.

Having been logethef" fo r more tha n
a yea r, tre Wiesbaden Amateur Rad io
Club fro m Wiesbaden, Germanv,
dec ided to do somet hing different lo r
a cha nge. Having the usual club activo
itles in high gear, we were in need 0 1
ano ther uniq ue activity to push new
blood into this already so lid a nd
growi ng club. What ben er way than to
go on a OXpedi tion!

In order to get our feet wet in th is
new adventure. we arranged fo r a
pract ice tr ip to the closest cou nt ry
avai lable for a DXpedi lion - LUKem·
bo urg. The 3 hour drive to LX-land
was a 'Mlrthwhile trip, because we
were a ble to learn many things pe r­
tain ing to a DX pedition. Our U.S.
Field DaV eKperience sure ca me in
ha ndy, and we were t he n ready to
embark 10 our prim..-y target
Lecntenstem.

GUhering camping equipment,
food, penoonel, and radio equipment,
the first group ar rived for our week·
long activity on May 24. The station
WIIS set up in a campground near
Trie$en with a beautiful view of the
Swiss Alps to the West. A 50 meter
endfed Henz enterme was ~rung from
one lent 10' convenient t ree with the
aid of the campground owner, who
proved to be qu ite intrigued with our
intentions. Then our pride and joy
was raised - a 2 e lement triband Quad
beamed stateside o n top of a 10 meter
high portable mast. The campground
owner seemed a little hesitant at
helping wit h the Quad. Perhaps t he
awesome size o f the antenna proved
to be a bit too much for his ima gina·
tion. We all had our moments of
wo nder as to .methe r that beast would
ever get off the ground, b ut we
managed 10 get it flying just before
dusk. And, nOI to ret a n opportunity
slip away to do some serious VHF
DXing Irom such a beautiful moun·

As a message handling exer­
CISe , it wenl off with re"lbook
smoothness and great efficiency. As
an e"ample of amateur radio at work
serving the public, there was no way
that it could have been lound want­
ing.

Wi thout it , Oyster Bay harbor
would have been a disordered mael ·
strom 0 1 boats. people and e lectron ic
noIse.

It was best summed up by a
har bor pat rolman going off duty, who
W<l S asked ev his replacement how the
rad ios were working. " Well;' he said,
"the marine rad io is no good and the
CB is use less, but don't worry, the
hams are here."

CB radios located in the dockside
office were also QuicklV jammed into
a morass 01 10-4s, t o-3&, t 0-205 and
Spaceman this is Beetle BUSl:er . Our
role as backup Q)m.mmications sy~em
had suddeflly become that 01 being
the only communications available.
Wilh oonsummate skill, Lila lielded the
many calls ooming lrom the launches
and Quickly set up an ordered net
style pattern. With mounting rapid it y,
the fTM!'$$o8QIl!" came thick and fast : "Ice
needed on ee Uran"' '' (her refrigera­
t ion had broken clownl; "Three crew­

'men Irom tbe Magic Venture 10 go
ashore"; " There is a traff ic jam of
small boats near t he Dutch ship
Eendracht"; " Three V. I.P.s fo r a har­
bor tou r at the northwest doc k";
" Where is the captain of t he Urania?"
As these messeqes were coming in, the
harbo rrnaster had a co nstant flow o f
outgoing traffic lor the patro l craft .
the launches and the operators
sta tioned at the docks. L1MARC
members were r id ing around in
Boston Whalers labeled " Harbor
Patrol," lu"urV 28·32 foot skiffs, BaV
constable auisel"S, and anything else
that oould floal. Out of this chaos
came order and an orderly flow 01

tra ff ic.

Under the direction o f K2 L10 , a
Station Ma~er anterna was set up
atop the harbormaster's office and
two rigs were installed at a tab le on
the shady side 01 the building. Com­
mencing at I_ lYe noon, W2VL Itbe
LlMA RC commemaati'o'l.' station)
IMffi I on lhe air as the Oy~er Bay
command po~ ~ation. Skillfully con­
trolled by Lila WA2JIO, who was
assisted by (lYer twenty L1 MARC
members, the station began operat ing
in eaerest.

Harvey G. Hurwiu WA2HYS
Oceans ide NV

Al first the re Io'V3S little to
do _ and then t he de luge began. It
appeared t hat t he use 0 1 VHF marine
radi os in the harbor bV the myriad
sma ll boats, all shouting at once, had
rendered these cha nnels totally use­
less.
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Here We Go Again
I told you last month about how ,

af ter years of hard work, Marine
Airlines was quickly ext inguished
when the planes they were planning to
use were "pulled OUI hom unde r
them." I a lso mentioned that Tommy
Hitchcock, a partner in lehman
Brothers (bankers). had a sit uat ion he
wanted to ta lk to J im Eaton and
myself about. Well . bel ieve me, we
wasted no t ime in gell ing over to

Lehman Bmlhe" to see what he hold
in mind.

It seems that Lehman Brothers had
the controlling interest in the Ameri­
can E"pon Line, which operated
st eamships f rom New York to
Mediterranean and Black Sea ports. In
addition to some twemy-odd
freighters, lhey operated four com­
bina t ion passenger and freight ships
on II scheduled biweekly sev.ce to the
more important cons. They called the
latter the " Four Aces." Hitchcock's
idea was thoit E'lport, with its welf­
established routes and connections
with the ecunmes touching on the
Mediterranean, would be . l ine vehicle
with which to start ~nd operate a
transat l.lnt ic a irline. Now, Tommy
H,tdlcock, as you may remember , was
a top·notch polo player. One of his
principa l adversaries on Ihe polo field
was " Sonn y" Whitney. Sonny was on
t he Pan American Airways boerd of
directors , Although noth,ng was ever
said on the subject, I have a lways
thoug ht that Hitchcock's enthusiasm
with the American Expo rt idea was
partially due to his desir e to have a go
at Whitney in the airline business as
WIl li as on the polo field . Hitchoock
himself was a good pilot, and owned
and flew his own p lane.

Talks with Hitchcock started about
the first 01 November, 1936, and then
gravita ted 10 otl ic~1s o f Amer ican
EX pQft , William Coverdale, President.
and John Slater, Vice President. Both
WIlre associated w ith the WIlli-known
New York eng,neer ing firm 01 Cover·
dale and Colpitts . All agreed that the
days 01 volume transatlantic passenger

8

transportation by beat were num­
bered, and, a lso, t hat although the
"state of the an" had no t yet pro­
duced a ircraft capab le of carrying an
adeq uate payload over the t rans­
atlantic distances, it would not be too
long before such equipment would be
ava ilable . Export wanted 10 protect
the pa$Set'lgel" and l;.ght freight lfaffie
on its Mediterranean routes by origin­
at ,ng its own air line service. At that
l ime, most American steamship ecm­
panies were heavily subsidized by the
federa l gDYerrment. Each had its own
routes laid out by the Federal
Maritime Commission. The U.S. l ines,
lor e xam ple, ooujdn't send ships into
Mediterranean ports, and Export
couldn't go to Cheroourg, Southamp­
ton or North Sea po rts. So all their
think ing was a long the line s o t their
maritime routes.

Export intended to init ia te its
service by carrying passengers on the
"Four Aces" between New York and
the Azores (possibly Hona on Faiall,
and then to transport them on to the
continent and Mediterranean oesnoe­
tions in large flying boats. The equip­
ment for th is service could be avai~

able in less than a year. The use 01
fly ing boats on the initial phase of the
operation was made necessary because
of the la<:k of adequa te land planes
and land plane airports in the Azores
and a ro und the Med iterranean. We a ll
knew that, since there was very lill ie
d ifference in sa jety between flying
beats and land planes when it came to
a forced landing at sea, land planes
would most likely be the ultimate
veh icle lor ever-ocean travel.

Pan American Airways had been
largely responsible for pushing Amer~

can fly ing boat development. By mid­
1936 they. and t he ir associated air
carr iers. were operating scheduled ser ­
vices from Miami all through lhe
Caribbean islands and around South
America. They also flew from San
Francisco to Hawaii and on 10
Manila_ In addi t ion, they operated

routes in China and Alaska. For over­
water ro ut es they used Sikorsky S-42
and S-40 lIy ing boats (32·39 seats)
a n d Si ko rs k y S-3 8 a nd S·4 1
amphibians (7-22 seats); Fo rd t ri­
motors and lockheed and Fa irCh ild
land planes were used in Alaska and
over land.

At lhal nme, the U_S_ domestic
airlitle'S were lIy ing Fo rd h in geese).
Fokker and Boeing trimotors. The
..- Douglas DC2 .....as just coming
into use. All snails compared 10 the
present-day jets. Douglas .....asvrork ing
on the DC·3 for TWA arid Boeing was
starting on the development of its 3 14
f lying boats for Pan Am. It took WN2
to speed up develop me nt 01 the lo ur
engine DCA. These planes could ma ke
it across t he No rth At lant ic to
No rthern Ire land by refueling at
G a n der (Newfoundla nd l and
Hev kjavik (Iceland).

Pan Am's ambition was to be the
U.S. "chosen instrument" in inter­
national air commerce worldwide,
They already had pl.lns and equip­
ment being designed for an around­
the-world service. Quite an anta.yornS!
for America n Export to take on. A
lew years later, after extended and
billerly contested hearings, t he Civil
Aeronautics Board perversely awarded
Pan Am t he routes sought by Export
and gave Export the northerly route
to England , Ho lland and the Sca ndina­
vian ccurunes. More on this later ,

My mission on Ihis trip was to
check on the availability of adequate
flying boat facili ties on American
Export's route. I was instructed to
conler only with Export and U,S_
consular pef1Dnne! and not with
govemment or air line officials of any
of the countries invo lved. Strict ly
tour ist on the surface, camera and all.

Alter a oouple of weeks discussion
and briel,ng in New York, and belore
we Quite realized what had happened.
Eaton and I WIlte scheduled to depa rt
on November 2411'1 On the SS El<cal.
ibur (flag ship 01 the " Four Aces" ) lor

a Mediterranean s..vey trip. Between
conferences with the Americ:iln
EXpQft people and putting Marine
Airlitle'S to bed, we had a Vet)l shon
time to update wardrobes, get shots,
passports arid visas.

Come sailing day, Cleo (my wilel.
my baggage and I arrived at Pier F,
Jersey City, only to lind that the poor
downtrodden engine oeoar tmem was
o n st rike fo r some nebulou s reason.
So we hauled eYllryth ing back to
8rooklyn. Evident ly t he deck and
steward's departml'flts d,dn't think
t ile engineers had much of a beef,
because On December 2nd the
Excalibur fina lly set sail as a cargo­
only vessel. Eaton arid I were signed
on as supercar\lOOs. The Engine
Department was made up 01 persoooel
on loan from various o il companies'
ships_ The Ch ief Engineer was fresh
off a tugboal in Boston harbor. Since
Eaton arid I were the o nly passengers
aboard, we wert! assigned the best
cabins and got lou 01 service.

Every t h in g we nt fine, good
weather , etc., until the fifth day out.
Then we sta rted to get salt water in
our showers and basins. Due to the
engine crew's unfamiliari ty with all
the various valves, etc., most of our
fresh water had been pumped over­
board and the tanks fi lled with sea
waler . This resulted ,n corroding quite
a few boi ler tubes and causing leaks
that put one boiler out 01 oommission
entire ly. So they had to heave to, put
out a sea anchor and spend two days
replacing boiler tubes. This was no
easy tast, as only IWO of the bor­
rowed engine crew were small enough
to be able to crawl into the betters to
make repairs. We limped into Pon ta
Detqada a nd , after a couple of days of
boiler re fitt ing, we took on a supp ly
of fresh water and sailed for Mar·
seiltes. I took a(!vantage of the Penta
Dell)ada stop to go ashore and have a
talk with our consul about our pro­
posed operation. I could see lhat the
Ponta Delgada haroor was not large or
protected enough lor our operation,
so the consul suggested the Horta
harbor on the island 01 Faial and
lurnished me with . deta iled map of
lhe islands.

When the El<callbu r docked at Mar·
seilles, Jim Eaton and I were tak en
before the U_S_ consul, discharged
lro m our supercargo duties and paid
$ 1 each for our serv ices. That was
December 14 th .

Budd & Co. , the Export agents at
Marseilles, got Eaton and t rad tickets
to Nice fo r thai etteroccn. We stayed
the night in Nice then went on to
Genoa the next day. John Gehan,
Export's MediterranNn V.P. , met US
at the stat ion and set tled us in at lhe
Grand M,ramare Hotel. This hotel was
situated higfl on the h illy part of
Genoa and had an exeeneot view of
downtown Genoa and the harbor. The
M"amare was a bea ut iful old hotel. It
was boi lt before the modern concept
that every cubic 1001 must bring in its

Continued on page /5
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Edlro,:
Rowr Baker WB2GFE
IS WindSOT D,.

Atco NJ 08004

CA L EN OA~

P/Nw not~ r~ change In m y mail·
Ing «Jdr6S iJnd aI/sign. I'm now
pe" runently Iocared in sourhem New
Jers,ey IIf the lIdd,6S shown iJbove. A ll
c:onr~r mat~,iIIl should be sem to that
addTess . pr-ef~lIbly at least tllTee
months befo,~ rhe 5d>eduled event.
We will 11150 continue to lin ,nulls
'lICtIived as 5pac6' permits.

1976 RTTV ART CONTE ST
Stllrts: October 1

Ends: November 30
All worldwide licensed rad io

amateurs and members o f their imme­
diate families are eligible to P<'rtici­
pate in thiS contest . Each entry must
be originated by means of manual
inpots to a teleprinter using a standard
communicat iom keyboard, and may
be submitted only by the or iginator of
the an, or by the amateur on behalf
o f a fami ly member. Submitted art
lTIIIy be o f any subject $l,litable for
transmission via amateur rad io, but
preference will be giW!1l to b icen­
lennial subjects. Entrants may 5Ubmit
any number of entries, but each entry
mU$l be gIven a $hart title. Tapes of
entries shaH be formatted to permit a
reasonably short running t ime, and to
be compatible with machines which
do and do not downshift on space.
Compatibility with machines that do
not interchange the bell and apos­
trophe is not requ ired. At least 3
functions must be used bet~en each

mitterl. and SWl pr inter. IndIvidual
operators of mult i-uper.tor stations
may sub mit their logs singly instead of
in the form of a grou p log.
EXCHANGE:

Message number. ti me in GMT. and
zone.
SCORING:

All two-way RTTV asos with own
lone count 2 points. All others will
receive po ints listed in Zone Chart
(same as last year's chart). Stations
may not be contacted more than once
on any band_ Multipliers are number
of differen t countries worked o n each
band in<:luding one's own country,
Each US and Canadian diSlrict will be
considered as a separate counlry.
Final score is tota l aoo poinlS t imes
number of countries worked. limes
number 01 oont inenlS worked {6 max­
imum}. A Canadian Bonus Po int is
added last - 100 points lor each
VENO contact on a ll bands.

ENTR IES:
Use separate log sheets fo r each

band. log sheets and zone chans are
available for SASE or 1Res. Logs muSl
be rece ived before Oeoeml.>er ht to
qua lify. Send logs. summ¥y, and
scores to: Ca....dian Amateur Radio
Teletvpe Group. 85 Fifeshire Road.
Willowdale. Ontario CANADA M2l
2G9. Many va rio us p laq ue s,
mecanions and certi ficates will be
awarded!

VK/Z l /OCEANIA JUBilEE
ox CONTEST

Phone
Starts: 1000 GMT Saturday

October 2
Ends: 1000 GMT Sunday.

October 3
CW

Su m; 1000 GMT Saturday,
October 9

Ends 1000 GMT SUnd....
Octot- 10

WIA ~nd NZART invIte a ll am&-

CARTG WORLDWIDE RTTY
OX CONTEST

Sta rts; 0200 GMT Saturday,
October 2

Ends: 0200 GMT Mond ay ,
October 4

Not more than 30 hours of coer­
ation are permitted. Non-operating
pe riods can be taken at any time
during lhe contest, but a summary of
times on/off must be submitted with
scores. Use all amateur bands. 80 to
10 meters. The ARRl country li$l
will be used for country status. WIth
Kl7, KH6, and VO being considered
separate COUntries. ClilS$lfiClI1ions
include: si ng l~ opentor bingle t rans­
min erl, mult i-operator (single tr.,s-

Outside Seanet Area Top Scorers_
Single band, single operator, Phone: LU2AFH - 4,293 points
Multi -ba nd, single operator , Phontl : lT9 FKS - 5,400 points
Single band, single operator, CW: OH1 QB - 609 points
Multi ·band. single operator. CW : VZ4HA - 1,386 points

Se~net Area To p Sco rers -
Single band, single opeeatcr Phone: 9V0S N - 188,421 points
Multi-band, single operato r, Phone: 9V0$H - 530,784 points
Single band, single operator, CW : VS5PM - 14,41 8 po ints
Multi ·band. single ope rato r, CW: 9M2lN - 153,537 points

RESULTS OF THE 1975 MARTS SEANET WORLDWIDE OX CONTEST

$hauld be securely packaged and sent
10: RTTV Art Contest, clo Don Royer
WA6PIR, 18765 Santa Isadora St.,
Fountain Valley CA 92708. Entr ies
mu$l be postmarked on or betore
November 30, 1976. Entries will not
be acknowledged or returned. Winners
will be annourx:ed as soon as possible
after the closing date, It is 5Uggested
tha t paper tapes be wound tightly
upon a hard core to prevent mail
damage I

Entries will be judged on the
o riginality of the author in selection
of subject matter, on e~cellence of
technique in producing the art and
formatting the tape, on overall appear ·
ance of the art when viewed from a
distance. on suilabi lity for pub lica­
lion, and on the entrant 's compliance
with the rules. A commitlee of judges,
made up from those arnateu r1 who
have e~hibi ted an interest in RnV
art. w;U select 1st. 2nd, and Jrd
places. as welt as honorable mention
winneno. Winning entrants will rece ive
a plaque for 1st place and certificates
for 2nd. Jrd. and honorable ment ion.
Winning entries will be published in
the RTTY Jou".,..1 and ot her amlleur
radio magazines. The dec isions of the
judges will be fine 1.

line (normally CR, IF , and l TRSI.
ElCh line of the art sha ll be limiled to
72 charac ters maximum {including
spaces), but over line shading is per ,
mitted. Prjnts must be in one single
part with no spl ices. Tapes muu be
limited to a max imum running time of
40 minutes at 60 wpm for the art
itself , eeenetve of any other infcrrna­
t ion on t he tape. E~ch entry must
have been transmitted for the trrst
time via amateur rad io af ter October
1,1976, and must be accompanied by
a confi rmation of at least one receipt
of its transmission, identifying the
title o f the art and the can letters of
the receiving and transmitting sta­
tions . All confirmations must be in
writing lnot by RTTV transmission ),
and must have been obtained by the
entrant from the receiving stat ion.
Entrants may oblain neceliWy trans­
mission of their entry by any amateur
r..:fio st,tl()<1. The tape and prints of
each entry sha ll carry the full name of
the author, call letters of the suD­
mitting station. and mailing address_
This inforlTllltion shall be both __ itten
upon a beg inning leader of the tape

and also PUnl:hed in the tape to
appear on the page copy v.tlen repro­
duced. Entrants must submit one
5-level paper tape and five pr ints of
each entry, and by such submission
agree that the tapes and prints may be
used, duplicated. and published for
any pu rpose. Tape, prints. and trans­
mission conf irmation information

RTTY Art Contest
VKlZ l /Oceania Jubilee o x Contest - Phone
CARTG Worldwide RTT V o x Contest
CD Party - Phone
VKIZl/(keania Jubilee OX Contest - (..VII

RSGB 21-28 MHl Contest - Phone
RSGB 7 MHz Contest _ CW
WADM Contest
CO P.-ty - CW
Manitoo. a so P_ ty
Yl Anniwl"$llry P¥ty _ CW
CO Wor ldwide OX Contest - Phone
IARS/CHC/FHC/HTH 050 Party
RSGB 7 MHz Contest - SSB
ARRl Sweep-stakes - CW
Vl Anniw l"$llry Party _ Pho ne
European OX Contest - Rny
{see Sept. issue)
OK OX Contest
ARRl Sweepsta kes - Phone
c a Worldwide OX Contes t - CW
ARRl l60 Met er Contest
AR Rl l 0 Met er ContllSt
Stra ig ht Key Night
VlRl VL·OM Contest - Phone
Yl R L Vl·OM Contest - CW

Oct 1 - Nov 30
Oct2 ·3
Oct2 · 4
Oct8 · 10
Oct9 · 10
o« t
0c1 16 · 17
Oct 16 · 17
Oct 16 ·1 8
Oct 17 ·18
Oct 19 · 20
Oct 30 · 31
Nav5 · 8
Nov6 · 7
Nov 6 ·8
Nov9 · 10
Nov1 3 · 14

Nov 14
Nov 20 - 22
Nov 27 ·28
Dec4 · 5
Dec " · 12
Dec 31
feb 19 · 20
Mar5 ·6

"



~ ES U LI S
RESULTS OF THE 19 76 BARTG RTIY CONTEST

Top 10 single opentor stations -
IBAA 282,624 pomts
l1PYS 281.506 points
K4GMH 192,5 20 points
15WT 1n,054 points
DJ6JC 176.364 po mts
PY2CYK 166.680 points
IT9 ZWS 166,584 points
WA3J TC/ZPS 149 ,400 points
W4CO I 133 ,480 po ints
HB9AVK 131 ,152 points

Top 3 multiple o pera to r sta t ions -
W1MX 156,240 points
SM6FUG 140,302 poin ts
OLBVX 127 .296 points

Top 4 shortwave listeners -
H. Ballenberger lOl l 133.632 points
R. Giarnello 113 ) 116,480 poinU
Cech Lubas (O K21 105.258 points
Paul Menadiar (USA ) 80.276 points

teurs to partieiPilte in the 1976 con­
lest.
EXCHANGE:

RS(TI and ccnsecut ree serial nu m·
ber start ing with 001 .
SCORING :

For Oceani, statIOns other than
VKIZL - score 2 points for each
VKIZL 050 on each band. 1 point
for each OSO with the rest of the
world on each band. For the rest o f
the world other than VKIZL - score
2 points for each VK!Z l OSO and I
point fo r each Oceania stalion OSO
Iotber than VK/ZL) on each band.
Fina l score is to tal OSO points multi­
plied by the sum 01 VK/Zl call areas
worked on all ba nd s. The same
VKIZL cal l area worked on different
ban ds counts as separa te mulnpuers!

AWA RDS:
Att ract ive certlftcates will be

awarded to each coumry (call area in
USA, JaPiln. and USSRI on the fol·
lowing basis:
- Top scorer us ing all bands ;
_ Seplll"ate .wards for phone and CN;

Other eenifica tes awarded de­
pending on activity : 2nd, Jrd. and
~r.teband _rds.

ENTRIES:
Logs must show, in this o rder:

date/time in GMT, callsign of station
contacted, band. ll!'I"ial number sent
and received. Underline each new
VKIZL call .rea contacted and make
separate logs for each band used.
Include • summary sheet showing
callsign, name and addr~ (block
letters. please). details of equipment
used, 000 points fo r each band, and
total VK!Zl call areas wor ked on that
band. Sign a declara tion that all rules
a nd regu lat io ns have been observed.
All logs should be posted to be re­
ceived befo re January 3 1, 19 77. Send
entries to: NZART Ccnt est Manager,
Box 4B9, We llington. New Zea land. or
NZA RT Contest Manager. 152 Lytton
Road, Gisborne, New Zealand. Every
log. even fo r only a ff!w contacts,
would be appreciated.

LISTENERS' SECTION:
A VK or Zl nation only must be

heard in 050 and !he lo llowing
details noled in the log - date/time in
GMT, call of station heard (VK!Z Ll,
callsign of station he is working,
RS(T1 of VKlZl staten heard. serial
oomber seflt by VKIZL statiOll, band,
points_ Scoring is on the same basis
and the SUmmlll"Y sheet should be
included.

RSGB 21·28 MHZ CONT EST ­
PHONE

Contest period :
0700 to 1900 GMT,

October 10
Official rules were not received

from England in t ime for th is issue,
However, last year's rules were as
fo llows:

Wo rk any British Isle stat ion (G,
GC, GD, GI, GM, GW) on 21 and 2B
MHz only. The same station may be
wor ked once on each band for OSO
and multiplier credi t. Use a separate
log for each band. Entries are limited
to single operators only.

EXCHANGE:
RS and progfl!$$ive OSO number

starting with 001 .
SCORING:

EiJCh OSO with a Brit ish Isle station
coun" 3 point s. Multiply tota l OSO
POints fro m bolh bands by the sum of
Brit ish Isle prefixes worked on each
band for f inal score (GB does not
count, giving a maximum of 36 pre­
Ii~es on each banlU .

ENTRIES:
logs should be sent to: O. J .

Andrews G3MXJ, 18 Oownsview
Cr ascent . Uckfield. Sussex ,
ENGLAND.

WAOM CONTEST
StllrtS: 1500 GMT Saturday ,

October 16
Ends: 1500 GMT Su nday.

October 17
Use all bands between 80 and 10

meters on CIJ only. Stations OUI$ide
OM call "00 DM." while OM stations
will call "CO WAOM."
EXCHANGE:

Stations outside OM send usual 6
dig it number , RST and serial number
starting with 001. OM stations will
send I 5 digit oomber consisting of
the RST and the oomber of their
Kreiskenner.
SCORING:

Each statiOll may be worked OIlly
once per band. Each completed aso
Wilh a OM station counts 3 points,
while incomplete OSOs or O5Os with
log errors count 1 point, The multi ·
plier is the total number of DM
districts per band. The special sta tions
(DM7, DMS and OM0) count for a ny
missing dist rict on t he ba nd on which
the y are worked. The maximum
multiplier is 75. The DM distr ict s are
the last let te r of the ca llsign (A
through 0), The fina l score is t he sum
of OSO points from a ll bands mu lti­
plied by the final mul tiplier.
ENTRIES:

Classifi&lltions: Single op stations
eu bands, multi-op stations all bands,
and SWLs, Please use separate log
$heets lor each band lind enclo$l! •
summary sheet showing t he scoring
and address. Logs must be sent not
later than 30 days after t he en::! of the
contest period (postm..-ked l to:
Radioclub of the GO R, OM Contest
Man;ager OM2ATL , OOR 1055 Berlin.
P.O. Box 30. German Democratic
Republic. The decisions of the DM
Contest Bureau ..-e final and the right
to change these ru les is reserved.
AWARDS:

Certificates will be awarded. Appl i·
cations for all DM awards (W ADM,
OMCA, OMDXC, DMKK) may be sen t
logether with logs for the contest, but
please use separate sheets fo r each
award.

RSGB 7 MHZ CONTEST - CW
StarU: 1800 GMT Saturday ,

October 16
Ends: 1800 GMT Sunday,

October 17
Again, official rules fo r this year's

conteSl did nOI come in t ime for this
issue, so the fo llowing are based on

last year 's rules. The contest is simil.
to the 21 ·28 MHz contest , except
scoring is different_
EXCHANGE:

RS(T1 and serial number naning
with 001 .
SCORING:

Score 50 points per BI 050 for
fIOn- European slations. An additional
bonus of 20 points lor each differant
Brit iSh Isle country /number prefix
worked is a lso available (36 malli·
mum!. NO BONUS FO R GB PRE·
FIXES I F ina l score is total esc and
bo nus points.
EN TRIES:

All entr ies sho uld be mailed to : The
HF Contests Committee, c/o John
Balley G3HCT, Brookland s, Ullenhall,
Solihull, West Midlands. ENGLAND.

MANITOBA e sc PAR TY
Starts: 0001 GMT Sunday,

October 17
Ends: 0300 GMT Mol"day ,

October 18
The third Manitoba aso Party is

sponsored by the Amaleur Radio
Clubs of Maniloba. The same station
lIliIy be \llIOrked OIl each band and
mode. VE4 to VE4 and 2 meter
simplex OSOs are also permitted.
EXCHANGE:

RS(T) , name, a nd OTH·munici·
pality,
SCORING:

Each e50 counts 1 point . VE4s
mul tiply number of OSOs by the
number o f US states, VE provinces,
and OX countries worked. All others
multiply t he number of esos ti mes
the n umber of Man itoba mu nicipa l·
rues. local governmen t d istr icts,
provincial Pilrks, and forest reserves
(134 maximu m),
FREOUENCIES:

SSB - 3770. 3905, 7 195, 7230,
14190, 142B5. 21245. 21355,28600;
CW - 3705, 7105. 14065. 21205,
2B205.

AWARDS:
Cenificates for the highest score in

each prOYince, state, and country.
Plaques for highest VE4 and out-of­
province station. Addit iona l plaques
awarded if warranted.
ENTRIES:

Send log data and signed declara­
t ion to: Do ug Bowles VE4OZ, 1104
F irst Street, Brandon, MoI nitoba,
CANADA R7A 2Y4. Mailing deadline
is Novem ber 12, 19 76.

CO WORLDWIDE OX CONTEST
Phone

Starts: 0000 GMT Saturday,
October 30

Ends: 2400 GMT Sunday ,
Octo be r 31

CW
Starts : 0000 GMT Saturday.

November 7J
Ends: 2400 GMT Su ndllY,

November 28
Rules should be the same as last

year's contest, barring any unforl!1leerl
changes (p lease check the September
issue of CO Afa9azilJl!'l. The basic idea
is to work as IIliIny other .mateurs
around the world in as ffilIny zones
lind count ries as possible. Use all
bands, 160 to 10 me lers - o n
specified mode only. Clas:ses of com­
petition include: single operator single
band and all band, mul t i-oper8l0f (all
band o nlyl single t ransmitter or
mult i·transmitter.
EXCHANGE:

RS(T) and zo ne.
SCORING:

Score a multi plier of one fo r eac h
d ifferent zone and each different
cou nt ry contacted o n each band. Re­
member, stat io ns are permitted to
contact thei r own COUnlr y and zone
fo r multiplier credits - so don't forget
to work other US sta t ions I The CO

Continued on page 46
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tllat the UL624 units could Ilandle
only 24 to 72 volts. so beware! None
of my SA480 units were any good.
and none of my subslitutes worked
well, so I subbed the accompanying
circuit. which replaces 08-0 13.

The 2N5551 transistor may be any
50 to 60 volt NPN unit: it only
$Wilches 40 volts. The Motorola
MPS-A43 ~y be nearly any 180volt
switching transistor . Finally, I
changed the 3000 pF cap to 0 .015 uF.
The results are far superior to the
original circurt using those ancient
(ugh!) transistors!

Chalk up another -1 for Trigger
Electronics. About 1 vear ago I placed
an order and sent along my charge
card number. Somehow the prices on
items o rde red went up an average of
nearly 30% since the date on the
catalogue I had just received. Some
items nearly doubled l One that
doubled I sent back and purchased
locally for about the origi ....1 (reason­
ablel price.

Thanks for providing I forum in
which we can $OI"t out reputable mail
order suppliers.

Harrison K. Clark WB2YKH
Clifto n Park NY

Gary McClellan
La Habra CA

1 1

I WHY BUILD IN AN ERR OR ? 1
The " Insta nt Counter Calibration··

in t he August issue describes a pro­
cedure I ha~ used for some tune, and
it works well. The frequencies primed,
howeve- , are slightly in error,

Color horizontal frequency was
originally selected so that , divided
inlO the 4.5 MHz intercarrier, an
integer would result, 286 yiekling the
closest. to the ori9inal 15,750 H2. In
order to interweave lhe sideband
clusters' horiwnta~rale mu ltiples
from both visual carrier and color
subcamee, the scbcame- is centered
between integral multiples . i.e., 227 .5
times line rate, or 15,734.26573.
yields 3.579,545.455 Hz.

This is all well and good, but in
prectsce, horizontal. as all other
pulses. is derived from a subcarrier
frequency source, ..mich the FCC has
def.ned as 3.579.545 1 10 Hz. The
network rubidium standards output
this center frequency. so the ".455·'
does not exist. As a result , the actua l
horizontal ra te is 15,734263?4 rather
tha n your published 15 ,734.26 5.
While .08 ppm may seem insignificant.

BR IGHTER DIGITS1 1
Thank you so much for publishing

"Behold The Giant Niltie Clock," by
Jack Grimes W4L LR. I built it pretty
much as per the article in your July
issue, and it works just great! You
wouldn't believe how many comments
it has drawn from vtsnors in my lab.

I would like to make several sug­
gestions that can result in much
brighter digits.. First. I built mine in a
large metal boll. so I had to use an
isolation transformer. A transformer
with a 6.3 volt and 125 volt secondary
from a junked VTVM supplies the
power. If you use this arrangement,
you'll get cvee 170 volts B+. and
bri ghter nixies. Also , I checked the
transistors off the surplus boards on a
Tek tronix Curve Tracer, and found

forward or backward under computer
control, and ..mich can read forward
or backward land possibly _ite for·
ward and backwardl. A tape reco rder
with these simple properties could
store data in discrete blocks and read
mern rapidly and randomly - thus
acting like a slow floppy disk. A
floppy disk costs 51000 minimum ­
this cassette could cost $100-5200.
My model tor this tape is DECtape'"
or UNKtape which can be used by

rru.... and large computers iust like a
disk, only slower. You don't always
have to start reading at the beginning
of t he tape to kno w where you are, so
getting information is much quicker.
This type of storage would allow
sophisticated macroossemblers and
compiler languages and real operating
systems which would allow your com­
puter to do ..mat computers do best.
more than one thing at the same time
(would you beteve writing one pro­
gram while anothe r is being assembled
_ that is easily within the speed
capacity of micros right nowlll. In
addition, software for a brock-suuc­
tured tape medium could be trivially
converted for a floppy disk system
(perhaps even vice versal. Enough of
my showing off my need for a com­
puter teJ<t editor.

I wish you and your magazine the
best of luck. I would be interested in
writing for you if you th ink I might
have something 10 say. Now that I' ve
paid my money, don't stop with the
computer oriemed articles.

Bill Pearson
PlS8dena CA

P.S. Computer Operations, Lanham
Maryland 20801 sells a LINK tape for
the PDP·1" LS1-11 and any 8 bit
micro lor 52k. Perhaps they could be
convinced to ma ke a kit for less, but
the cassette idea is cheaper. If they
can do it. you (we) can do it.

Low to haw rou write. bur try to
remember that I do not know what a
l'I'IiICl"OiI~mb~r is, or- block'struet"ecJ
rapes .. . and things like that. You 'll
haw to boorurap me fa where I can
understand what rou are saring_ ­
Wayne.
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Bob May WA4 DBG
Jonesboro TN
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a bild audio output transformer. A
quick search of the junk boll
produced no audio output trans­
former (thought I had one some­
where). but I did find a 120 V/6 .3 V
filament transformer - hmmm, why
not? I connected the 120 V side to
the 6V6 output and tM 6.3 V side to
the speaker voice coil. Ta-Da. it
worked! And the transformer ewn fit
the same holes in the chasisis.
Mismatch? If there is any, it certainly
doesn't affect the performance of the
receiver by any noticeable degree.

So what do we have? A previously
"dead" receiver brought back to life,
an idea for a different "source" for
audio output transformers, a haWY
boy (soon to be a Novice) who will
soon be on the air for a 510 outlay
(win loon him a uansminer l. Now I
ask you, can any CBer mltch this for
sheer satisfaction?

.. • '":l ..
... , l,. ,

• •i \ r

;' _ ~ , _ l. ,- - ~

Mel Ounbrack W1BHD
MaldenMA

ABOUT TIME

RESURRECTION

. ' ...

PERSO NALLY INVO LVED

I·m sending this to you with the
idea that it might help someone wilh a
similar orobren. I h.we it 12 year old
pre-NOYice friend named Brian. Brian
secured I 1948 vintage Hallicrafters
S53 receiver for 510 (he'll mow my
lawn three times and neve it paid for),
The S-53 was perfect in everv way but
one - it didn'l talk. After a few
minutes of troubleshooting we found

Well. Mel. while I"m flattered, it is
difficulr lor me to be/~w that anyolll!'
much isgoing to be around in 2076.
Warne.

In conjunct ion with this 1976
bicentennial year I am working with
t he Malden committee, who will plant
a time capsule in Malden, to be
opened in the year 2076.

I want amateur radio to be part of
this capsule. Please arrange to send me
one copy of your Ju ly, 1976, 73
Marla.i".. I would like, if pos;!ible,
Wayne's autograph across the front
cover. This will be part of the capsule
contents which will be buried on the
grounds of t he Malden Government
Center.

1 1
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I appreciate you r acceptance of
kudos and brickbats lor suppliers of
electronic gear. It affords an oppor­
tunity nowhere else available, to my
knowledge. to report on one's per­
sonal ellperience in this area. The
purchase of a major cece of gear with
most hoamli takes place every few
years; some suppliers, therefore, do
no t see the need for pu rchaser satis­
faction as an inducement for sobse­
quent sales, and only consider the sale
at hand.

I welcome. therefore, this oppoe­

tunity to praise the service and per.
sonal interllSl in my needs by one of
your adverti$efs. Slep Electronics Co.
My initial concern of dealing with I

supplier outside of my geographic arm
was allayed by my feeling that Bill
Slep was personally involved.

And rew J. Barti lucci W2N KC
Gar den City NY

• 1 '..- .

, ENOUGH TO PAY FOR IT I
I I There is • newsletter, Dr. Dobb's
_______________ Journill of Computer ~Iisthenticsand

Orthodontia. w1lose sole purpose is to
find good software t hra u#> cccoeee.
live efforts and put it in t he public
domain. Subscription: SIO/year. Vol.
1 numbers 1 and 2 are probably still
available; they contain a complete
octal and symbolic listing for a Tiny
BASIC interpreter for the 8080. If
you do not object to nol paying
roya lties, these could be your lirst
software tapes (although they would
probably object to your making a
profit). The Dr. Dobb's Journal
people - People's Computing Com­
pany. Menlo Park CA, are software
types, I think, who probably ha~

much 10 give to a group of hardware
types weh as yoursel\/lO!S. They are
pla<Vling • disk operating system for a
mero.

I like your rnil'.Jilzine (enough to
pay for il l . I am a non-ham into
personal computing. I would be happy
to share my knowledge of systems and
scientific programming with someone
who can help me learn how to build
and design my own system. Initial
uses would be text editu"'9 - I am an
academic type - and later super chellp
graphics.

As an old-fashioned computer U$ef
(who would never mention DEC and
IBM in the same breath), let me
suggest a piece of hardware computer
hobbyists really need, although they
may not know it: a cassette tape
recording system wh ich can move

I
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MICRO MAVDAY?

strength meter. I didn 't take his advice
and went through a dozen of those
35mm li lm cans before I gol one to
work. The rf choke was $4.38 - the
only part I didn'l have in my junk
bolt . It does look cute, but, 73
readers, wait for his neltt project.
Take his advice, and mine .

Craig R. Schmidt WBItGFZ
Dickinson ND

Well , I had better do it. I hereby
request that you extend my present
sub by an additional 3 yea~. I enclose
a check for $17.76. Too bad I lacked
the foresight (and the e:.tSh) to obtain
a life subscription wtlile they were
only $37.00. AnywlY, thanks for a
tremendous magazine, IMy dictionary
de fines tremendous as " huge, terr i­
fying throtlgh great size or force" ­
close enough! l

In my article, " Build A Deluxe
TT V Keyboard," published in lhe
October and November/December
1975 issues, there ere several errors.
The basic key board described in Part I
is OK, but the automatic function
module in Part II conlains $Ome small
errors and one large one. The lollow·
ing life the small etTOfl:

I. Pin 2 01 U2 13C should go to pin B
of U213B. not pin 6.
2. Terminal A should go to pin 6 of
U209, not pin B.
3. U209isa7412 1.
4. There should be a 3.3 kn resistor
in $E!fies with the base of 0203.
5 . The diode connected to pin 13 of
U213D must be revereee .
6. The 2 diodes cconected to pin 4 of
U203A must be reversed.

Now for the major erro r. The AFM
(Fig. 2, Part II } connects to the wrong
poi nts in the basic keyboard (Fig. 5.
Part O. In t he basic keyboard sche­
matic, terminals A and B are the
connection points for AFM terminals
1 and 3 respect ively. Well, that 's
wrong. Short te rmina ls A and B per­
manently. 8reak tbe connection
oetweee U4A pin 5 and U7A pin 2.
U214 contains a couple of spare
i!'IYerters. One of those has to be used.
Connect AF M terminal 1 to U4A pin
6. Connect AFM terminal 3 to U214
pin 9 lspare inputl . The output of
that inverter (pin 8) should be con­
nected 10 U7A pin 2. With the AFM
connected this way, tre serial input
should be low when the key boa rd
register IS empt y {Iull 01 space
coding).

As far as I know, lhal's il for errors.
I'm sorry if anyone gave up on t his
project because of them. Neltt t ime
I'll get a new prcotreecer for my
aut hor's proofs.

I am building an 808G-based micro­
computer system. and would like to

NEW PROOFR EADER

Bob Hart K7VGPn
Medford O R

1 1

BOLT BELIEVER

ONE O F TH E BEST

TAKE MV ADVICE

1 1

Bill Trail
Guadalajara, Meltico

I am not interested in ham radio,
but do find 73 Magazine has enough
other material to be one 01 the best
magazines,

Kenneth G. Altvig W7EPL
Krem lin MT

you 50 you w ill not accept the ir
adYertising and for any possible he lp
in this maller, I nolice that Trigger
used to advertise in QST. Thank you
for your time ard trouble and a very
good magazine.

Georllll Schmidt AA3NOV
Philadelphia PA

J . K. Bach mi\tll , in reference 10 his
art icle in the J uly, 1976, issue 01 73.
like to have my corroborat ion of his
statement that the d iameter 01 a
lightning bolt can be approlt imalely
eight inches.

Around 1940, I was working for
Northwest Airlines as a radio oper­
ato r, and was familiar with t he evi­
dence of lighlning st rikes on the
aluminum shells of DC·3s. The melal
was fused, in several cases, in about a
1/8" diameter circle. and the heated
metal concentric to t he fused spot was
d iscolored out to the size of a Quarter.
In a freak incident, the aileron of a
DC-3 in flight was in the path of a
lightning bo lt. The a ilrrons of a DC·3
are of linen, andlhe cloth had a ho le
a p pr o lt im ately e ight inches in
diameter burned cleanly through it,
with a very sm<IlI r ing o f charring.

A picture was laken of the aileron
by one of the mechanical crew al lhe
Billings. Montana, service hangar , but
it did not "Iurn oUI." So no record is
available.

For the past severa l veers, I have
been an avid ARRL supporter, and
thought of J3 Magazi_ as just a
second rate magazine. Was I ever
wrong! Our radio club subscribes to it,
and I had a chance 10 read the club 's
copies of both QST and 73. I have no
cho ice but to subscribe 10 73.

Also, WBLWS was r ight . Don't
build his wor ld's smallest field

1 1

1 1

FIRE TWO

5. Vou might advise your rMde~

that the pinouts lor lhe MM5314 chip
as shown on your d iawam wou ld be as
you were looking from the bottom of
the chip, and not from the lOP, IS ICs
are lJ'SuaUy shown.

Mr. Grimes should be applauded for
his eltcellent article , anc! , of course,
his courage in eltperimenting with lhe
"unknown" UL624s, and SA480s
from t he boards. The fact thai no one
knew how much these would stand
has probably prevented t he purchase
of these boa rd assemblies by a great
many.

I am _iting to let you know of tre
trOubles I have had order ing a HV'
Ga in lSAVOIWB vertica l antenna
fro m Trigger Electronics.

On December 12, 1975. I sent them
a money order lor $82.01 and re­
ceived ecnce lhat Ihey got my o rde r,
A month went by. 50 I wrote them
and said eilher send the antenna
within two weeks or return my
money. A month later I received a
postcard from "customer service"
telling me I would rece ive my order
within 4 weeks I Two months went by
$0 I wrote again and begged them to
return my money. A month later I got
another postcard from "customer ser·
vice" te lling me to send back lhe card
along with shipp ing instruct ions
because my order was in! I sent back
the card andllgll in lo ld them 10 relurn
my money. I even wrote a leiter to
the owner, Irae l Treger W9IVJ, but I
have gotten no response. I am really
mad now and am trying to gel help
lrom the Direl:! Mail Marketing Assn.
and from "Mr. Filtit" of the Phila­
delphia Ellening Bulletin. I wrote to

Jack Grimes W4LLR
Memphis TN

1 '

Ga ry Joe White WB9BUU
Pinsfied IL

Dear Gary Joe :

VOU" comrr'lt'nt s are appreciated.
Some are correct, one not correct.

Two of the erro~ are my fault - as
73 simply copied my circuit anc! I was
in error in copying my rough skelch.

These two errors are PNP tra~

sistoes drawn as NPNs, and t he lack 01
a connect ion on OS to the 150 V line.

Your no. 1 comment concerning
pin 1 - look close ly. It is not con·
nected to ground. That is simply a tie
point to connect pin 2 and the l OOk
resistor 10 vdd. There is no short
connection over to pin 1. So th is is no
error, but one might have to look
closely to real ize there is no connec­
lion to pin 1.

My originiS l sketch specified 3,000
mmfd (or pF ) - which dates me as
rather ancient to use mmfd. So th is
was probably an arlist's error.

The schematic is drawn almost as
the board is laid out.

I apologize for my part in the
errors, but I guess t hat is the human
factor.

NO KEYER

TH E HUMAN FACTO R

considering the potential llCClmlCyof
this reteeeoce, wtly bu ild in an error?

Other notes: The old monochrome
standard, using 15.750 Hz, is a lmost
never used in broadcast stations. Any
network program will be using color
standard, regardless of program con­
lent. " Mini-Qm" frequencies will be
as accurate as other network $Ources if
not a liw pickup, as videotape
machines will lock to the house
standard, t hat being rubid ium fOf net­
wor ks. Even local programs will have
sufficient frequency accuracy for
most counters, as the FCC requires t

10 Hz, or .000279%.

Dave Powell WA4BRI
Leltington KY

1. Leave pin 1 (output enable pin )
of the 53 14 unco nnected or connect
it 10 pin 12. It is shown ccnrected to
ground/vdd. which will blank the
d isplay.

2. The capacitor labeled 3000 uF is
a bit large for this application. Th is
capacitor sets the multiplelt frequency
of the d isplay , and should be 3000 pF
ltha t is. smaller va lues of th is capaci·
tor rlliSfl the rnult iplelt frequency - a
3OClO mF as shown would b1mk
slowly, il il would work at alltl.

3. The em itter of transistor OS is
not connected on the diagram. It
should be connected to the em itter of
09 Ithat is, the +150 volt supply line ).

4. The SA480 transistor is a PNP
Iype, your artist drew t hem as NPN
types.

I am writing in reference to t he
clock article on page 70 of t he July
' 76 issue of 73 describing a digital
clock using Borroughs B7971 Niltie
tube readouts. As a c lock bu ilder since
the introduction of the MM5314
clock chip, I would like to call your
attent ion to the fo llowing errOt'1 in
the $thematic d iagram presented with
this art ic le:

I or~ed 20 " recent" 1'71 ·'15)
back iswes of your magazine. They
made interesting reading. Boy, OM
Wayne really gets nasty in some of his
editorials. A friend who subscribes to
your magazine and I found them
enjoyable, I finally broke down and
bought the June '76 issue in a rad io
store, and I couldn't pass up the t hree
year sub$cription offer. I find the
computer articles interesting, as I am a
Navy data processing technician. AI$O
found the " Glass Arm" art icle in the
June issue enlightening, since 1 am a
CW freak at heart and use a straight
key in a ll my CW contac1s. Adjusting
the key as mentioned in the article
rllilllly makes a d ifference. I might
st ick with my straight key and not
even buy a keyer.

Mart in S. Roe WBaJNV/ KH6 100
FPO San Francisco

I~__I

1 1
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IUTTLE BROTHERS GROW UP I
Right on baby, right on! YOlX

editoria l in the Ju ly '76 issue was
more on the mark t han all lhe so­
called $Ophi sticated comments I've
read in t he past live years put to­
gether. I think you hit the nai l r ight
on t he head . Nothing gets changed
unless someone stands up and yells,
loudly. It does little if any good to
stand in a corner and mumble about
the bad old "them." II you feel like
you have been wronged. scream, at
the to p of your lungs. True, the odds
may favor that you will turn out to be
the voice in the wilderness, but at
least yo u will have discharged part o f
your responsibilily to our 200 year
o ld experiment in individual liberty
and se lf-determina t ion.

that it's t ime to get I IU bscription. I
especially enJoy your co mputer
artjcles. I've been a computer pro­
grammer for abou t 10 years, and it
seems that we get further away lrom
the machine all the time, Th is is great
for gelling a particular job completed,
but not as much fun. I'm in the
process of trying to decide which
micro to buy.

I'm also buying a set o f you r ecce
tapes in hopes that they will help
cverccme the mental block I have
against Ieaming rode. Been try ing
since the Boy Scou ts, with no success.

Richard R, Zeh
Dayton OH
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t:i HP-65 Program Fonn

Thanks lor a great magazine. I've
been buying it at the local electronics
sto re lor almost a yea r, and dec ided

William H. Treyfors WA6CCA
Katmandu, Nepal

For uose readers having access to
the HP-65, he re is a simple modilica­
tion 01 the Great Ci rcle Navigation
program (NAV 1·1 0 A) which will
compute lhe beam heading between
any two points on the globe. With this
version, you only need enter your
a TH lat itu de and lo ngitude once, As
an added bonus, the program auto­
matically calculates the distance in
nautical miles between any two terres­
trial points.

The program accompanies. To use
it you merely;
I , Key in your location using stan­
dard DDMM.m notation as follows
(assume your QTH is Chicago, 41 ' 52'
N, B7°38' WJ;

4t52 En.... 8138 A
2, Key in desired location, say, Penh
(32"00' S 115"54' EI;

3200 DiS En... 11 5S4 DiS B
3 _ The HP~5 will automatica lly ClI·
culate and display the beam heading
in true degrees (290.2" l. If you then
want to know the d istance to Penh,
simply press C and it will be imme­
diately disp layed (9531,4 nautica l
milesl.

For new locations, begin at step 2
above,

1'---__1

THE HUMAN TOUCH

Many thanks for running the art icle
by Anthony Curtis K3RXK, "What'1
Up o n 156 MHz?" in the J u ly, 1976,
73, It WII$ very _ II done, and sure
f illed a gap that I have long been
cur ious about. I am sure that the fleet
will f ind the anicle very handy l

By the way, I have done business
with one of your advert isers, and f ind
that John Meshna is everything that a
businessman should be. I just wish
more people could be like him, He
<:enainly handled my small bus iness
with the human touch. I ordered just
a small bit under $10, but he was out
of stock of the item .. . but he did
have a set of bristol wrenches I
wantlld. He sent me t he Sl 0 back, and
a lso sen t the bristol wrenchesl You
can't beat mau

Howard Ragan K7ATUlOA4AU
APO NY

'---__I

and acres 01 contest results and eever .
t i1ing. More ads, it seems to me, than
73, and less magazine. That 's non­
p rofit?

The point I'm getting to is that I
persona lly value 73 highly 8$ 11e nter'
ta inment , 2) instructive literature, 31
reference material, and , yes, 41 ,"spiro
a tional enough to get me off my du lt
to build things I can't buy because
nobody makes it, and 5J knowing you
get your tee t muddy by not livi ng in
an ivory tower. As a comedian (Oa-.e
Gardner ) once quipped when referring
to a preacher's sermon on sin, " Ho w's
he know so much about t ha t if he
didn' t ever?"

You and the gang keep up the good
work and I'll be pushing up daisies
before my subscript ion e)(pires.
Thanks again.

Chester C, Childs W5HVJ
Metairie LA

1

I

Joe Lisanis

West Caldwell NJ 1 I
CIRCLING PATTERN ,

To m L1_ence W840LW
Danv illfl VA

MOSTlY BOURBON

AIRPLAN E! AIRPLANE !

Just a note of thanks for your "buy
centennial" o ffer. I'm hall Scotch,
quarter English and the rest is mostly
bourbon I think, but a bargain of this
kind cannot be ignored, especially
since I jun borrowed a current copy
at OST to find out what t he cat left in
the tuna can,

Only four - count 'em, 4 - ar t icles
that I can even remember being in the
Issue (I just Ioolled at it yeslerday),

I enjoy the I/O articles very much, I
am , field eng ineer with Burroughs
and I f ind that they supplement very
_II, Good magazine, Keep up the
good work .

get in touch with other hams who are
a lso Interested in microcomputers.
With the growing int eresl in com­
puters and computing among your
readersh ip, I feel that a small space in
73 devoted to getting us together
would be appreciated by many ­
something like " Ham Help: ' but lor
_ hams who are interested in com­
puter s..

Scott C. Cru mpton WB4J18
Gainesville FL

Your July issue arrived June 8 and
after finishing my evening munchies
I turned to my favorite author, W.
Sanger Green. Yes, I know, the period
he writes about is for o ldtimers. But
the n how many youngsters had the
e )(perience of everyone rush ing out of
their homes when t he cry, "Airplanel
Airplane'" was raised in the neighbor.
hood. (Background noises were low in
the ''lOs.) I've had the thrill of seeing
the zeppelins float ing south to a place
Cliled Lakehurst, N.J . Mr. W. Sanger
Green i1 doing us a great service by

recording the past and helping U1 to
appreciate the progress made for our
benefit in a few short decades.

Seeing his picture with Amelia
Eaman gives one thought as to wtly
o ffspring neYef rem to benefit from
the handsomeness of their parent s.. My
mother a lways ins isted ch ildren tend
to resemble their grand parents. Appar·
ently, she was right .

I like the new magazine format.
The change from 2m repeaters to
minicomputers is fine, too , since I
have neither. But, please, don't forget
to include the s imple const ruct ion
articles. Not all of us have t he time
and facilities for t he major projects.
Still, the smell 01 hot rosin is pre­
Iened to aftershave lotion and rewn­
mower exhaust.

1__-----'

1
- '-/0- . '-/0- . '-T-.S-O-'-'-T-O-WO- -R-K-.-.-.-I I very much appreciated the article

, by Chester Brent WB4GVe , entItled
" AIm Your 8eam Right " (73, June,
1976). Chester is to be congratulated
for f inding a workable, short solut ion
to !Je<lt circle computation problems,
despite his se lf-confessed " rusty"

~"
While the method presented should

be qUIte OK for most U.S. amateurs, a
few will not be fully satisfied. The
choice 01 positive signs for east longi­
tude and nega live signs for west long ,·
tude was unfortunate for users of the
HP·65 computer who are used to
precisely t he opposite usage of desig·
nators for east and west longitude (all
NAV PAC programs standardize on
positive values for north latitude a nd
west long itude, and on negative values
for wuth latitude and east longitude).
Also, the symbol used by Mr, Brent
lor latitude (~l is the one used
almost universa lly lor fongit vde. Lan­
tude is generally abbrev iated as Lat or
simply L,

1'---__1
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I've had 3 congra tulatory let ters on
the article to date, from one of which
I quote: "Thanks again lor t he fine
a rticle of the type wh ich keeps me a
current Wayne Green subscriber:'

Bob Way WA9VGS
Hilles Corner s WI

You wo n't be lieve the popularity of
your code tapes. On vacation, I en­
cou nte red a street urchin in New York
who could not live w it hou t your 5
wpm cartridge. He was in such a hurry
thll t he took the tape recorder it was
in. too. Oh, well .. . enclosed is a
check for a new one. Tape, that is..
Oon·t know what to do tor a tape
recorder yet.

John Duff ield KliIKHZI5
Plano TX

Haven't got very far into minicom­
puters yet, bu t am rellding all the
ar ticles a nd maybe I'll be inspired to
buy a few chips and e~periment. IThe
plices of the complete units are
beyond mv means and I'm sure
beyond most hams' pockets - but
they will come down somedlly.l

Henry Pattee WSPOH
Mounta in Home AR

1
TO ERR IS HUMAN1__------'

veh icle with tr ipod IIlnding legs and
that walked all over the place leaving
fou r inch circular foot prints, removed
the lips . ear. tongue, and rectum of
the animal. All this was done without
leaving any blood or signs of bleeding.

Also the vegetation wilted and died
near where the legs ot the vehicle
rested. Sounds like I am cracking up
but I was working wit h the New
Mexico Sta te Po lice and other o ffi ·
cials. They are as con fused as I am.

Howard Burgess W5WG F
Albuquerque NM

Regarding mv art icle in the Julv,
1976, issue o f 73. " Per lect ON ­
dr ive 'em cralY with the Keycoder I" :

In the Parts List, I neglected to give
the part number of the recommerded
Amidon Associa tes' toroids.. It is
FT-50-75 lprice : 65«' eechl. Tbese are
the Ierrfte lnot powdered ironl . high
permeabili t y cores needed for this
project - some others we tried d idn 't
work.

Also , in t he schemat ic: R9 ( l kl,
that feeds pin 2 of FIF 7, should be
connected to +5 V dc, a nd t he Va:.
ccorecttce to 1C2 (the monitor)
should be labeled pin 8.

Yes.. I know you Sl!flt me the galleys
to check, but " to err is human," and I
hope you 'll be divine and forgive theSll!
OYer>ights..

SO FTWAR E SUPPORT

.. . AND AS WE AREI

Dan Wi ngren
Dallas TX

It's actually your exoellent 110 see­
t ion that I'm subsaibing for . Bytfl has
not lived up to its promise, and you
reve the vision and imagination ­
evidenced by the J uly edi torial on the
future of the home computer - to
e xpand the 1/0 section wonderfully .
Count on me to support your plan to
distr ibute software, I'm in the mar ket
for anything entertaining that will run
on my IMSA I with George Morrow',
cassette board and PTCo's video board
and BASIC and 2O+K of RAM and
still growing.

In the meant ime, I'd like to have a
copy of your tape of Ed Roberl5'
interv iew. I _nt it for my arch ives.
but if it will mllke you fee l better I
will g ladly share it with the North
Texas Computer Hobbyists Group, to
which I belong.

1__1

Enc losed a re the proof sheets for
my article {Upcoming. - Ed. 1. They
look good to me. Sorry to be a little
slow but I just got back in town. Of
all things, I was in the f"IOr"thern
mountains making radiation measure­
ments on II mut ilated cow. A real
weird deal. Some thing that llew in a

IL......--__l

My on again off agaon relationsh ip
with 73 is now about si~ years o ld.
No, I'm not a ham. As much /IS I
would IoYe to be a part o f the
fraterni ty, the code has baffled me for
t he better pan of twenty years, But, I
still e njoy tuning in your world o n my
R·4C and sharing some of the amateur
ochievements via 73, and , yes, even
aST. As somewhat o f an outside
observer, it st ri kes me that a mate ur
radi o and its headstrong little brother
CB really represent the essence of
what our America n ex perie nce is all
a bout - the freedom of people wtlo
t hink to communicate freely , Cer­
tainly, we will frequent ly di$ilgree
lwouldn't it be a pity il we didn't!,
but at least we can communicate,
which is more than'" of our brothers
on this globe are allowed to do. Most
people lorget, or don't know, that
most everywhere else in the world you
need a lioense for a receiver . let alone
a tral1$tn in er.

Enough of my soapbox. Keep it up,
Wayne . You may no t win, bu t hope­
fully you will kee p a few peop le
th inking, Aft er all, that' s what it's all
about. By the way , those ha ms will ing
to key it m ike o n (heaven forbid)
Children ', Band might nonce some­
th ing u nu sual - if you give your
Cllilsign in addi tion to your "handle:'
more than likely you will get a legal
callsign back . Even little brothers
grow up.

Doug Stear
Arl ington TX

Ancient Aviator
'rom page 8

share o f the revenue. Everyt hing ­
lobby . dining room, guest rooms, etc.
- was $plICious. Eaton and I each
ra ttled around in a large two room
suite. The only bad fea ture was that it
was too far from the Expor t office to
walk - particularly on the uphill
return trip, When Cleo and I v.ere in
Genoa in 1963. I drove up to what
had been the Miramare hoping 10 stay
tbeee, only to find that it was by then
a convent.

A week was spent in Genoa con­
ferring wit h Gehan and his sta ff.
Eaton a nd I had to get used to slowing
down o ur working speed to half
thro ttle. The Export offices were in
an old PIllace on the Via Garibaldi.
The cerece had no cent ra l heating, but
it did have high vaul ted ceilings that
were painted hundreds 01 yoars ago
with biblical scenes. The days went
tomething like this: Get to the o ff ice
about 9 :30 am , out for a eapuccino at
11:00, lhen to the Union Club at
13 :00 for a few drinkS, a game of d ice
and lunch (excellem food) . Then back
to the office at 15:00 and work until
coc ktail time (19:00). Dinner was
ttSually around 21:00 at scereone's
home o r at the "Buca di Santa
Matteo: ' "Garnbrini's." or another

fine restaura nt . Then possibl y a few
rubbe rs o f b ridge and ow were ready
to " hit the sack,"

Aft er much discussion about pro­

cedure, it WItS decided that I should
ta ke a look lit the possibilities for
flying boat operations at Marsei lles..
A lg ie rs , Ora n, Casablanca and
Tangier , Jim Eaton was to go to Piris
and conler with our ambassador
regarding French landing rights possi·
bilities. for survey flights. So on
December 23rd I flew to Marseilles in
an Ala Littoria Savoia-Marchetti twin­
hulled flying boat. That afternoon I
went to Algiers in an Air Fra nce fl Ving
boat. T he ne xt mo rni ng was spent
with the Export age nt a nd the U.S.
consul. The Algiers harbor seemed to
be O K fo r flying boat opera tions.
Tha t evening I caught the wagons-lits
for Oran, eboue 250 milesawav.

Very, very early Christmas mormng
I debarked from the train at Oran and
checked in at a hote l to get some
more sleep and freshen up a bit. After
looking over lhe harbor and deciding
it wasn't our "cup 01 tea" I d ispensed
with the lormality of disturb ing the
agent 's ho liday. Instead, I treated
myself to a very fine roost goose and
liebfraumi lch dinner and got the after ­
noon tra in for Casablanca (about 500

miles via Oujda, Fez, Meknes and
Rabatl. A very comfortable tou rney
with good accommodations a nd ser­
vice. Of course, there was the usual
commotion at the frontier . All very
pol ite .

Befo re leaving Genoa, Jo hn Gehan
advised me to live III t he Hotel Excel·
sior while in CaSilblanca, so I checked
in there o n my arrival. Since it was
Saturday, I phoned To leda no & Son
(Export agent in Casablanca) and told
them I was in town and would be in
to see t'-:'m Monday morning. They
were e xpect ing me end invited me to
tea on Sunday. They were a very n ice
familv and t entoved severat fine
meals with them. I sperll over a week
based in CaSilblanca. The port was
ent irely inadequa te for o ur purposes,
so I got Joseph Toledano to drive me
up to Port Lveutev (about B5 mi les).
On the way we made a court esy call
on the U.S. minister at Rabat to

advise him of our plans. Port t.vaut ev
provided t he only eoeocete plaCE! for a
large f ly ing boat base on Morocco's
Atlantic coast . Its disadvantage was its
distance trom Ca$ilblanca (B5 miles)
and Rabat 125 m ilesl .

On January 4th I was ready to
ret urn to Genoa, to I phoned the
Export agent at TllI"\9ier to see if any
passenger ship for Marsei lles or Genoa
was sa iling in the next few days. They
hlld a Rotterdam-Lloyd ship, the
Indrapoera, departing for Marseilles
on the morning o f the 6th on her way
to the Dutch East Indies. I as ked t he m

to arrange space for me to Marseilles
on the 'nc{,-apoerll. and, since I WilS

coming up to Tangie r on the evening
train, to reserve a room for me at the
EI Mi nza Pa lace Ho tel. Quincy
Stanton, o ur consul in Casab lanca,
gave me a "l aissez-passer" to get me
through Spanish Morocco , They were
having a good· sized revolu lion going
on in Spain at the ti me bet ween
FfIl nco and the communists, and I
d idn't want to get caught with my
passport down (no Spanish visal . It
was lucky I had this document , for
~ we got to the frontier the train
filled with armed soldiers. They not
o nly checked passports, but also
examined all luggage and personal
papers. They spoke no English and I
no Spanish, but t hey were plainlv not
happy about my passport . Something
that the "laissez-passer" corrected. I
still don't kno w which side t ho se
fe llows were o n.

In the morning, I called o n U.s.
Ambassador Blake and obtained
advice from him and intormation of
value from his abstracts and files. The
afternoon I spent sightseeing. Next
morning, I boarded the Indrll()Oefa at
8 :30 for the trip to Marseilles. On the
evening of the 7th they had a big
party aboard to celebrate the wedding
of Pr incess Juliana 01 Holland to
Prince Bernhard of Germany. We
ar rived at Marseilles at 10:30 on the
Bth and I was back in Genoa before
midni9ht on the chemin de fer,

Next month, to Egypt .
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W2NSD/I eyeballs with WA2DHF.

Looking West

located and how 10 find it. About five
minutes later we arrived and were
q uickly pressed into service. The place
wa~ a madhouse, Wlth amateurs from
all over the nat io n, an d, as we found
out later, all over the world, stopping
by to say hello and buy subscript io ns
or other 73 goo dies. To let you in on
a secret , both Sharon and I WII re
ha vi ng t he time of our lives. While it
was wor k.. for both 01 uS it was a labor
of love.

Since I had noted what seemed to
be rain clouds moving in wilen we
arrived, I excU$ed myself for a while,
and, after m.... ing the roullds to see
the e xhibits ,nd say hello to many
friends, I headed directly to the ttee
market, Be ll & Howell Super 8 camera
in hand. Wha t I $ilW and also recorded
on film was beyond my wildest
imaginat ion. If t here were acres of
autos in t he par king area, t here must
have been as many acres of flea
market. Stand ing a s far away as I
could and still be able to get an

WA61TF (sr~ndingl ~nd Advertising Directo r Bill Edward, WB6BED/1 hold the
forr.

With ~ ,mile like Sherry Smytlw·,. how amId anyone resin buying a ,ub?

and t his is a per$Onal thank you to all
three. I

While I have been to a good number
of amateu r conventions in my time,
includ ing the biggie in Las Vegas
called SAROC, what greeted me at my
arrival at the Hera Arena was almost
hard to believe . (Please refer to the
Augu st aerial pho to cover on 73 if
you do not believe this repo rt : it will
more than substantiate it.I Acres upo n
acres of vehicles sport ing amateur
callsign plates and/or o lher identi fica·
tion t hat proved them a pa rt of the
amateur community were in atten­
dance at this unbelievable 9iIthering. I
had heard many stories abolll the
Ha lTl'o'ent ion, especially from my
buddy Fred Deeg K6AEH , but until I
saw it first hand I rea lly d id not be lieve
a ll t hat I had been to ld .

Someho w, Sharon and I made it to
the ucket /tetormeuon area. ident ified
o urselves a~ be ing pa rt of the 73
contingent and were given excel lent
directions as to where the booth was

amerecr radio FM column devoted to
letting you know v.tJat's happening in
this fascina ting pa rt of the country,
with the techno log ica l advancements,
the imeresting people, and even the
polit ics. Th is is a ll a p art 0 1 the
Southern Californ ia FM scene, a scene
thai I tak e grea t pride in being a part
o f, a nd even greater pride in sharing
with you, Now, than ks to you , we are
begi nning to branch out a bit and are
slowly gelling into a position to bring
you information of happenings else­
wIlere in the nation and the world.
The column i$ finally developing into
what I always hoped it would: a
forum for developing hnes of dialogue
between amateurs of common interest
everywhere_ A$ I have said be fore, I
consider " Looking West" your
column. I may write it, but wrtbout
yo u and your input the who le e ffo rt
would be lor naught. So tha nk$ to all
of yo u f rom a gratefu l wr iter , a nd I
sincerely hope that in th e future we
will continue to serve yo u well. Now
'" on to DAYTO N!

Ever flown o n a Boeing 7217 That's
t he a "craft with three engines
motJnted in the rear (one on either
side, and the other as part of the tail
just below the elevator assemblyl. Let
me tell you, when that baby climbs
out you know it ... it"s some moving
machine, It Wol$ on such an aircraft
that we departed New York's La
Guardia Airport about 8:30 am for an
hour or SO breakfast flight to Dayton,
Ohio. Two and a hal f hours later we
were checked into our Holiday Inn.
We ho pped into the Avis rental for a
nonsto p tri p to Davton 's Hare Arena,
home of the 1976 Day ton Hamcen­
t ion . (At thi ~ po int I shou ld digress
for a moment and o ffer special thanks
to TWA for a fant astic on- time fl ight ,
to Avis for having our rental car
waiting promptly as we arrived. and to
t he folks at the downtown Dayton
Ho liday Inn for some good accommo­
dations. I always hear people corn­
pia," lhat big companie$ "don't really
care:' In my case, they sure did ca re,

Many of you have asked how th is
col umn gol star ted. Honest ly. man y
lim es I have wondered this myself .
Actual ly, the stor y ;s QUI te simple,
and I hope it might be the k ind of
inducement necessary to gel some of
you interested in writing about t he
many dive~ aspects 01 this wonder­
ful world we call amateur radio.

"LookIng West" began about Ihree
....eek$ before I left New York City in
1912. I had mentioned (0 Wayne that
I would be driving CtO$$-coontry. and
the thought occurred to me thilt the
seeds of an intefesting article might be
found in the fact that I was equipped
for two meIer FM. Anyway, about
one month a nd three thousand miles
tater we arrived in the promised land,
and I took o ut my notes abo ut the
tr ip and proceeded to wr ite an art icle
ent itled, "Looking Back Ahead." To
$(IY the least - the very leasl - it was
bad. After all, it had been exactly len
year$ $ince I had $ilt before a type­
writer, that prior etlort being a pro­
duct review of t he then·popular Clegg
9ger six meter transceiV'ef. At any
rate, I do not blame old Never Say Die
for turning down "LBA"; as I reread
,t now, I realize how lucky you all
_re to have been spared the agony.

Aflyhow, earlier in 1972, 73's now
long gone Repeater Bulletin had car­
r ied an imeresting anicle On Southern
California FM by Bob Greenbe rg
WB6I NR. In fact . during Augu st of
' 72 when I had ventured out he re to
see k emplo yrnem, I had a cha nce to

meet with Bob a nd his lovely wife
Re ne and lea rn a bit more about t he
Southern California FM community.
Since Bob's article/letter had but
watched the surface of this inter·
esting part of the nation, and being
undaumed by my rejection renee on
"LBA," I proceeded to wnte the first
of what has since become a re<)Ular
future of t his mil9illine: the only

Bill Pa~terfldk WA61TF
' 4725 Titus St. =4
Panoraffl<! City CA 91402
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Larry Moldauer WA2PZ I drom by to $.'ty hello . A familiar face at mallV con ven tions, Fred Deeg K6A EH takes a break bV
relaxing at the 73 booth.

hear ing the repeater in places I had
never heard it before. Not well many
t imes, but it was there and that
amazed me. The rapid Hutter nor·
mally encountered in poorer areas had
now become $Omething akin 10 "low
band" fade. due, I suspect. to the
m mimizancn o f multipath loss. While
what users t erm overa ll system sensi ·
tivi ty (the abi lity to bu rp the system
fro m 20 megam iles past normal
coverage area) was obviously lowered,
you co uld no w wal k around your
living room, HT in hand. wilhoul
having 10 i0oi<; for that one special
spot from which 10 talk. You could
abo turn your hand·held sideways and
not lose the system. So while users on
the fringes may have suffered a bit,
and while many a user gripes that he
can no longer use 'ABE lwent y miles
past Podu nk, by and large the CP
ex pe riment does seem to have a lot of
mer it. Much valuab le infor matio n is
currently being gat hered, tha nks to
the inquisi tive m ind of Burt Weiner
K600K, o wner o f WR6 ABE. After all,
is not this tre kind of e xperimenta·
tion within amaleur radio that has
ac:oounted for many advances in tbe

A~ and lICTf!S 01 flt'll ~rl<t'!t_..

system? This is be ing tried by o ne of
the major Los Angeles open repeaters.
WR6ABE, When the Stenonrnaste­
that normally serves t he system was
taken down from its perch 200 feet
above Mt. Wilso n, it was reoleced with
a specially-manufactured JA N-PRO
circularly poterjzed broadcast type
a ntenna cut fo r 146.40 MH" Wh ile
CP is qu ickly becom ing a trend in FM
broadcast radio, I am told tha t to date
very lillie e xpertrnentanon has been
t ried in t be use of CP for two,way F M
<:ommunication, and therefore little is
known as to how well it might work
in compari$On with the now standard
and widely accepted vertical polari , ...
tion. Burt Weiner K60QK dedded
t hat ' ABE migll l be an e xcellent test ­
bed for such experimenlation, and
t he refore went fro m a 9 d B gam
ant enna to a 3 dB loss an tenna. While
no final ccnclus.cns have been drawn
yet, my persona l observations might
interest you.

Most no ticeable are two things.
First. before power was ra ised 10
compensate for the 3 d B loss, though
the average signal st rength of the
system was down, I found myself

this su mmer. Fo r me, the best part of
Dayton was lhat it was a chance 10
renew o ld fr iendships such as those
with Steve and Larry, with a myriad
of o ther old "SUR'" people. and with
many L1MARC members that I have
known for years.

Yes, the SOUlhland was more than
well represented . Many of the people
tha t yo u have come to know through
this co lumn, such as Fred Deeq
K6AE H, Capt. Dick McKay K6V GP,
and "Uncle" Earl Su rad WB6MUa , to
name but a few, passed by the booth
10 say h i. Devton to me signified
something very special: a mingling of
the minds and hearts of amateurs
from all over, on a face-to-face basis. I
sincerely think that this. more lhan
anything else, accounts for t he success
year after year of this event. Dayton is
the "ham convention of convenlions'·
and you have but to attend once to
realize why. II I were never to attend
ano ther convention, at leas! I cou ld
say I was a part o f t he better than
12.000 amateurs who were Dayton
1976. God willing, I will be the re neXI
year,

Any of you repeater owners ever
consider circular polarilation for your

unobst ructed view. a nd with t he
camera set at fu ll wide angle (appro x.
9 mml, il was impossible to photo­
graph the entire flea market without
resort ing 10 the well known slow pan
shot. It was a lso impossible to COYeI"

the entire flea matket in the few short
hour, I could devote to it. I suspect
that I got 10 see about II third 01 it
firsthand that day. My only regret WilS
t hat I had spent a lmost all my b read
in NYC on such " un important " things
as cloth ing and the like. Here I stood
in the middle o f "ham heaven" with­
out a paltry fart hing in my pocket.
There were many good;l!$ I would
~ Iove1:l to have ca rried home
aboard that L-l011, but maybe I was
smart in tettina my beuer ha lf handle
the financial aspects 01 our Dayto n
stav.

No sooner had I arrived back at the
73 booth than I hear d, " So this is
where you have been hiding'" I
turned around to be greeted by Steve
Mendelson WA20H F. long-time friend
and now Secretary of t he newl y­
formed Tri-Sta te Repeater Council
serving New York and vicinity. Now,
you might f ind t his hard 10 be lieve,
but somehow. eo.en tholllJh I had
$pent the previous week in the big
apple, Stew and I kept missing each
other. Now, about 900 mile'S west , we
f ina lly got to eyeball, Steve event ually
took off (after 1M! had made a di nner
date). a nd I got back to work, but
only for a m inute or two. Up walked
one of our c losest eaSI coast friend s,
Larry Moldauer WA2PZL I canno t tell
you how long Ihis fr iendship goes
bac k. I guess I've known Larry ever
since I've been a ham. It 's one of t he
beautiful friendship$ that develop
from amateur rad io and last a lifetime.
Larry and I have ' Iown airplanes
togelher, sold and swapped ha m
ecuiprnent over the years, atlended
each other 's weddings, worked con­
tests, and done proba bly everything
e lse that two friends with common
interests can involve themse lves in,
Since t ime in New York had been
short, we had oct been able to drive
to Jersey to see Larry and Linda. The
time we bed to $pend was atl too
short. but I did get a promise t hat he
and Lin would be out to visit iIQiIin
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t!lose who have in the past been
e~posed only to Cll lzens Band radio
or to no for m of two-way hobby radio
at all.

NBC-TV News correspondent Roy
Neal K60UE is your host and guide.
He starts by very tastefully comparing
Citizens Band radio with amateur
radio and explaining in the simplest
of terms the differences between the
two. He then takes tile viewer further
into t he world of amateur radio by
eltplaining how one goes about obtain­
ing the necessary !raining to obtain an
amateur ticket , and lhen on Ihrough a
tour of the many diwrse aspects that
combine to make amateur radio one
of tile .-.orld's mo$t inter~ing!lobby

services. The audience is allowed to
glimpse such th ing$ as DXing, Rny
operation. slow lI:il n TV, amateur
utellite commun,ca llo n vIa the
OSCAR sate llites, and FM, The film
e nds with a \W(, rreter repeater OSC
thaI truly epitomizes tbe fun of that
aspect of amateur radio.

The main question is: "How well is
the public going to respond to this
filmJ" If my excerterce is any indica­
lion, 1 suspect tha t this vehicle by
itself may bring many new members
into the amateur radio community.
Though the film was not inlen ded for
pyblic school audiences, I had the
o pport unity lhe other day to make
such a showing. Before !aeening the
film , I asked the audience how many
of lhem had an imerest in amateur
radio. The response was two hands
rising above two young heads. We ran
the film and agaIn asked the same
question. Now 16 students s!lowed
interest, and many excressed a desire
to lake the scboct's amateur rad io
training class. The f ilm had done for
Ihis audience what il was hoped it
would do for all audiences: act as the
necessary catalyst for fostering
interest in the world of amateur radio.

"Moving Up To Amateur Radio"
may be the key thai many of us have
been looking lor, tbe key that will
u nlock the door to groWlh within the
a maleur radio community. To that
end I am happy to commend " Moving
Up To Amateur Radio " to tbe non­
amateur wor ld - a nd especia lly to the
members 01 the Citizens ROidio Ser­
vice. Through thiS film , those outside
the amaleur .-.orld can learn not only
about us, bul , also more important,
how to become part of us.

WR6ABE 's new JAN·PRO circularly polarized antennlJ. prior to InltalllJrion. is
~ha wn by Bob Thornberg WB6JPI, Photo by Jnry Sulllvao WA6AMD.

"Moving Up To Amateur Radio"

Once again, the expe-nse of film·
make r Oave Bell has brought forth a
product ion o f outstanding mer .t.
However, un like previous productions
on the wbjllCl of amateur radio,
" Movll1g Up To Amateur Radio" is
the first: such film thaI is inte'lded for
a non-amateur audience. It i$ an 11
minute eltperience designed 10 inHO­
duce the wonders of amateur radio to

.-.or ld 01 communication) Again , an
amateur has proven that you can do
more w ith a repeater than just talk
aver II . Who kno~what adwancemenl
this. as we ll as lhe ear lier WR6'!uP CP
eltPl'flmenlS. wIll lead to?

In the IllNntime, il you are int er ,
ested in working with CP or possibly
have some ideas or experiences to
share with Burt, he can be reacted by
dropping a note to Burt Weiner
K6 0 0 K, ckx The Mt. Wilson Repeater
Association, PO Box 101 93, Glendale
CA 91209. I suspect that Burt would
be interested in hearing your ideas.

While on the subject of WR6ABE,
we regrel to announce the lemporary
(we !lopel discontinuance of the
weekly bulletin sevsce. After better
than two ~an of uninterrupted ser·
Yice, Bob Sudock WB6fDf has found
it necessary to $tep down from the
pos ition of producer ,editor-narrator
of this weekly service. Speaking for
many amateurs, I know that Bob will
be missed. The true professionalism
tbat he brought to thi$ service will be
long remembered by many of us here
and in other parts of the country
where the bulletin service was teken
by tape delay, While the search is on
for a replacement lor Bob so rbet the
bulletin service can again resume, I for
one feel thaI he will be a hard act to
follow_ Thank you, Bob, for a job we ll
do~ .

On the IOP'C of amateur radio
bullet," 5el'Viees $UCh as th i.. B, II
KH61AF recent ly re turned from the
Island Slate WIth word land tape) that
a very similar service had been in·
sutured there. U$lng a lormat similar
10 Mt. Wilson's, and the facilities 01
the interlinked Hawai;"n repeater
system, amateurs there now have a
chance to get uptothe-rniuute infor·
mation on things ther concern them.
Congratulations to the KH6s who
have taken the initiative on this
worthwhile project I

ICOST
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Two delicately c hiseled """ lesl ie Amer ican e<t!lles. svmboliziog the l irSl 1WO
hundrBd years of the Uni ted States 01 Amer ica, form the design of this bMutiful
keepsake authorized by ltwl U.S .HiSl c r ica l Society, On.. eagle looks proudly \0
America's past. the other conf iden t ly to the future .

Created for the Society by t he famed Medallic Aft craftsmen who desiglled
and made the official Inaugural Meodallion for P'esid..nts Ford. Ni~on. Johnson,
Kennedy. Ei~nhower . Truman and ROOS"III!I1 .

CDin Col/lICtorr: Also avai/able as. ~I 'f1I~fmtJdaliion.

This va luab le A merican work 0 1 art is ava ilable in lilY<!< pIale . 24.k"'''1 IIOld
p1all~ . ant iQue bro nze and sol id sterl jng silver .

ACQ uire the o fficial Double Eag le medallion or~anl for yourself , for
~n; o f YOU' , .""ily and lor your fr iends as 8 sign of your pr ide in Arroer ;ee's
pest ilt'Id your fai th in her fu tu re.

J S'LVfIl PLAU.S995
IANTIQUE 8RONlF. S I se
'If'Ioonot _ s 75_:::;0-1/.........'_

I FO' ""''- - ......,._- _
tOTAL =1=

II enc.~~.~_~~'~'~~'~~§~~~~~====~~======:INAM E
IADDRE SS
ICITY . STATE
IV" gon ,a residents add 4% sales ta ...
IPlease a llow 30 days lor dl'livery_
I
~---- - - -------- --~

r--- - - - - ----------- --,
II """ ilto _ 73 MAGAZINE I,

C/o U.S. HISTORICAL SOCI ETY
I FIRST AND MAIN STREETS I

RICHMOND, VIR GINI A 232 19 I
Iy"s , I want to show my pride on Amenca's P"'I, f"ilh in her f uture. PIe<Jse send
Ithfo followinfl aLllhorizlld gilt bo~ed Double Ellgl" med~ Ili on lsI andlor pend~nt l. A
w<th neck chainlsl_ Full refund if returned WIthin 30 days.

I r=;;;;;;;~O~".''''l''q'!'.::===I_;:;;;~lI ~ PEN DANT
I WITH "IECK_CHAI"l MEDALLION

I SOliOSTEflllNGSIlVFR.S29 9<; ._.
124"- Afl AT-(iOU ) P l A TE-'-S lO ll';>

Own andGive the Double Eagle Fendant
as a Permanent Keepsake
of the Bicentennial-only $7.95
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STILL UNDER
500

AF BANDWIDTH : 300-2700cps
RECE IV ER SENSITIVITY: 1/2 uv inpu t SIN 10 d B
AGe : Fast a ttac k slow d ecay for SSB and CWo
SELECTIV IT Y: 2.3 kh z. 1-6 dBl, 4 kh z. (-60 dB )
IMAGE REJECTION : More than SOdS .
AUDIO OUTPUT: 1 wa tt et 10%d i$tOf"t ion .
AUDIO OUTPUT IMPEDANCE: B ohms and 600 ohrm
TUBES AND SEMICONDUCTORS: 16 t ubes , 15 diodes. 7 transistors
ANTENNAI~EDANCE : ~75 0hrTl5

CAR RIER SUPPRESSION: -40dBor better
SI DE BANDSUPPRESSt ON : -SO dB at 1000 CPS
THIR D ORDER INTE RMODUlAT ION PRODUCTS:·30 dB (PEPI

TEMPO "ONE" T RA NSCEIV ER $399.00
AC/ONE POWE R SUPPL Y $99.00
DCI1-A PDWER SUPPLY 12 volts DC $120.00
TEM PO VF /ONE Ext ernal VFO S109.00

FREQUENCY RANGE : All amateu r ba nds 80 through 10 meters,
MOOES O F OPERATION : SSB upper and lower
sideband. CW and AM.
SOllO STATE V FO : Very stable Colpitts circuit
RECEIVER OFFS ET TUNI NG ICLAR IF IE RI : Provid es ±5 khz ,
variati on of receiver tuning when switched ON.
FREOUENCY STABl lI TY : Len t han 100 cycles after warm-up,
and less than 100 cycles for plus or minus 10 % line vollil ge change.
INPUT POWER : 3OO wa lt$ PEP, 240 wat ts CW

DO YOU KNOW OF ANOTHER FULL POWER, FULLY ASSEMBLED,
HF TRANSCEIVER STILL UNDER $500? WE DON'T!

BUT DON'T LET THE LOW PRICE FOOL YOU. THE TEMPO ONE'S QUALITY
AND RELIABILITY HAVE BEEN PROVEN BY THE TENS OF THOUSANDS IN
USE BY GENERAL AND ADVANCED CLASS AMATEURS.

AND NOW UNDER THE NEW FCC REGULATIONS THE TEMPO ONE
BECOMES THE PERFECT RIG FOR THE NOVICE AND TECHNICIAN CLASS.

Ask any of the thousands of owners about
its dependabil ity , look at its features and
specif icat ions...and the reasons for its unparal­
led popularity will be obvious.

Tempo RBF-1
Wattmeter
An inexpensive, in- line
Wattmeter an d SWR bridge
for use with any transceiver ,
transmi tter, or ampli fier
f rom 1.9 to 150 MHz. Test
and tune for maximum
output o r for mon itoring
on-the-air performance.

All ows selecti on of wattmeter scales of 0-200 watts or 0-2000 watts .
Insures cons istent , efficient transmitter operati on.

As with all Tempo equ ipment , the RBF -1 delivers performance value
far beyond its pr ice. Only $42.95

Tempo DM-20 Desk Mike
Features PTT and LOC K
sw itches. Conve rts easi ly to
high or tow impedance (600
or 50k ohm). On ly $39.00

Henr/Radio
11240 W. Olympic Blwd ., l os Angeles, Ca lif. 90064

213/477·670 1
931 N. Eucl id, Anaheim, Calil . 92801 714/772·9200
Bull!"f, M,s\Ouli 64730 816 /679·]117



- - fantastic parking lot car locater

Don Johnson W6AAQ
Wireless Hill
17943 Vierra Canyon
Salinas CA 93901

M obile Antenna

2 Band

simple a nd pract ical that I
had carbon copies ins talled
on my car and travel trailer
wi th in hours. Using just
abo ut any resonators avail ­
ab le, most of the mobi les in
the area were multiband fro m
then on. See Fig. 1.

Not All Roses
Even with the W61JA

multiband antenna, I kept
looki ng for that better
mouset rap . Al ong the way
there were plenty of failures .
One that I th ink worth men­
tion ing was what I thought
was my greatest pr ide and
lOY·

By early 1971 I had a dual
bander that looked just like a
monobander going down the
road. Simply, it was con­
structed with two insulated
top whips laid side by side
and held togeth er with shrink
t ubing . One whip was
at tached to the top of t he
co il for 75 and the other
brought do wn to a point
where it would resona te on
40 meters (see Fig. 2) .

The rig used was a small
low powe red 75-40 SSB
transceiver. The antenna was
used mobi le for over six
months and I was so con­
vi nced "thi s was it" that I
submitted a patent disclosure.

T he n o ne weekend I
shif ted it over to another
vehicle with a higher powered
rig. After the second syllable
- nothing - complete failu re.
Looking o uts ide toward the
antenna, I saw a neat little
smoke ring drifting across the
canyon ! Inspection revealed
that the whips had arced
th ro ugh the insulation a nd
they were shorted together at
the center. Every type of
available insulation was tried,
but anyt ime anyt hing but the
litt le rig was tried ... fire­
works ! Back to slaving over a
hot soldering iron,

Mother of Inve nt ion

Then there was the t ime I
completely demol ished my
W61JA dual band antenna
with no spare parts for miles
around. 1 did salvage enough

he was gone. Normally thi~

would not have been a big
deal , but under the circum­
stances it was downright in­
convenient.

Th is was in 1969 , and
almost the first person I saw
after return ing home was
Walt W6IJA. He came to o ur
place sport ing a three band
antenna on his mobile .

Walt had all three of his
resonators, 75-40-20, mount­
ed fan fashion on a si ngle
base section fed with a si ngle
feed line. It was so stupid ly

with the minimum of parts
that are available at the
corner home improvement
discount hou se.

I had been anxious for a
no-nonsense, non-mechani ca l
mult iband mobi le antenna for
years. The fina l stra w, how­
ever, occurred somwba t sud­
denl y one stormy afternoo n
away from home in o ur travel
trailer. I was tal king to a
long-t ime friend across a
couple of states and withou t
warning he suggested we shift
fro m 75 to 40 and " click" -

Build a Weird

I f you have operated 75
and 40 mob ile, you are

well aware of the problem of
stopping (on a freeway?) to
switch resonators on yo ur
antenna only to wish you had
staved on the ot her fre­
quency. Wouldn 't it be great
if you cou ld switch bands
eve n more conveniently than
in your home station ... no
levers, switches, sliders or
moving parts?

Here is an elect ronically
switched multiband mobil e
antenna that can be built
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just wishful th inking.
When you are messing

with a high Q HF mobile
antenna, twidd ling the trans­
mitter knobs wi ll not make
the antenna work any be tter.
T h e a nten na mu st be
resonant and th en matched to
t he feedlinc. The more abbre­
viated the antenna is in rela­
tion to the wavelength, the
less the usable ba ndwidth.
That's just the way it is! See
Fig. 4.

For some of the ha rd to
convince, I have tuned and
matched their transmitters to
good fifty Ohm dummy loads
and th en swi tched it over to

for a 75 meter resonator and
a couple o f top whips, and I
was going to be conte nt to
get out and short out a few
turns to gel on 40.

The more I thought of this
the less I liked it, having been
spoiled by the dual ba nd con­
ve n iencc , so I haywired
together a modified version
of the ea rlier " 0 1' Smokey."
See Fig. 3.

This worked the very first
try, and the antenna no ise
br i d ge indicated a good
match to the 50 Ohm coax
o n both bands using the o ld
tried and true "Z" match at
t he base. A surprise bonus
was several dB gain in signal
s tre ngth over the mono­
ba nders.

Within a few months this
model was c leaned up
mechanica lly, using easy to
obtain parts and far fewer of
them. Also, the current model
desc ribed in th is art icle is a
little easier on the eye . With a
large number o f them on the
road for the past few yea rs , it
has exceeded all expectations.
Mechanicatlv it is rugged ­
none has been reported
broken. It has bee n operated
thousands of miles in ice,
sno w, mud , rain , hot and
cold. Everyone has been
pleasantly surprised with the
performa nce.

During slx months in 1975
the XYL and I traveled
15,000 miles to the four
corners of the United States
and we never missed our da ily
75 meter schedule to the
home base in California.
Time, 1900 PST; freque ncy,
3830; rig, TR- 3 with the big
OK antenna.

No, This Is Not a Broadband
Antenna

It may be redundant, but I
have to repeat that, like any
other good HF mobile an­
tenna, th is is no t a broadba nd
device. In my travels to clubs
last year this was usually the
firs t question that was asked.
This appears to be a point
that has eluded even a lot of
the ol d-t imers. Maybe it is

•

I
• •

I
"

the antenna to prove that
tw is ti ng t he tran smitter
knobs wasn't the secre t to get
the antenna to take the load.
As a matter of fact, this is a
very acce pta ble way to match
yo ur antenna to transmitter
and feedline. Just switch off
from the dum my load and
then do all the adjusting to
the antenna system to obtain
max im um output. The big
OK as show n wi ll presen t a
50 Ohm load at the base on
both 75 and 40. The swr will
be less than 1.1 to 1.

Preparing the Coil Form

The loadi ng coi l is wou nd

1

-

on a ninet een inch piece of
o ne inch, sche dule 40 PVC
pipe. The 1" is the inside
d imension . It 's a litt le over an
inc h and a quar ter on the
outside . You shou ld be able
to bum thi s much pipe out of
you r fr iendly plumber 's scrap
box. When you cut off the
ends, use a pipe cutler if
possible to be sure they are
squa re. Do n' t use too much
pr e ssure and cro wd the
cut ter.

\Vi~h a st raightedge, lay a
line the full length of the pipe
along one side. Measuring
from the bottom end, accur­
ately mar k poi nts at 1" , at 7
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keep the wire in place. Some­
times when I am not in a
hurry, and can leave it in the
lathe for a while, I brush on a
generous coat of fiberglass
resin or varnish over the
windi ngs and let the coil keep
turning while the stuff sets
up. This makes a very aurae­
rive finish and it can even be
painted to a color of your
choice. Just be sure you are
carefu l about the kind of
pa i nt used . No meta llic
part icles, please! I have been
that route.

If resin or varn ish is used,
be sure to put a toothpick or
some similar plug in the 40
meter ta p hole so it can be
cl e a r ed la t e r wi t hout
damaging th e wire.

Those of you who have
shrink tubing available can go
ahead and use it over the coil;
it works fine. Also, it is advis­
ab le to drill a small drain hole
on the side just above the
bottom plug. I found this
necessary as I unscrewed my
coil one day to show it off.
The coil holds exactly one
coa tsleeve fu ll of water!

As I say, if you can get to
a lathe, you have it made. I
would certainl y make eve ry
effort to locate o ne. If not,
there are other tedious ways
to space-wind coils, but one
this size gets to be a problem.
Our luck has been that when
the XYL and I are very care­
ful ly wind ing one by hand,
the phone will ring. The
question is who drops what,
or do you just start over only
to have the whole thing
"clunk" toge ther at the very
last turn ?

A popular way, of course,
is to select another piece of
wire or a st ring that will give
the correct spacing, and then
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Fig. 3. The 1972 impromptu

dual bander.

Winding the Coil

Winding the coil is really
the most diff icult part of
construction, particularly if a
lathe is not available. The roil
is wou nd with 196 turns of
# 18 solid copper wire space
wound to 12 tu rns per inch.
The 40 meter tap will pass
over the tap hole at th e 71s t
tur n. 85 feet o f wire will be
suffi cient to wind th e coil
and leave plenty to play with
on both ends.

Before you go at it the
hard way, check with one of
the local adul t educat ion
classes where someone is
taki ng shop and a lathe is
available. Set up the lathe for
12 threads per inch , run Ihe
wire through a guide o n the
1001 post, and it will take the
operator about one minute to
wind the enti re coil. Note
ho w the start and fi nish wire
is dressed through the holes
in the PVC coi l form (see Fig.
6).

Also, if I am winding on a
lath e, I spray a thin coat of
adhes ive o n th e p ipe just
ahead of the wi nding to help

o pposite the penci led line.
This screw will be used for
th e lower coil connect ion.
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Fig. 2. OI ' Smokey .

the bottom end of the pipe
unt il a ll th e outside threads
d isappear . Here's where a
lathe would be great, because
it is important to get this plug
in straight so the antenna will
stand at attent ion prope rly
when it is fi nally mounted on
the vehicle.

The pipe bushing wil l
screw in very t ightl y and
makes its own threads as it is
turned in. Be sure th e pipe is
at room temperature so it
won't crac k. I have never
used any glue Of cement to
hold th e bushing in and have
never had any reports of any
co ming loose. Believe it or
not , th is makes a reall y
rugged mount. I have hi t low
obstructions with th e coil
hard enough to break off th e
bottom mast sect ion with no
da mage to th e coil.

When the bushing is in,
drill and tap for an 8-32
screw o n the side of the pipe,
through the PVC and into the
bushing. 0 0 this directly
below the 1" point where the
number 30 dr ill came out

",

•,
•
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1{8 " and at 17 5{8". Use a
number 30 d rill and dri ll
holes throu gh the side o f the
pipe at these points. At the
1" mar k only, d ril l on
through bo th sides of the
pipe (see Fig. 5).

The next step is to insta ll
the bottom plug to provide
the mechan ical and elec trical
con nection to the usual
3/8-24 stud tha t is fou nd o n
mobi le antenna base sections.
If you d ig around in the
plumbi ng suppl ies, you can
find a regular 3/4" to 1/8 "
pipe bush ing that has a lot of
threads both inside and out.
The inside 1{8" pipe threads
wiII be tapered and it
may be necessary to run a
3{8-24 tap all th e way
through so it will scre w all
the way onto the botto m
mast section. The cast bush­
ings are not so good, but
usually in the same bins there
will be ones tha t appear to be
machined and are also plated.
A brass bushing would be
dandy.

Screw th is bushing into

Fig. 1. The 1969 W61jA

special.

Fig. 4. Swr curves for ty p ical big OK. Fig. 5. Preparing the coil form.
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Payment by,
o Certified Check /Money Order 0 Persona l Check
o C.O.D. Include 20% Down

Note, Orders accompanied by personal ceeces w ill
about two week s to process.
20% Dow n Payment Enclosed . Charge Balance To:

o Ban kAmerlca rd :t Exp ires :===:
o Master CharKe r Exp ires
o Inter bank r Expires _

GlC·l leather carrying case ... $12.95 $ _

fE-ill To~ Encoder (fo r ese with GTX·l)
$49.95 $

ACCESSOIIIES FOil GU ·1 Ind GU·1T

PSI-1. OptiOMI Nicad battery pac~
$29.95 1' _

PS·2 Charger for GTX·l(T) ba tt ery pack -
$39.95 1, _

o 1£·1 Tur hCDclrr P3~ for
plug-in installation on most
amateur transceivers @$59.95$, _

o fE·1I Tone EncDdrr Pad for installation on
most Mand-Melds @ $49.95 $, _

o PS·1 At P,wer SiPpi, for use with all ma~es

of transceivers 14 VDC-6 amps @$69.95$, _

and the following stuur~ crystaIS@$4.5Oeach$'-== = = =
NtI·sb d u 4 crystals @ $6.50 uell, ._._. s-

with Bu ilt-In
Tone Enc:oder

IBat. Not lnc:l.)I B.t. Not Inti.)

GTX·l
2 Meter 8 c ha nne l

Hlind-Heid
(without encoder)

Use This Handy Order Form

4141 Kingman Dr., Indianapolis, IN 46226
P.oae·i. D r~en I cc. ~te~ (317+546·11 11)

Look
at the Price:

Sma ll: only 8"x2.6Hx1.28" .. .
Appearance: s lim silhouette
all black metal . . . Service­
able: easy access to sepa­
rate receive and transmit
circuit boards . .. PLUS: 6
pole xtal filter for superlative
rece iver operation . .. and:
trimmers on receive and
t ransmi t xtals: standa rd 10.7
MHz 1st IF.

and specs:

Check these
features:

Rec. Sens.: .2p v for 12 db
SINAD ••. Adjacent chan­
nel rejection: ::t 30 kHz 55
db • . . Spur. Resp.: more
than 65 db Audio nut-
put: 500 mw Power out-
put: Hi 3 W, La 1 w • ..
Audio Quality : Distort ion
free, crisp, clea r receive and
transmit.

Make this
comparison:

The GTX-l gives th e high
quality performance that
compares with Motorola, GE,
RCA or any ot her hand-helds
that sel l for $700 or more.

THEN

FIRST

GENAVE stocks most common 2·M
Xtal s for immediate delivery-I

I
I
I
I NAME

I AOORESS crrv - -------

NOW



are not crossing over each
o ther inside the coil form or
the tee. There are tremen­
dously high voltages here and
preca utio ns must be taken to
prevent arc-over. Whe n the
alignment o f the tee is veri­
fied, tap it all the way do wn
o nto the coil form as far as it
wi ll go. I use a ra whide ham­
mer.

Here again I have not
fou nd it necessary to usc any
PVC cement because this slip
fitt ing is plenty tight and, if
necessary, it can be driven off
again. The coil now looks like
Fig. 11.

The Top Wh ips

The top whips on mobile
ant ennas usuall y ta ke a pretty
go o d beating from low
bra nc hes and flourescem
bulbs in service sta t ions. They
have to be flex ible enough to
give when an immovable
object is struck, bu t still stiff
enough to recover to the
or iginal position wi thout
taking a set.

The posi tion that a top
whip maintains determines
the exact resonant frequency .
It should not wave around
too much while underway .
This is why I do not use, nor
reco mmend, a spring mobi le
mount. The mobile antenna
must maintain the same rela­
ti ve position to the vehicle at
all times to keep it at reson­
ance. lMlen you see someone
tearing do wn the road with
the ante nna swingi ng wildly
in t he sl ipst ream, you'd
better get in contact quick,
because by the t ime he gets
down to the next corner he's
going to be o ut of range !

Over the yea rs I have tried
various brands and combina­
tions for top whips, but there
was always something tack­
ing. Many times the price
bot hered me. Curren t ly I am
using 1/4" diameter solid
fiberglass poles covered with
copper braid. The best source
for these fiberglass po les in
small qua ntit ies is the six foot
bicycl e safety flag. Cheap,
too; less than a buck.
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Fig. 7. Preparation of PVC tee

for top whips.

mount ing th e two whips (see
Fig. 7).

It is important that these
holes are absolutely parallel to
both the sides and ends of the
tee. A drill press is a big help
here but it can be done with a
hand drill if bot h sides are
very accurately marked and
cautio n is used while dr illi ng.
Don 't let the drill or th e tee
wobble and make the ho les
egg-shape d because this will
affe ct the proper installation
of the whips . Of course where
I dr ill a large number at a
time, I have chea ted and
fabricated a fixture so if I
make a mistake I have a box
full of instant surp lus!

Install ing the Tee

Align one ope n end of the
tee so tha t it wi ll line up wit h
the hole where the 75 meter
wire goes through the side o f
the pipe . Place the 75 and 40
meter coi l wires up into the
tee and out their respect ive
ends, and push the tee onto
the coil end. Be sure that the
o pe n end selected is st il l lined
up with the 75 meter wire
ho le. This is very impor tant
to provide maximum cl ear­
ance between the 75 and 40
metcr connections. Also be
pos it ive that the two wires

bare 2" end and then hold
the pipe and wi re in such a
way that as you shove it
down toward the tap hole
you have a good chance of it
coming out o n the first try.

Pull this wi re out so the
insulation is tight up against
the inside of the 40 met er tap
hole , Use a small solderi ng
iron and solder this wi re La
the winding that passes over
the hole. Pu t a little bend or
hook in the end o f the tap
wire to help ho ld it mecbani­
cauv. Try apply ing a li ttle
pressure to this connection
with the soldering iron , push­
ing it just below the outs ide
surface of the PVC. Don't
push too hard o r you' ll have a
horrible mess. When soldered.
carefull y trim off the excess
wire and examine close ly to
make sure there arc no solder
blobs or bitter ends tou ching
the ad jacent windings.

Cut off the wire coming
out of the coil from the 75
meter hole so the wire
extends three inches beyo nd
the top end of the p ipe.
Remove two inches o f insula­
t ion from the 75 meter wire.
Tin both th e 75 and 40 meter
wires. Now your masterpiece
sho uld look like Fig. 6.

Preparing the Tee

The suppor t for the two
whips on top of the coil is a
o ne inch PVC pipe tee that
slips on the top of the com­
pleted coil. When obtai ning
this fitt ing, ask for a "slip­
slip-sli p" o ne inch PVC tee
for 1" schedule 40 PVC pipe.
No threads.

Drill two 5/1 6" holes, 1
1/4" each side of center,
through the top of the lee for

' "e ,O - - -
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Fig. 6. Big OK loading coil.
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Preparing the Coil Wires

Remove the insulation
fro m the end of the bottom
coil wire and place it securely
under the 8-32 screw that
goes into the side of the 3/4"
pipe bushing. I use a brass
screw and then a dab of
solder to be sure there is a
good electrical con nec tion.
This is a lo w voltage point
and it is wise to cont inua lly
inspect all connections from
here o n down to the feed li ne
to keep the I/R losses to
absolute minimum . Dissimilar
metals and constant exposure
to the clements encourage
trouble, causing corros ion in
a very short ti me.

For the 40 meter tap I use
an eighteen inch piece o f the
inner insulated co nductor
from st ripped RG-58 U or
other similar small coax. St rip
the insulation from this inner
conductor 2" on one end and
3" o n the other. Be sure there
are no nicks in the wire.

Remove the insulation
from the coil wind ing that
passes directl y over the ho le
drilled for the 40 meter tap
(tur n 71). Be sure you do n' t
take any insu lation off the
adjacent wi ndings. Clean o ut
the ho le under this wire.

Now shove the wire just
prepared down through the
inside cen ter of the coil form
from the top so that the bare
end st ripped 2" comes out
through the 40 meter tap
hole. This is not hard to do .
Put a long 90" radius on the

wind it side by si de with the
coil wire. When the wind ing is
completed and secured. the
wi re or stri ng is carefu lly
removed.
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Fig. 9. Detail of coil wires '
connection to whips.

_'''. '0
' 0\1[ " [0
F,'UOl.US

-"

degrad ing the efficiency of
the antenna. Any ti me an y
part of the loading coil is
placed below the highest pari
of the vehicle, the radiated
signal suffers considerabl y.

2 ' 12 '"
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Antenna Mount

While you are at it, you
might as well go all the way
a nd . mak e your own base
mount. This can be done with
a 1" bolt and a few home­
made insula t ing washers.

Di g out a bo lt that has no
threads within a coup le of
inches from the head. Make a
very squa re cut and saw off
t he threa ded end and discard .
Using the same "dri ll a ho le
in the bo lt tr ick," dri ll and
tap a 3/8-24 hole 3/4" deep
in eac h end. Cut out a few
washers from some good insu­
lati ng materia l and drill the

Bottom Section Fabri cat ion

A very simple, sturdy and
c heap a n tenna bottom
section can be made from a
piece of 1/ 2" EMT - th in
wall conduit. Cut off the
desired length and then in
each end braze a 5/8" by
, /2 " lo ng hex-head bo lt.
Chuc k th is up in the lathe
and dri ll and ta p 3/8·24 both
ends (see Fig. lOa).

If a lathe is not available,
you' ll have to come up with
the old " drill a hole in t he
bolt trick," wh ich could be to
sneak it in on one of the local
shop teachers while you r coil
is being wound.

through so the botto ms pro­
trude o ut th e bo ttom holes in
the lee about an eighth of an
inch (see Fig. 8) .

Pull th e 75 and 40 meter
t inned coi l wire lead s arou nd
their respect ive whips. Take
up all the possible slack from
inside the coil form an d then
solder to the braid on the
whips (Fig. 9). Be very
careful that the PVC tee
doesn't get too hot. It me lts
very easily. Cut off an y
excess wire and dress so that
s ha r p ends arc poi nting
toward the o utsi de ends of
the tee. If you have so me
Glypta l, it won 't hur t to coat
the se c onnections. Don 't
leave any debris that might
encourage corona inside the

I"".
USC a piece of the leftover

1/4" fiberglass rod for a
spacer to hold the two top
whips parallel. Cu t the spacer
2 1/4" ; drill two small ho les
crossways close to bo th ends.
Thread a 2" piece of bare
wire through each hole. Pl ace
this spacer between the whips
about 36" up from the tee,
wra p the bare wires around
the braid and then solde r to
hold it in place.

Be sure you can ide nti fy
whi ch whip is Which, and
then plug up the open e nds of
the Ice. Cap-p lugs that arc
o ften used to protect pipe
threads can be mod ified to
sna p in. May be you have a
cou ple of spare plastic shot
glasses.

Finally glue, dope, epoxy,
or what have you arou nd the
four holes in the tee where
the whips fit.

Bottom Sect ion

The bottom sect ion of the
mobile antenna should be
installed to place the bot tom
of the antenna coil a mini­
mum of 6 " above th e highest
par t o f the veh icle. The
length of the bottom sect ion
will vary with the location of
the base mount on the
vehicle. I have installed lo wer
sections wi th lengths vary ing
from 18" to 6 feet without

1

trim med to the proper length,
he soldered a neat li ttle
corona ball o n top .

Automobile Replacement
Whips

I have also used a number
of the automobile rep lace­
ment whips (Fig. 8b). These
are the type that slip over the
5/16" diameter auto whips
that get ripped off. One
source is the Ward TCFR-1;
ano ther is Rad io Shack part
# 12-1309. These telescopic
wh ips arc not reall y the
grea tes t for mo bile use
because when they hit some­
thing they normally be nd
and take a se t which puts the
antenna off reso nance.

For the travel trailers and
mobile ho mes and other
stationary installatio ns, the
replacement whips work out
just fine . The adva ntage, of
cou rse, is being ab le to vary
the length easily if you have
the urge to move around the
ban d.

Installa t ion of the Top Whips

Installat io n of th e braid­
covered fiberglass whips is
relatively simple. Wit h the
braid pu lled ti ghtl y over the
, /4 " f iberglass poles, they
wi ll go into the 5/ 16" ho les
in the PVC tee with a very
snug fit. Push th e whips o n

Fig. Be. Adiustabtes on fiberglass whips.

Fig. SA. Fiberglass whips.

F~q. 8b. Adjustable auto replacement whips.
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Probabl y the best source
for the copper braid lO sIip
over the fiberglass poles is
some old scrap coax. I found
some old RG-6U and used the
silver tin ned braid. It loo ks
rea l classy while it i~ new.

To make the wh ips using
the fiberglass poles, cu t two
of them 50" each and slip the
copper braid over them. Pull
the braid up tight on both
ends, give a goo d twist and
cut off the excess (see Fi g. 8).

Later on, the whips can be
painted, doped or just left as
is. My Sunday antenna is
s tr iped FAA oran ge and
white. It gets a lot of atten­
tion. \Vhen the o ther driver
hesitates for the second loo k,
you get the jump o n him at
the traffic signal.

Alternate Top Whips

You might come up with
some alternate to p whips
which will work as well as the
cheapie bicycle fl ag poles. A
cou ple of the local mob lleers
have used their reti red fiber­
glass CB whips and just
pruned them do wn to reson­
ance. Another ex-fishe rman
used two o f his old tapered
holl o w fi bcrglass fishing
poles. For the conductor, he
just mere ly shoved a #12
copper wi re up t hrough the
center and, when it was
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band it goes again. The
amount of shift depends on
the location of the antenna in
rela tio n to the added vehicle.

Don 't ex pect any direc­
tivity from 75 or 40 mobile
ant ennas. Thc pattern around
a vehicl e on a properly in­
sta lled 75-40 meter an te nna is
very svmmctrlcal. If so meo ne
says " I'm headed toward you
now and I shou ld be louder,"

don 't get sucked into
agreei ng with him.

A properly ma t ch ed
antenna presents a 50 Oh m
load at the base, and the
length of coax feed li ne has no
effect on the resonant fre­
quency of the ante nna. Of
course I wou ld not recom­
me nd a co uple of hundred
feet under the front seat; it
gets sort of lu mpy .

It may be noti ced t ha t I
did not men tion " ro ller"
inductors for the QSY var­
iable coil at th e base . There
are ot her ways 10 produce a
variable inductor, pro bably
righ t out of the scrap box.
Thin k about il.

Another way to lower the
frequcncy of a fixe d wh ip is
to a lligator clip a "sti nger" on
the whip righ t above the tee
and let it trail aft (see F ig.
13). A clip and a piece of
wire with an overall length of
8" will move the 75 meter
r esonant freque ncy down
abo ut 30 kHz.

One owner mounted a tiny
telescopic ante nna out of the
75 meter end of the tee. He
can reach th is adlusta blc whip
out of the pi ckup windo w
whi le underway . We call him
" Hot Fingers Ralph."

Another mobi leer sta rts
out ea rly in the morning,
checki ng into a weather net,
and then drops 2S kHz down
the band. He installed his
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Rando m Info

This antenna has been
develo ped in various other
d ir ec tions: 160 and 75
meters; some three bander s,
160·75-40 and 75·40-20 ; two
whips on the sa me band , per ­
mitting CW and phone band
without retuning the ante nna ;
MARS and amateur.

On mo bile homes and
travel tra ile rs, a base section
of approxi mately 14 fee t,
plus or minus a little , w ill
perm it operation o n 20 in
addition to 75 and 40 by just
usi ng the two wh ips. Th e big
OK on the to p appears as a
top hat o n the 20 meter 1/4
wave vertical.

With the antenna mounted
on the rear of the vehicle, the
resonant frequc ncy on 75 will
go down as much as 30 kHl
w hen a travel tra ile r is
hooked o n behind . Li kewi se,
if yo u have th e antenna
installed on a travcl trailer
and t hen connect the to w
vehicle - zip - down the

Fig. I I. Completed loading coil ready for whips.
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when o ne of the whips keeps
getting shorter and the fre­
quency does not change.
After the last and fina l prune,
pull t he braid up tight again,
give it a twist , put a bit of
solder over the end and trim
off smoo thly.

Normally o ne inch re­
moved from the 40 me ter
whip will raise the freque ncy
50 kH z. One inch removed
fro m the 75 meter whip will
raise the frequency 2S kHl.

Us in g t he telescoping
types of top wh ips will make
t uning a lot easier, but you
are not goi ng to be happy
with them mobile un less you
have some o f the excep­
tionally good ones made
particularly for this type of
servrce.

Pruning the Top Whips

With the assembly in­
stalled o n the vehicle as in
Fig. 12, con nect t he an te nna
noi se bridge in the Iine and
look for the resonant point
o n both bands. Using the
b r a id-covered bike wh ips,
eac h 50" long, will place the
antenna quite Iowan both
bands. Thinner whips, how­
ever, will require lengths up
to twenty percent longer .

First of all, if yo u are
using a var iab le ind uctor at
t he base , as in Fig. 12b, bc
sure it is set at the minim um
inductance before you start
pru ning and tun ing.

If resonance ca nnot be
located start ing with the 50"
whips, don 't ove rlook the
fact it may be so low that it is
a t a point below the fre­
quency range o f the rece iver .

Sli de the braid down o n
the wh ips, saw off o ne inch
of the fiberglass, pull the
braid back up tight, give it a
twist and cut off the excess.
Continue this, cutting o ff
shorter and shorter pieces
u nt il the desi red resonant
point is reached . It is very
doubtful that t he wh ips wil l
be much shorter than 46"
eac h when the antenna is
completed. Don 't get co n­
fused ; be sure the proper
whip is being trimmed,
because it get s embarrassing

Fig. lOb. Hom emade antenna
mount.
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trimmers ca nnot be locat ed,
sta rt out with a fixcd 820 pF
silver mica. It is very possib le
the 820 pF will give an swr of
1.1 :1 or less.

cente-s of each with 3/8"
hole. Assemble asin Fig. lOb.

Matching Capacitor

The capacitor across the
antenna end of the fec dlinc
prc fe rabl y shou ld be a
variable wit h a ra nge that
goes th ro ugh 500 pF to 1500
pF. I was abl e to p ick up a
few compressio n screw driver
adj usts , Arco part #310.
These worked ou t vcry well
and they could be put right
o n the money for a good
mat ch . The way to ad just the
cap is to jump back and forth
from one ba nd to the o ther ,
readjusti ng the capacity for
the lo west S'M'" on both bands
with the sa me se tting. This
will affect the resonant fre­
que ncy of thc antenna a small
amount , so be sure you have
the capacitor in place and
adjuste d close to t he correct
value before pruni ng thc
whips thc last fcw kH z. Sec
Fig. 12a.

If o ne of the adjus ta ble

..

Fig. 120. Installation.

Fig. 12b. Installation of variable inductor.
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Fig. l Oa. Lower mast section.
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Fig. /3. Simple t-Wy to lower frequency in o pinch.

New Products

spa cer at the very to p of the
whips. At the center he
wedges in a 4" plastic spacer
to bow the whips o ut from
one ano ther in the center .
Th is four inch p lastic
temporary spacer is attached
to a fishl ine leading into the
car window. After he checks
o ut of the weat her net he
jer ks the spacer out and pulls
it in the car. Presto ! He's 25
kttz do wn the band . The next
morning the spacer goes bac k
in. This ill ust rates ho w im­
portant it is to keep thc two

HOW ELECTRON ICS GOT
FASTER AND EAS IER TO WORK

WI TH THANKS TO MODERN
SOLDERLESS BREADBOARDS
A P Products Incorporated of

Pa in esvi lle. O hio, originated the
modern solderless breadboard in
1968. sroce then, tens of thousands of
solderless breadboards have been used
each month by electro nics experi·
rrenters and designers in a wide
variety of fields.

But just wha t is a solderless bread
board~ How does it work? Wha t
advantages does it offer ~ Where can it
be used~ And how~

Before the era of modern soroeness
breadboards, designing and test ing any
given electronic circuit was an aggra­
vat ing. ted ious, t ime-consum ing task.
First a c ircu it wou ld have 10 be
des igned on paper. The n the sche­
matic d iaqram of t f1£> c ircuit would
have to be translated into a circuit
board parts layout for ei ther poi nt -to­
poinl or printed circuit wiring. If a
prinled cirCU It were 10 be used, as was
most otren the case, lhe ci rcuit layout
would have to be translerred to a
(;(IJlfIer-clad board, the copper selec­
tively etched. ho les dr illed. and com­
ponents SOldered in place _ Then, il a
component p roved the wmngvalue, it
would have 10 be oesoroered and a
new one soldered in place. If the
pr inted pattern were in error , a whole
new board wou ld have to be la id
o ut , etched, drilled , fi lled and
soldered. A lot of time, a lot of work.

Then A P ProduC\$ came up with
the idea of arranging a breadboard
with a matrix of interconnected holes.
The interconnections are made by
conductive SWing clips tha t grip each
component lead firm ly to esta blish a
good elect rical con nect ion withou t
soldering, The matr ix o f holes was
laid out in a tent h lOch spacing
pallern to conform with standard
component lead spacing.

The sue-ccnnecncn pattern was
designed to provide ample access to
eac h lead 0 1 each co mponent .
e specIally WIth modern transistor and

whips in the same rela t ion to
each o ther at all times.

The bicycle po les with the
braid covering are also doub­
ling around Wireless Hill as 2
meier ver ticals, VHF and
UHF beam elements. Uses
arou nd the stat ion are limited
only to the number of
bicycles ripped off.

It is best to orient the tee
on the antenna crossways to
the vehicle . This allows for
better fo re and aft flcxiblfi tv.
Also it has been fo und that ,
with thc tee aligned fore and

inll'9'ated circui try in mind_ And dis­
t ribution str ips were designed to
provide power and signal lines where-Circuit designing now becomes
plug,m·easy. les and /or discrete com­
ponents plug into the solderle$s bread
board and ordinary 22 gauge solid
wire ium pel"$ are used to Interconnect
them.

A given cirCU It can now be proto­

typed '" m inutes rather t ha n hours or
days_ Many designers work directly
with component specification sheets,
m a n y WIth schematic diagrams_
Changes in parts values a re as easy as
pulling out one part a nd pluggi ng in
another. And the geometry 01 t he
mod e rn soldertess breadboard trans­
lat es into a p rinted c ircuit layo ut
read ily, o nce the ci rcu it is ready to
commit to ha rdwa re,

In addlnon, solderless breadboards
can serve as a bas is lor semi-perma­
nent c ircu its in applications wnere the
need lor a given circuit requi res relia­
bility but does not requi re lo ngevity ,
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aft, th e tur bulence from the
leading whip creates a severe
flutter to the trailing whip
which causes the who le

Applicatio ns lor modern so fue rtess
breadboards are as w ide as a ll of
e lectro nics . There are pro fessional
applications in machi ne control, da ta
processing, test and measurement,
device test mq, prOtotYPlng and equrp­
ment adjunctive aids. There are hobby
applications ranging from communica
tions to photography to automolives
to bioleedb.ack 10 music to model
raIlroading and more.

And , of course, solderle$$ bread­
boards are perfect lor educationaf and
inuruetional applications.

Solderless b-eaebcaros and bread
board,ng aids come in many silesand
prices, capable 01 circui ls as simple as
you like o r as complicated as a smalt
computer.

A P Product s conuroes 10 be a
pioneer In the development an<! appli ­
cation o f modern soroeness bread
boards. II yo u ha ve questions a bo ut
what sojde rtess breadboards can do .
how much t hey cost , o r what' s avail
ahle, contact A P Products at Box
110, 72 Corwin Dr ive, Painesville OH
4 4077 . A P Prod uc ts has availab le a
t ree cataloq of the ir ACE All Circui t
Eva lua tor solderless breadboard s,
Super StripsTM, Terminal and Dis­
tribution Str ips, IC Test Clips and
aCCl'S$Or les.

assembly to vibrate,
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DRA KE RC5-4
Ched<ed the pr ice 01 RG8-U lately?

Want to beat that price and c lean up
the unsightly mess 01 coax running
down your tower ? The lxIys at Drake
have a rea l winning number for yo u.

The RCS-4 is a remote controlled
switch that will switch 5 antennas
from 1 feedline . ground those not In
use - and will (J"ound them a ll when
not in use. Oleap lightning protection.
r ighO

This uni t will la ke lull legal power,
and operates up t hro ugh 2 meters like
a champ. Only 24 vous de to motor ­
and has rain hal construction to pre
vent mo istu re d amage,

Th is jewel works like a dream, wit h
swr tess then 1.5 to 1 even o n 146 ,g4.
At $120 ,00 t his has to be one 01 the
to p buys. We aren 't easily impressed.
but this got our anent ion. Switch 3
beams and a coup le 01 inven ed vel'S,
all wit h o nly 1 up lead. Fantastic!
Ava ilable a t your dea lers.
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The received frequency counter sho't\f'l in place on top of my HRO-50T receiver. This chassis
contains all of the circuitry described in the article except the crystal oscillator, power supply,
and multiple radio interface. These are still in breadboard form and are not shown for aesthetic
reasons.

A bout 18 mo nths ago, I
sat down to design a

simple digital dial for my
rece iver. I cnded up building
a deluxe, no-co m promise
received frequency counter.
My reaso ning was that wit h
TTL Ie and LED readout
prices being so low, it would
only cost a litt le bit more to
go all the way. In retrospect ,
this appears to have been a
wise decision . Component
prices a rc st ill decl ining.
D urin g th e develop ment
period , 1 had o ccasion to use
the digital frequency readout
wit h single, doubl e and triple
conversio n receiv ing set ups.
All I ever had to do to cha nge
over to t he new receiver was
connect Its osc illators to the
counter and reprogram the
count direction for each oscil­
lator by means of a few wire
jumpers.

The basic features of my
d igi tal freque ncy reado ut
system are illust rated in Fig.
1. The multiplexed up-down
counter principle is use d.
Since 4 inputs are availa ble,
t he system is directly a ppli­
cable to up to triple co nver-

slon rece ivers. The up-down
co ntrols fo r each input are
made availa ble as externa l
co nnec tions . Th is facil ita tes

re programming the unit for
usc wit h a d ifferent rad io or
with more tha n o ne rad io . 1
fo und t hat tri-s ta te logic

buffers (8T97 B, e.g.) are ideal
for a mult iple rece iver inter­
face .

The system has a 50 MHz

Build a Counter

for Your Receiver

Jack Requla WA3 YGJ
J 05 &lle/iffe Lane
Conshohocken PA 19428
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Fig. 3. Interface bus details.

Fig. 1. Block diagram of digital frequen cy readout.
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That's the circuit design.
Systems considerations
d icta te a modular, expand­
able packaging approach. To
preve nt spurious res ponses in
the receiver , we need to
shiel d the high speed digital
Jines and to isolate the oscil­
lator s igna ls from eac h other .
For th ese reasons, I put 2 se ts
of th e interface circuits
shown in Fig. 2 in a 2W' x
1W' x 2" minibox. Female
BNC connectors mounted to
the minibox wall bri ng the
oscillator signals in. Feed­
through termi nals on the
opposite wall cou ple the t ri­
state TTL out puts to twisted
p air lines daisy chai ned
bet ween the miniboxes. Each
minibo x co nta ins a single
8198 IC moun ted in a wire
wrap socket on a copperclad
board . Isolated pads are cut
to hold the di screte com­
ponents. All o f the interface
miniboxes are enclosed in a
larger metal box to shield the
twisted pair lines. These lines
Me terminated, as shown in
Fig. 3, and addi t io na l drivers
send the signals to the
counter chassis via coaxial
cable.

While I haven't tried them
all yet, severa l technique s are
available for expanding thi s
d ig ita l freque ncy readout
system's versatil ity. By pre-

Interfa ce Design

The success of any digi ta l
frequenc y readout sy..rem
hinges on the user 's ability to
connect it to his radios with­
out upsetting their operation.
Careful shieldl ng and layo ut
and avoidance of ground
loo ps are necessarv to ensure
adequate i..olation between
the analog and digital cir­
cui try. Th e blggest headache I
had occurred when I crea ted
a logic signa l from a bfo right
o n the receiver's cbassis, then
fou nd I couldn't keep it out
of the i-f. You ca n probably
save yourself a lot o f time by
avoiding that mistake . An
easily implemented and rela­
tively foo lproof interface is
shown in Fig. 2. Use an FET
buffer close to the oscil lator
ta nk circuit to isolate it from
the logic circu it s, Bring the
buffe re d s ig na l to the
cou nter 's chassi.. in coax with
the shield ground ed at only
one end to avo id ground
loop... If you have at least .6
V POp at thi .. point, an in­
verting tri .... tate buffer with
res!..tor feedback will convert
it to TIL levels. If gain is
required, try a step-up trans­
former. If you 've got a lo t of
signal, install a protective
d iode at t he 8198's input.

gua ranteed, 75 MHz typica l
maximum input frequency.
It.. error limits are ±~ count
times the number of counter
inputs used, ± t he timebase
error. 100 Hz accuracy a ..
well as resol ut ion is readily
achieved for a doubl e co nver­
sion receiver with o nly a 6
di gi t counte r. Since the
cou nter updates its display at
a rate eq ual to o ne twe ntie th
of its rese lution, 10 Hz reso­
lution is still usable. I b uilt a
7 digit counter with s ....,;tch
selected resolution. I don 't
employ the higher resolution
in normal ope ration, but it
comes in handy when aligning
the timebase and when using
the counter on t he test and
development be nch. And, like
I sa id before, it only cost a
litt le bit more to add the
ext ra d igit.
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Fig. 5. Controt toatc timing diagram.

the f requency measurement
cycle begins when a positive
edge of TIMEBASE O UTPUT
incre ments the 74 161 to the
all zero sta le. Subseque nt ly,
each cou nt input and down­
up co nt ro l input is co nnected
to the prescalcr for precisely
two periods o f TI MEBASE
OUTPUT. Qd then goes high,
inhibit ing furth er cou nts.
Th is t ransi tion is followed by
the STO Rr and RrStT
pulses.

STORE loads the received
freque ncy cou nt into the
recirculat ing shift register
memories that are part of the
m ulti plexed display drive
sys tem and synchro nizes
them wit h the digit strobe
circuitry.

RESET in it ializes th e pre­
scaler fli p flops and sets up
the 741 61 for the next fre­
quency measuremen t cycle.
For reasons discussed pre­
viously, this signal is steered
to C LEA R TO 0 or PRESET
TO ·2 depe nd ing on the sta te
of DN/UP4 to initialize the
main up-down counter.

Don 't omit the RC net­
work at the in put of the
7410. It 's needed to eliminate

Control Logic

The control logic pro vides
the signals which cause the
mult iplexer to scan the fo ur
inputs, store the fina l cou nt,
initialize the cou nters, and
start the frequency measure­
ment cycle over again. Its
ope rat ion is d iagrammed in
Fig. 5. The freque ncy of
T1 MEBASE OUTPUT shou ld
be at half the desired display
resolut io n. It is divided by
the 74161 (a 4 bit binary up
cou nter ) to control the multi­
plexer lC's " select " in puts.
Qd of the 74161 is used as
the co unt gate. It wor ks by
enabling (low) or disabling
t he multiplexer rc. The
timing diagram shows that

The unit assumes that if t here
is going to be a down count,
then the fourth pair of
co u n te r in pu ts (labelled
COUNT4 and ON/U P4) will
be set fo r a down cou nt. It
can on ly correct for a single
change of cou nt directi on so
ensure that a ll of you r oscilla­
tors which requ ire up counts
are co nnected to lower num­
bered inp uts than those re­
quiring down coun ts.

req uired by the 74192 decade
up-do wn counters which
fo llow.

Note that the co ntrol flip
flop (ICBA) changes sta te
synchrono usly with the UP
CLOCK output. Thi s ensures
erro r free operation when the
count direct ion is changed,
but requires some additional
precautions in the unit 's
design and application. With
this technique, the last up
cou nt that occurs sho uld have
been a down cou nt. Unless
corrected, the display will be
2 cou nts high. We correct the
cou nt in advance by starti ng
it from -2 instead of 0 if there
is going to be a down count.

This photo shows the methods used to mount the main logic and display boards. Note the
direct wiring from 4 of the coax jack s to the multiplexer Ie's inputs.
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Counter Front End

The counte r fro nt end ctr­
cui t ry is sho wn in Fig. 4. IC1
is a dual 4 :1 mul t iplexer. Its
purpose is to scan the four
COUNTi and the associated
ON/U Pi in puts, connecti ng
each p ai r in asce nd ing
numerical order to the cir­
cuit ry which follows. Short
lead lengths and powe r dis­
tributio n techniques are
moderately im portant here
d ue to the sharp r tse and fall
ti mes of the signals involved.
In particular J mou nt lC1 near
a board edge so that sho rt ,
direct po int to po int wiring
can be used between it and
the coax connectors on the
chassis walls.

Th e t op mu lt ip le xer
ou tpu t cl ocks a 2 stage up ­
d own co u n ting prescaler
implemented with Schottky
ICs fo r high spee d. Its count
direc tion is controlled by the
bottom multiplexer o utput.
The nip flop and NAND gates
at the p-cscaler's output gen·
crate the separate UP CLOCK
and O N CLOCK signals

scaling every oscillator, you
can use it with VHF and UHF
converter s. A frequency mul­
t iplying transmitter can be
rea d out by connecting its
vfo to 1, 2, 3 or 4 cou nter
inputs, depe nd ing upon the
band in U'>C. With a vol tage to
freque ncy co nverter and addi­
tional control circuit ry, you
cou ld fashion a digital volt­
meter wit h automat ic correc­
t ion fo r offse t voltage. Once
you have the basic syste m
built , I' m sure that additio nal
uses will suggest themselves.
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208 Centerville Rd ., Lancaster, PA 17603

FU

10 Watt FM·76 f O:':2:20~M:H:'::":...2:.::._
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12 Channels . Ind iv id ua l t rimmers
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Fig. 6. Main

a glitc h and adds to the delay
provided for the last cou nt to
pro pagate to the final counter
stage.

Main Counter

Seven (or as many as you
want) 74192 dual clock up­
down counters are used as
shown in Fig. 6. Note that
the clear function requires a
pos itive pulse wh il e preset
needs a low going pulse. The
data inputs of the counters
are connected to represent
9999998 or -2 in BCD code.
Their out puts arc wired to
the para lle l load in puts of
fo ur 74165 8 bit shift
registers.

Multiplexed Display Drive

Several advantages result
from using a mult iplexed dis­
play. These include minimum
part s count, lower cost , fewer
in te r conn e cts and lo wer
power dissipat ion . With this
techni que it is often a simp le
matt er to mo un t the display

remote ly in a window orig­
inally intended for a re­
ceiver's slide rule dial. T he
actual displays arc easily
wired up. Just connec t like
segments in parallel and run
individual digit st robes to the
common cathode or common
anode o f each d igit. Radio
Shack sells a uni versal mult i­
plexed d isplay PC board for
this pu rpose wh ich appears to
be ideal for use with any of
the larger LED digits.

Using 8 bit shift registers
for the display memory,
rath er than separate latches
for each digit, helps keep the
DIP count down. Data indi ca­
t ive o f a received frequency is
loaded into the regist ers
show n in Fig. 6 by the
STO RE pulse at a 5 or .5 Hz
rate dependi ng o n the resolu­
ti o n. Subsequentl y, each
SHIFT REGISTER CLOCK
pu lse moves the data one
place (actually o ne digit ) to
the right. The fou r bits for
each digi t appear in sequence,

most significa nt digit first , at
the input s o f the seven seg­
ment decoder driver IC and
arc recirculated by means of
the serial inpu ts to the sh ift
regist ers.

The digit strobes are gen­
erated in a fifth shift register,
sbown in Fig. 7. Thi s IC
contai ns a single " 1" which is
shifted down its length in
sync hronism wi th th e re­
ceived frequency data in the
o ther shift registers. Simple
buffe rs enable the " 1" to
turn o n the LED digit cortes­
pending to the data currently
at the input s of the 7 segment
d e c oder/d ri ver. High beta
emi tter followers with a pull­
up resistor to +5 V at each
shift register o utput will
allow strobing o f common
anode displays. The buffer
circuitry in Fig. 6 is for com­
mo n cathode displays and
feat ures the use of an inte­
grated digit dr iver. I'd better
point out that for common
anode displays you shou ld

change the 7 segment decoder
to a 7446.

lnterdigit blanking is in­
corporated by connecting
SHIFT REG ISTER CLOCK
to the active low blanking
input of the 7 segment
de cod e r _ This eliminates
ghosting effects seen in multi­
plexed displays when o ne
digi t is not given sufficient
time to tur n off before the
next digit IS turned on.
SHIFT REGISTER CLOCK
can be as high as 10 or 20
kHz if necessary or co n­
venient so display flicker
needn't be a probl em. Use a
signal from the tl mebase
divider chain that has a high
d ut y cycle (a Qd of a 7490 )
for minimum loss in bright­
ness due to the interdigit
blanki ng.

Timebase

To operate the received
freq uency counter , we need a
switch selected 5 o r 50 Hz
T IM EBASE OUTPUT signal
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The rear panel connections are visible here. The coax jacks are
for tJ direct input to a VHF prescater, the 4 COUNTi inputs,
and the 5 Mlfz frequency standard. The burrier strip is fur
power, count direction control, and outputs from the input
selector switch.

.,
•

requires 5 vol ts at at most 1.5
Amps . T he tr a n sformer
shown in Fig. 9 can supply
twice that load . The second
filter capacitor and regulator
provide margin for powering
the interface components and
o ther equi pment.

Construction
The major construction

problem is how to intercon­
nect all of the ICs. As dis­
cussed earlier, display and
rimcbase PC boards are avail­
able. 21 other DI Ps remain,
plus whatever inte rface com­
ponents you use. It's no t too
great a chore to use wire wrap
or a similar technique usi ng
solder strlppa ble enamelled
wire fo r these interconnects.
Indeed, i f yo u're at a ll serious
a bout experi menting with
d igita l ICs, you shou ldn' t
co ns i der a ny ot he r
approaches. Econo mica l alter­
natives to Gard ner- Denver
tools are availab le from God­
bout Elec tronics. You can
even make your own." Wi th
wire wrap, you ' ll get your
projects off the ground faster ,
be free to make changes at
any time, and have an easier
time debugging and trouble­
shooti ng because the ICs will
be in sockets.

I make my own wire wrap
boards by pushing the IC
socket leads through holes in
" P" pattern vcctorboard. lt's
not necessary to solder them
in place; the wra pped wires

requ ired freque ncies.
My timcbase circuitry is

shown in Fig. 8. The oscil­
lator circuit is fro m an art icle
by Ketley " . He described a
circu it which employs a 4
MHz crystal and also provides
all of the output frequencies
we need here. A significant
advantage of his circuit is that
he made a circuit board avail­
a ble fo r it.

How important is t lrncbase
accuracy? It doesn 't ta ke
much more than .3 ppm error
at 30 MHz to cause a 10Hz
received frequency error. To
obtai n such accuracy yo u
must adjust the oscillator to
zero beat with WWV using a
visual indication of zero beat,
such as a Lissajous figure on
an osc illoscope, or your re­
ceiver's S mete-. The oscil­
lator should be aged by at
least a week 's continuous
operation wi th several hot­
cold temperat ure cycles, then
carefull y te mperature co m­
pensated. See Kelley 's article
for a good description of
these procedures.

Power Supply
Thanks to three terminal

vo ltage regulators, power
su p ply design holds no
mystery. The only pro blem is
finding suitable components
at reasonable cost. I spent less
tha n $12 on the major power
supply components at a local
Radio Shack store. The re­
ce ived freq uency cou nter
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stability and accurac y.
chose a crystal oscillator fre­
quency of 5 MHz for easy
com parison to WWV. A
cascade of 6 7490 decade
cou nte rs yielded all of the
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as well as a SHIF T
REG ISTER CLOCK. To
make the counter's resolution
meaningful, these must be
derived from a crystal oscil­
lator of more tha n ordinary
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Fig. 8. limebase schematic.
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Fig. 7. Digit strobe circuitry for com mon cathode displays.
Modificat ion for common anode displays is discussed in text.
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Fig. 10. Dynamic RAM breadboard illustrates suggested construction technique.

Fig. 9. Power supply. Tl - Radio Shack #273-1511; SRI ­
Radio Shock #276-1 146; Cl - Radio Shack #272-1020; heal
sink - Radio Shack #276-1361.

capacitors. You should use at
least a 47 uF tantalum bypass
where the power leads attach
to the board and additional .1
uF disc ceramics for every 4
or 5 les_ This will suffice for
a low ac impedance power
distribution technique such as
that described earlier. less
ideal methods may require a
.02 uF capacitor at each lC's
power pins (except for the
7490s, the standard corner
pins) for reliable operation.

Next, hook up and
examine the display. with no
COUNT inputs, you should
be able to change the reading
from 9999998 to 0000000
by grounding DN/UP4. Put in
a signal of known frequency
from the timebase divider
chain and you should get a
display that is correct to the
last digit. Repeat this step
with different frequencies
and you can check out all of
the main counter and display

Checkout and Debugging

When you've got all the
DIP sockets wired up, it 's
time to plug in the ICs, turn
on the power and cross your
fingers. Check each DIP with
your fingertips. If one is pain­
fu lly hot, it's probably defec­
tive. If it 's more than ordin­
arily warm, it may have an
output shorted to 5 V,
grou nd, or another output.
Don 't ju mp to false con­
clusions here beca use cou nter
and shift register chips run
war mer than less complicated
ICs.

Afte r passing this "smoke
tes t," it 's advisable to check
the power and ground bus
noise levels. Greater than 200
mV pop switching spikes or
erratic operation that can't
otherwise be explained may
indicate a need for more
power supply decoupling

enclosure.

• ' ~ F

••

' '' 5090

se parate display and counter
boards are mounted at right
angles to each other on
adjoini ng chassis wa lls. T he
If-shaped chassis was bent up
from a piece of scrap alum­
inum and a cover fashioned
from a salvaged chassis
bottom plate complete with
ventilation slots. A can of
blue spray paint and a silver
on black escutcheon for the
front panel added character
to this most economical

"
". .., )1

will be sufficient to hold
the m in place. The leads of
discrete components ca n also
be pushed through the holes
and wrapped to or soldered
to other compo nent or socke t
leads. Bus strips for power
d istr ibut io n can be fashioned
from lengths of 3/8 inch
wide, 1 /1 6 inch thick
doub le -side d copperdad
board. These will just fit on
edge between push-in
terminals placed in alternate
rows of holes in the board's
grid at convenient up-off
poi nt s, The photograph
shows the technique applied
to a 8K x 8 bit dynamic RAM
board. Hopefully. it wi ll give
you an appreciat ion for some
of the deta ils I've glossed
over.

A word to neophyte wire
wrappers: Li mit yourself to 2
wraps per pin. Co nnect top
wraps only to top wraps and
bottom wraps only to bottom
wraps so that entire chains
don't have to be unwrapped
in order to move a single
wire. Keep your leads short
and laid out neatly, but leave
enough slack in them so that
you can tug on one end of a
wire and find the other end
by noticing what moves when
you tug. Avoiding mistakes is
far easier than finding them,
so be sure to pencil over each
wire on the schematic as you
put it in.

Packaging of the resulting
circuit boards can be as
simple or as elaborate as you
c hoose. T he woodgrai n
finished a luminum cases
which became availab le too
late for me to use see m ideal
for this purpose. In my unit,
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View of the station with a junior operator helping debug my m icroprocessor/ TV display
system. The .19 " MAN 4 display LEOs on the received frequency counter are too small to be
seen from this distance.

Fig. II. Front panel screening artwork.

,
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I
•

two arc read il y ava ilable fro m
t heir man ufa cturers' fra n­
chised di stri butor s. In any
case, I'm confi de nt of being
able to loca te a parts source,
so drop me a line if you have
any problems.

I'd like to hear yo ur com­
mcnts on this art icle. If suffi­
cie nt interest exists, a print ed
circ uit board ca n be ma de
ava ilable. •

Ref erences

I A . A. Kellev K4EEU, " U n i­
versal Frequencv Siandard," Ham
Radio , Februa rv 19 74, p . 4 0 .

2 D. L. Holmes, "Wrappi ng and
Unwrapp ing Tools Are Easily
Made from Tubi og," Electronic
Design Nov. 8 , 1975 , c. 104.

visible sy mpto ms. A digit
d ri ver st uc k "off" will bl ank
its dig it. One stuck "on" will
cause its segments to glow
with per haps unequal bright­
ness. Wiring errors between
the seg me nt driver and the
segme nts or between the shift
registers and the 7 segme nt
d e cod e r/dri ver will cause
some nu mbcrs to be d is­
played incorrec t ly .

Conclusion

One must own and use a
digital frequency readout in
order to fully ap preciate its
value, so I won ' t expound on

",43YGJ
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circuit ry. Exercise each of the
COUNT and ON/UP inputs
and ver ify t heir proper opera­
tion. This will complet e t he
chec kout phase .

You ca n ex pect a problem
or two d ur ing checko ut. If
one arises, try to isolate it to
a fu nctional circui t area.
Check your wiring ther e and
repl ace o r swap any suspect
ICs.

The control logic ca n be
pro ved out by veri fy ing its
ti ming d iagram given in Fig. 5.
If you don ' t have a scope,
subst itute a de bounced
switc h for the timebase out ­
put signa l and measure the
appropriate logic leve ls with a
VOM or logic probe after
eac h a lternat ion of t he
switch. Measure STO RE to
the left of its coupling capaci­
tor (C1 in Fig . 4) so as not to
be misled by its narro w
width.

Most prob lems in t he
counter cha in can be lo cated
by signal tracing. With a high
e nough input signal fre­
que ncy , simply loo k for logic
level t ra n s it ions at the
cou nter's Q outputs and at
the interconnectio ns between
counter stages.

Many disp lay defect s can
be diagnosed fro m their
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"'



Alexander MacLean WA2SUT/NNNrlZVB
18 Indian Spring Trail
Denville NJ 07834

Use ICs?

How Do You

Fig. 1.

sect ion are tied together.
Usually o ne of the extra
sections of the IC is used as a
buffer for the oscillator as
shown. Here too the extra
input is tied to the other.

Fig. 22 shows a similar
circuit. In this one the extra
input is left floating. Notice
t hat the crystal and the
feedback capacitor have
changed position in the
circuit. A trimmer capacitor

00

this oscillator circuit,
input pins of each

.. ..
1• •• I • •• •
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In
both

simplest is shown in Fig. 11
•

Th is type of oscillator uses
two gate sect ions.

- - part II

As all of the sections are
identica l, it makes no
difference which two are
used; however, physical
layout may suggest using two
on the same side of the IC
package.

volts regulated. Pin 7 is the
ground connection. This stays
the same for all circu its using
the 7400 gate.

Each of t he sections has an
output pin. The output is
between that and ground.
The input , naturally, is
between the input pins and
ground. Here we have a slight
problem, and embarrassment
of riches, so to speak .

There are two input pins
to each section. This is not
just an oversight by the
manufacturer. They are
supposed to be there, but it
can be a problem in some
circuits.

The oscillator circuits
seem to be quite tolerant in
many respects. One of the

T he 7400 gate is the
workhorse oscillator fC.

There appear to be more
circui ts using this one Ie t han
any o ther. It would seem the
logical one to begin with.

Its full name is quadruple
two input NAND gate. As
many of the ads will just list
it as 7400 gate, let's leave it
at that. You may also sec it as
SN7400N or something
similar. The basic thing to
look for is the number 7400.

This identifies it as the
7400 series of logic. This is
the transistor transistor logic
(TTL or rzu family you
want to start working with.
There arc other devices in the
7400 family; it just happens
that the first one, the 7400, is
the particular one we want.

The name tells a few
things about it. First it is a
gate . A computer will ma ke
much of that, but for our usc
it's just an identifyi ng name.
There are four of the m in the
package. These are identical
units. This is helpful. Helps
account for all those pi ns.

It is a NAN D gate. This is
a specific d igi tal logic
funct ion for a computer. At
the mome nt it does noth ing
for us, so ignore it.

Its usc as an oscillato r was
chosen to familiarize the
experimenter wi th the 7400.
In a freque ncy counter the
devi ce would also be used to
perform various switchi ng or
signal routi ng functions. The
device is also adapted for
rruxmg, product detecting,
and sma ll signal
amplification.

The oscillator circuits are
more complex tha n many of
these other uses, and easier to
isolate and exp lain. Once the
makeup of the device is
learned, other uses and cir­
cuits with them should be no
problem for you.

The first two questions
are: Where does the voltage
go and what are the other pin
connections? Table 1 shows
the various pin connections.

Voltage is simple. Pin 14 is
the vee pin and gets the five
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1. Gate One Input A
2. Gate One Input B
3. Gate O ne Output
4. Gate Two Inpu t A
5 . Gate Two Input B
6. Ga te Two Output
7 . Ground
8. Gate Three Output
9 . Gate Three Input A
10. Gate Three Input B
11. Gate Four Output
12. Gate Four Input A
13. Ga te Four Input B
14. Vee +5 Volts (Regulated l

into the theory of what the
circui t is do ing. Normally
when you buil d an osci llator,
you are trying for a sine wave
out p u t as f re e f rom
harmo nics as possible .

The IC oscillator is not
actually an oscillator at all.
The nearest thing to it in
tubes wou ld be t he
multivi bra tor circuit. It is not
a c t uall y osc illa t ing, bu t
swi tc h i ng a t a r ate
determined by t he crystal.
The digital lu were built for
switching purposes, and this
is an adaptation of their
abi lity to switch at high
speed.

The out put is a fo rm of
square wave. It may not even
be a pure square wave at that.
What this means is that it is
very rich in harmonic
content. Also, the harmonic
content is at about the same
leve l as the funda mental.

The 7400 is supposed to
be guarantee d to 20 MH l and
the harmonics go eve n higher.
T he lower t he in itial
frequency, for example, 100
kHz, the worse the TV!.
T here are so many
subharmonics.

Using a higher freque ncy
crysta l helps sl ight ly, but

has been added to alter the
crystal frequency. Notice also
that the va lues of the two
resistors are differen t.

There are a nu mber of
ci rc uits which are quite
similar to these two. Fro m
inspection it would appear
that the circuit will operate
over quite a wide frequency
ran ge. A trimmer capacitor
may be added to change the
crystal freque ncy, and the
value o f R1 and R2 is no t too
critica l; values between 220
Ohms and 2.2k Ohms were
common.

The original plan was to
compa re the performance of
the various circ uits and gather
more defi niti ve data abo ut
the operation and tolerances
of the circuits.

Unfortunately, I quickly
learned something, which
none of the articles mention,
that has a direct beari ng in
ex per ime n t ing wi t h IC
oscillators.

WARNING: Testing IC
oscillators can be ex tremely
hazardous to your health! In
all of the bench testing of
experimental oscillator or
other circuits I have done, I
have never fou nd any that
caused as much or as severe
TVI as IC oscil lators.

Just the one litt le circuit
powered by a transistor radio
battery was enough to
obliterate Walter Cronkite. It
completely took out almost
all stations, bot h sound and
picture.

This meant that t here was
to be very li ttle actual test ing,
and tha t confined to the
more obscure hours.
However, some data was
obtained.

To understand why there
was so much TVI, it is
necessary to go a litt le bit

Table 1. 7400
connections (counted
top of device).

pin
from

there was still awful trouble
wi th a 3 MHz crystal. As far
as a TV set goes , the
inte rference is the wor st on
the lowe r chan nels and seems
to drop off slight ly wit h the
higher channels.

Another fun thing about
ICs is that they love to
oscillate all by their lonclies.
Take out the crys tal and the
circuit st ill osci llates and still
genera tes TVI.

It was not possible to
determine the frequency at
which this was going on, as
t he oscilloscope wouldn 't
show it. This too is somethi ng
of a problem. The 100kHz
osci lla tor used did not show
the co rrec t pattern o n the
scope. It appeared that there
were so many subharrnonics
present that the trace could
not be stopped to show just
the fundamental.

Th is IC horror story has a
slight ly happy end ing. In
act ua l use there may not be
too much t ro ub le wi th them.
The basic factor in the TV I
problem occurs in testing.
Any meter or scope lead
looks like an antenna and the
thing takes off.

They also have a tendency
t o war d so me fo r m of
sp urious oscillation along
with the desi red o ne. Be
generous wi th the bvpassi ng.
The test circuit bypassed
both the input and the
output of the regulator and,
at the same time, the fC Vee
pt n.

The IC see ms to f ind the
signal it wants in all that
mess. The later divider
circuits seem to function at
the correct frequency. It just
looks like testing is going to
be troub le. The test leads
th e m selves are going to

broadcast the crud .
The problem with the

osci llosco pe might be solved
by using a triggered scope.
Then the waveform might
ho ld still for viewing.

When the test circuit was
set up inside a shield, the TVI
problem disappeared. All well
and good, but it may still be a
prob lem when any cable is
connected to the output , for
exa mple, of a frequency
standard. You may still be
broadcasti ng harmonics to
more than just your receiver.

This should also be kept in
mind for inside the
equipment. While the IC
seems to respond to the
desired frequency, there may
be many spurious signals
generated that will be floating
around inside of the IC
equipment.

The square wave is
inherently a harmonically
rich signal. While the specific
IC it co nnects to may not be
affected, a stage designed as
an rf amplifier or other linear
signal hand ling stage may
respond to this as easily as to
the desired signal coming in
from the antenna.

Be p repared for TVI
probl ems if yo u are goi ng to
do much testi ng of circu its
before you use th em . ICs are
such that there should not be
too much need to test or
experiment. If the circuit is in
use in a simi lar piece of
equipment, it shou ld be what
you need fo r your equipment
and will probably wor k as
well.

The two circuits shown so
far are quite similar in
configuration. A somewhat
more complex type of circuit
is shown in Fig. 33

•
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Fig. 5.

Fig. 4.

By now you should have
litt le trouble redrawing the
circuit in Fig. 6'" to the
sectionalized symbols and
seeing how it resembles other
circuits.

Which schematic
representation IS used
depe nds on how the IC fits
into t he whole equipment. If
it is scctionallzed so that one
gate may be applied to
another circuit, it is more
common that it be drawn
t hat way and t he sect io ns
labe led U1 A, U1 B, etc.

If t he IC is complete ly
used by t he particular section
of t he equipme nt , it may take
less schematic space to draw
it as a rectangle and just put
the pin numbers around the
edge. Th ere is no hard and
fast rule.

The nice thing to
remember is, for the most
part, that you can take any of
these circuits and simply drop
them into the place you want
t hem in your own equipment,
wit h a high degree of cer­
tai nty t ha t they will work.

T his leads to the next
logical ques tion: Wh at if it
doesn' t work? Another nice
t hing abo ut ICs is t ha t t he
low voltage level and t he
general sim plicity of t he
circuit make troubleshooti ng
easter.

If you duplicate a known
circuit you should have no
trouble, but if you are
making parts substitutions
you may have to cut and try
a bit.

If it doesn 't work at all,
the first thing to check is the
supply voltage and then the
wiring. Be sure you read the
IC pins correct ly and got t he
components to the right
t erminal.

If that isn 't it, try vary ing
the fee dback capacitor value
above and below what you
ar e us ing. The ne xt step
wo uld be to change t he
resistor pair to a higher or
lower value. Be sure it is
enough of a change to make a
difference.

T e s t i n g the circuit

capaci tor of a value of .01 to
.1 ur. The output of the
oscillator is usually either
direct ly coupled to the buffer
stage or is capacitlvclv
coupled.

They normally operate
over a wide frequency range
and most circuits show a
trim mer capacitor in series
with the crystal for minor
adjust ments.

There are, of course,
variations in t he circuits.
However, by t he t ime these
nor ma l featu res arc noted and
lo ok ed fo r , what littl e
remaini ng t hat is abnormal
will be easily spotted and
understood.

By t hi nking of these
circuits as sections of this lC,
it will not be long before you
can recognize and place any
sort of Ie oscillator circuit of
its type.

One thing to remember is
that the circuits use two gate
sections. The 7400 is a
NAN D gate. There are other
gates that will also work and
ot her families of ICs which
will also work. The circuits
will be much the same in
configura t ion and t he parts
values will be simi lar.

The re are circuits sho wn
tha t are able to operate with
one gate section instead of
two. These should not be a
proble m to understand, as
they are as simple as the
others.

There was one example,
Fig. 55, of a circuit that
returned several of the
unused gate inputs to the Vee
source pin. One gate input
was used as a switch to turn
the oscillator on and off by
connecting or disconnecting
to t he Vee source. This docs
not appear to be common,
but it obviously can be do ne
a n d mig ht fit some
requ ireme nt you have.

You wi ll a lso see circuits
drawn with the rec ta ngular
shape of the un it instead of
t he section symbols. All this
requires is a look at the pin
chart to figure out what goes
where.

The tolerance of this
capacitor, while not critical,
is not as brood as wi th some
other circui ts. The oscillator
output is directly coupled to
the following buffer stage.

While in detail these
circuits do have differences in
their configuration, an overall
view shows that t hey are
more sim il ar than different.
They have a number of
feat ures that are almost t he
same for all.

Th i s a llo ws us t o
generalize a bit about IC
osc ill ator circui ts, whi ch will
help to simplify t hem and
ma k e t hem mor e easily
understood by inspect ion of
the schematic.

The most co mmon IC
oscillator circuits use two
gates for the oscillator
section. The remaining gates
arc often used for buffers.

With the 7400 oscillator, it
is common to leave the
unnecessary gate input of
each section floa ting. The
two ga te input s may also be
t ied to ge ther.

Each gate section of the
oscillat or has a resisto r of
eq ual value. This may be
bet ween each gate input and
its o utp ut pins, between
input and ground, or between
o ut put and grou nd.

There is usually some sort
of feedback or coupling
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resis tors bei ng between input
and o ut put of the two
sect ions used, the resistances
are between gate input and
ground.

The oscillator output IS

capacitor coup led to the two
section buffer stage. The
buffer input gate has a
resisto r to ground and the
b uffer o ut p u t s tage is
re si st ive ly lo a ded a nd
capacitor co upled .

Thi s is anot her wide range
cir c u it with a trimmer
c a p aci tor to change t he
crysta l frequency . The o nly
part which seemed to be
c ri tica l was the 47 pF
osci llator co upling ca pacitor.
O th e r va lues arou nd it
worked, but not somet hi ng
like t he .001 or .01 values
used in some of t he other
parts of IC circuits.

Fig. 44 shows a circuit
similar to Fig. 3. Here the
gate outputs are connec ted to
the Vee pin through equal
resisto rs. Another differe nce
is t he d irect connection
bet ween the input of t he first
gate and t he output of t he
second. The feedback (?)
capacitor in thi s circuit goes
to t he Vee pi n. Noti ce t he
change in the usual value for
t h is capaci to r and t he
addit ion of t he 150 Oh m
resistor between the input
and output o f t he second
sec tion.
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Fig. 7. (Fig. 6 redrown.]

,,

When the unit is finished,
it 's a fi ne time to find out
that the oscillator won 't key
p roperl y or doesn't wor k at
all. •
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though.
Mo st of the IC oscillators

are designed for clock,
cou nter or other contin­
uously r unn in g circuits.
Yo u may have to exper iment
to find a circu it tha t works
well when key ed fast, such as
o ne us e d fo r a CW
transmitter. Here the monitor
receiver is firs t choice. If it
sou nds OK loca lly, it wil l
probably work in the finished
circuit.

With the circu its tried, it
was hard to find o ne that
wouldn 't work over a wide
ran ge o f p art s va lues.
In d iv id u a l requir ements
would suggest some testing to
see that a ll condi t ions are met
by t h e osci llator before
installation.

breadboarding, it is not that
hard to try one of the other
circuit configurations. That
might just solve the proble m.

One of the more easily
not iceabl e problems is a slow
starting oscillator. If changing
the crystal doesn 't make a
d iffere nce, it is most likely a
question of wrong parts
values. In this case, the
resistances should be varied,
although it might be the
feedback capacitor.

As TVI is a pro blem,
te st ing will have to be brief.
lC oscillators are not shy
about telling you if they
work. A trigge red scope
would be the first choice, but
any scope will show if
oscillation is taking place, if
the freque ncy is not too
much higher than the scope
will show.

You should be able to hear
it o n a moni tor receiver, and
it probably will show on yo ur
TV set. The TV set won't tell
you if it is the correct crys tal
frequency or self-oscillation,
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Fig. 6.

outboard is o ne way to get
the bugs out. You might have
a defecti ve Ie sect io n which
is easy to test by subst it ution
before you solder the fC in.
Sockets can be very handy.

It might be the crystal .
Normally fC use will not
damage a crystal, but some
crystals are more act ive than
others. Try another crystal in
t he circuit. The 7400 is
designed for 20 MHz or lower
so do n' t expect a high
frequency overtone crystal to
work well.

While you arc
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TRIO·KENWOOD COM MUNICATIONS INC.

KENWOOD'S TS-700A finally fulfills the
promise of 2-meters ••• more channels, more
versatility, tunable VFO, SSB-CW and, best of
all, the type of quality that has placed the
Kenwood name out front.

The TS-700A is availa ble at select Kenwood
dealers th rough out the U .S. For the nam e of
your nearest dealer. please write .

TRANSM IT/REC£M FREQUENCY RANG!'
144 148 MHl

MOO( SSB. FM. CW AM
Rf OUTPUT CWofM . mo<~ ttl.-. lOW OU lllU'

AM- mor~ _ 3W QUt"", sse~
lhan 2C1N DC onput

ANHNNA IMPEDANCE sou (unblolanc fld)
CARRIER SUPPRESSION lie,,,,, It>.on 40 ea
SID£-BA.ND SUPPRESSION 8001'",""," eo de
SPURIOUS RADIATION t"u than - 60 db

MAX FREQUENCY D[VIATION (f M) "'"5 ~ H I

REPEATER FREQUENCY SHi n WIDTH:
600 kHI

TONE BURST TI ME: 0 ,510 """,,,
MODULATION: B~k!ncl!d modul.hon f", sse

V~"a ble ' eaclance "e<luency sh,1l fo' FM,
lo.. po......, modulahon lor AM

MICROPHONE: Dynam.e m.e'top!>one, 50011
AUDIO FREQUENCY RESPONSE 400 2600 tk

"'lh,n -9 db
RECEIVING SYSTEM sse,ON. AM s.>, le·

.upefllelerod-,me. FM Double

."petl>elerodyne
INTERMEDIATE FREQUENCY $$8 . CW AM

107 MHz. FPo'! h I IF' 107 MHz. 2nd IF
4S5 ~HI

RECEIVING SENSITIVITY $$8. ON SIN . 10
d 8 ....~aI 0 25,.V 2Od8noow
QU.ef"'ll = leu !han O"'V APoI SIN =
10 dB Of bell", al ~V

IMAGE RATIO~ "'"'" 60 ea
If REJECTION . Betl ... lI\,o:-l 60dB
PASS BANDWlDTH $$8 CWoAM Mot. It\ao'I
2 4 ~Joil at -6 dB fM ~ lhan 12 k Hl al

-6 dB
RECEIVER SHECTIVITY $$8. CWoAPoI Leu

than 4 8 ~Hl al -60 d B. fM l eu than
24 k Hl al -60 dB

SQUELCH SENSITIVITY. 025~V

AUDIO OU TPUT Mote than 2W II 8lJ Io.ld
(IO'1> d"lonOOll)

RECEIVER LOAD IMPlQANCE 811
FREQUENCY STABILITY: W,lh ,n • 2 ..HI d""ng

nne hour .tlet one mmule 01 .... rm·up.
and .. ,th,n 150 HI duron, .ny 30 m,nule
perIOd Ihe ,• • ller

POWER CONSUMPTION: Tr.nsm ,1 mode: 95 W
(AC 1201220V), 4,0, (DC 13 8V), ma<
Rece.ve mooe (n" ",n'l) 4 5W (AC 1201
220V), 0, 8A (DC 13. V)

POWER REQtJIREMENTS Ae 1201220V,
50/60 HI , DC 12·16V (l3 .8V as ,e te,ence )

DIMENSIONS 278 (W) . 124 (H) . 320 (D) mm
WEIGHT II kg
SUGGESTED PRICE: $700.00

Cfl TS-700A
(SJpecifications

•••

you r favor ite ch annel

• Outstandmg freq uency stabili ty prov ided
through the use of FET-VFO

• Zero ce nte r discnmmarcr meter

• Transm it / Rece ive caba tnhtv on 44 channels
w ith 11 crystals
• Complete wit h mic rophone and bu ilt-in
speaker

• The TS-7QQA has been thoroughly fie ld ­
tested Thousands of uni ts are in operat ion
throughou t Japan and Europe

When you
get tired
of compromises

• Operates all modes: 5SB (upper & lowerL
FM , AM . and CW

• Completely solid s ta te cIrCUItry pro vid es
stable. long lasting , t rou ble-tree operation

• AC and DC capabihty . Can operate f rom
your car , boat . or as a base stat ion throug h
'IS built -m power supply
• 4 MHz band coverage (1 4 4 10 148 MHz)
Instead of th e usua l 2

• Automatically switches t ransmit frequency
60 0 KHz fo r repeater operat ion . J ust d ial in
your receive f requency and the radio does
the rest . . . Sim p lex repeater reverse

• Or do the sam e thing by plugg ing a sing le
c rysta l into one of the 11 c rystal positions for



KENWOOD HAS ATTAINED A HIGHER LEVEL OF ACHIEVEMENT
IN ITS TS·820 THAN EVER REACHED BEFORE. THE DISCRIMINATING
AMATEUR WHO WANTS THE VERY BEST NEED LOOK NO FURTHER
NOR WAIT ANY LONGER. THE TS·820 PACESETTER" WILL PROVIDE
SUPERIOR PERFORMANCE, VERSATILITY AND FEATURES FOUND IN
NO OTHER TRANSCEIVER.

THE NEW "PACESETTER" IS THE ULTIMATE PROOF OF
KENWOOD'S DEDICATION TO OFFERING ONLYTHEVERY FINEST.

YFO·820

~-L . rE)

-:1['r.~.- -

FREOU£ NcY RA"-GE , 8 · 29.1 ""HI
(' 60· ' 0 '"""'ftl

MOOES usa. lSQ. cw FSK
INPUT PONER 2OfH; PEP on sse

'60 WDCon CW
'00 W DC on FSK

AN TENNA ' ''''P£DA.''ICE !IO. 7~ ohms. .._t1C<Od
CARRIER SUPPRESSION Bell man <I ee
SIDEBAND SUPPRESSION Ben lhan !IO dB
SPURIOUS RAOIIlT ION 0 ' .... ' ..' ma n .&0 dB

(H.,mOl'l'cs more Ihan -~O dBI
RECEIVER SENSITlV l fV : B..tte , IMn O.25uV
RECE'VER SELECTIVITY

sse 2 ~ kHI HI dBI
~ ~ kHl l-«J dBl

CWo 0 .5 k H l ( -6 dBI
, 8 k H I ( -60 dBI

· ' ."In OOhO.... CW hI .... II'I$1alledl
,"" "'C E R"' TIO '6(1. '5 -....s Bt111'.' &0 dB

' 0 ,""I...-s _ _ , !IO dB
IF REJECT!'OI'>I Be1,... ,!\an 80 dB
PONER REQUIREMENTS 1201120 VAC.

!I0 160 HI . 13 8 VDC (*" " 00""""'
0$-1 '" DC-DC C""-'"'

POWER CONSUMP1!'01'>1 Transmit 2llO Wall.
Aece,oe 16 Wall . ('-,.... oIll

DlME"'SlONS 11-1IS'" W • 6" H
• 0-3116" D

WEIGHT 35 2 Ina 116 kgl

~ add il ional

\2J eatures
FINAL AMPLIFIER : The T5-820
is completel y sol id state except
for the driver (12BY7A) and the
fi na l tubes . Rather than su bst itu te
TV sweep tubes as final amplifier
tubes in a state-of- the-art
amateur transceiver , Kenwood
has emp loyed two husky 5-2001A
(equivalent to 61 46B) tubes .
These rugged ti me-proven tubes
are known fo r t he ir long l if e and
superb l ineari ty . Tubes run cool
w it h the aid of a no iseless fan
(standard) m ounted on the rear
panel. The above lube and power
combination minimizes the
possibilit ies o f TVI and helps to
mainta in the Kenwood reputation
for excellent aud io quality .
Most modern 5 5B transceivers
employ some type of ALe c ircuit
in the f inal stage . The T5-820
uses A.F . negative feedback from
the PA p late ci rcui t to t he driver
cat hode perm itti ng a h igh degree
of linearity at the high power
level o f the PA tubes. Th is
accomp lishes third order
in term odulation product s 35 db
or greater below the output signal
. . . you get one 0 1 the c leanest
si gnals on the a ir today .

The VFQ-820 is a soli(! stale remOle VFO
des ,gned exc lusively lor use wilh 1!'Ie
Ken....ood Ts-820 Pacesellef. The VFQ-820
ha$ ' IS own RIT circui t and con lrol S.... ' lch .
It is lully CompaT'ble ....'11'1 the ophONI
dig 'Tal display in The Ts-820. Tile pel1ect
exira to any Pacesetter stal'OI'I.

CW-820
500Hz em Cry slal FIll8r

TY·502
Tl'Is TV-502 t ranavereer puIs you on 2·melers
tl'le easy way. Simply plug il in 10 tbe
TS-820 (or TS-520) ancl you 're on ll'le air,
Ope.ales in 1!'Ie 1.....0.1. 5.7 MHz frequency
range .... it l'l a US.Q-146.0 MHz optiOl'l.

Cj} T S - S 2 0
(gJpecifications

indica tes the transmit and receive fre­
quencies by counting the carrier, VFO,
and hetrodyne signals. Unlike dials
using a VFO signal only , It indicates the
accurate frequen cy in any operating
mode. The readout accuracy is deter­
mined by the standard 1 MHz oscillator
which is calibra ted to WWV. The
counte r actua lly figures the frequency
dow n to 10 Hz and the d igital d isplay
reads out to 100 Hz. Frequenc ies are
d isplayed in Kenwood blue digits for
long operation without fat igue.
When the Dig ital Display is installed ,
the D.H . (d isplay hold) switch Is used
as a memory device . By pressing the
swltch , the selected frequency will
remain displayed.

116 EAST ALONORAIGAROENA, CA 90248

What makes the T5-82O the Pacesetter:
Ful l 16Q-l0 band coverage, CRM-killing
IF shift, true R.F . speech processor,
husky AC power supply, state-of-the­
art PLL VFO system, rugged final
amplifier, RF negative feedback circu it
... all th is and more built In to make
the T5-82O the Pacesetter that it ts.

We haven't forgotten the other standard
Kenwood features either . . . efficient
noise blanker, 25 kHz calibrator, bu ilt­
in speaker, CW Sidetone and semi­
break- in c ircuits .

Let's take a closer look at some of these
important features . This month the
Digital Readout:
The Digital Display Readout directly

~_----:-=-------,
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- - have a real ball with just 5 Watts!

st Dunn KSJRN
3607 Binkley
Da llas T X 75205

44

N ostalgia can do funny
things to a ham . Re­

centl y, I recalled the one tube
transmitter that first got me
o n the air as a No vice back in
1957. And before I knew it, I
was doodling a schematic and
look ing through my junk box
for parts to build a si milar rig.

My first 6AQ5 oscillator
was qui te a peanut whist le. It
put ou t enough rf to burn out
t he flas hligh t bu lbs I link­
coupled to the ta nk coil for
tun e-up . And th at was
enough power to work all
states and so me DX on 40.

The transmitter described
in this art icle has several
applications: (1) it s circ uit ry
is simple, so many beginners
and " appliance operators"
sho uld be able to bu ild it and
get it on the air in a maucr of
hours ; (2) its 4 to 5 Watt



Trimmer capacitor C1 is
adjusted for best keying char­
acte ris t ics while listening to a
harmonic of the tra nsmitted
signal.

The ta nk coil - 15 turns
of :::22 enameled copper wi re
- and the 365 pF variable
(C2) resonate bot h on 80 and
40 meters. Care must be
ta ken not to double an 80
meter crysta l to a frequen cy
o ut side the 40 meter band.
Eight y wi ll appear with t he
va r ia b le 's plates meshed
abou t 80 per cent, and
resona nce on 40 will be with
the plates about 40 per cent
meshed .

tank coil is one and a quarter
inches in diameter. I used a
fil m co ntainer from a ro ll of
35mm Koda k film. A card­
board tube also would work,
and so would a piece of
broomhandle. A good home
brewer makes do with what
he 's got. Don 't be afraid to
substi tut e part s of nearby
values for the ones in th is
circuit.

Ear ly morning is my
favorite time for QRP work.
At 5 or 6 am, many Ire­
que ncies on 80 and 40 are

Q,lTpur TO
50 -nA
...- e....A

mum brilliance. The full wave
vol ta ge doubl er ci rcuit
delivers about 200 vo lts
under load, a nd the 6AQ5
plate draws 20 to 25 mi lliam­
peres (four to five Watts
input) .

Tu ne -up also can be
accompli shed with a field
st rength meter , if you have
one, or with the forward scale
of an swr bridge. If you reall y
want to get fancy, yo u can
add a 0-50 or 0·100 mlllla m­
pere meter between RFC2
and the B plus.

The plastic form for the

e TURN ~ "Cl.~2 "'OuN D
U OuND R(S ISTO,,"

about the bare minimum : no
VFO, no meter and no band­
switc h. Crystal co ntrol
requires a bit more patience
tha n VFO operation, but
plenty of contacts can be
made with just a cou ple of
"rocks ." With Novices now
able to use VFOs, crystals can
be picked up dirt cheap at
hamfests and surplus sto res.

Tune-up is simple. Con­
nect the rig to a d um my load
o r to a 50 to 75 Oh m
ante nna. Temporaril y slip a
two tu rn li nk soldered to a 2
volt fl ashlight bulb over the
ta nk coil , and tun e for maxi-

Fig. 1.
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input is ideal for QRP work;
and (3) it's cheap - a good
parts scrounger can build it
for a few bucks at most. Even
if everything has to be pur­
chased new, the cost can be
kept below $20.

I built mine stra ight out of
the junk box and had it on
the air in five hours, includi ng
the time spent in dri ll ing a nd
fil ing holes in the 4Y2 x 6Y2 x
2 inch alumi num chassis.
Parts layout is no t cr itical,
but a beginner bui lding his
fi rst rig might want to use a
slight ly larger chassi s.

The power transformer
used in this rig is rated at 15
mill iamperes cont inuous ser­
vice. However, I've ex­
perienced no diffi cult ies
while drawing 20·25 millia m­
peres on CWo Naturall y, the
key shouldn't be held dow n
for more than a few seconds
at a t ime whil e tuning up . A
transformer with a slight ly
higher voltage and current
rat ing coul d be substituted,
wi th a corresponding in crease
in input power.

My th ird "CQ DE K5J RN
QR P" brought a 579 X repo rt
from a 500 mile daylight hop
on 40 meters. Since then, this
rig has given me hours of
o perat ing pl easure and many
fine QSOs. A good ante nna is
desirable, but my dipoles are
only 8 feet high.

While simpler transmitters
can be built, thi s one is just

45



Fig. 2.
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clear of signals and the ski p is
good for low power DXing. A
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sho rt CQ and " QRP" usua lly
resu lts in a con tact and a

query: " How much power
you runn ing, OM ?" .

Part s List

Xtal - 80 meter or 40 meier
fundamental crystal lJan Crystals,
2400 Crystal Drive, F t . Mvers F L
33901 )
Rl - 100,000 Ohm. % WaH
R2 - 2,200 O hm. 1 Watt
R3 - 100,000 O hm, 1 Watt
C 1 - 3 t o 30 p F trimmer (or
similar value)
C2 - 365 p F bro ad cast band
variable capac itor
C3 - 220 pF d isc ceramic o r mica
C 4,5 ,6 - .01 uF , 600 volt d isc
ceram ics
C7 ,8 - 40 uF, 450 worki ng volt

etectrotvnc capacitors
C9 - .002 u F d isc ceramic. 600
VO lts.
RFC 1,2 2.5 millihenry rf
chokes
Pa ras it ic supprenOf - 5 turns
=22 w ire wound around 100
Ohm, Y.. Wan resistor
L1 - 15 turns ::22 enameled
wire o n 1% inch plest ic form
L2 - 3 t ur ns insatated ho o kup
wire wound around cold end of

L'
T l - 11 0 V ac primary, 125 V ae
1 5 mA , and 6 .3 V ac secondar ies
(see text)
01,02 - 800 PI V s ilicon dio d es
Vl - 6 A05, 6A05 A or equiva­
lent

C ONl ESlS Oscar Orbits
from~ II

Zone Map, DXCC country list, WAE
country list and WAC boundarin are
standards for the COntest. asa points
are as follows: 3 points for OSO with
station on different continent ; same
continenl but different country
counts I point, except between NA
sliltiom, which counts 2 points; con­
tacts bet.....een statiom In same
country count 0 points per OSO.
Final score is the result of the total
aso points multiplied by the sum of
lone and country multipliers.

AWARDS:
Various cert ificates, plaques, and

t ro phies will be awarded. and all
scores will be published in CO Maga·
zine.

EN TRIES:
Lo gs must show all times in GMT,

and use sepa rate sheets fo r each band.
Indicate lone and country multiplier
only the first time worked on eacn
Dand. LOGS WI LL BE CHECKEDI
ElIl:h log must be accompanied by a
summary sheet; official logs and sum­
mary sheet are lIVailable from CO for a
large SASE . All entries and requests
for logs should be addressed to: ca
WW COntes! Comminee. 14 Vander·
YeOter AYeOue, Port Washington NY
11050.

events station WW9WWW during the
period from 0000 GMT, 12 Septem­
ber, 1976, through 2400 GMT, 18
$epterrber, 1976, in observance of
Wonderful Wisconsin Week. Operation
will be all binds 80-10, eN and SSB,
on or close to the following Ire­
q uenc ies : 3550. 7050, 14,050,
21.050, 28,050. 3810, 3910, 7175.
72BO, 14,215, 14,285, 21,m,
28,550, OSL via WA9UEK, P.O. Box
One, Plymouth WI 53073 USA. SASE
or SAE and 2 IRCs ;s an absotute
must for those wishing OSlo

WO RKED ALL MANITOBA
AWARD

The Wo rked All Manitoba Awa rd
will be issued for conf irmed contacts
with amateur radio stations in speci fic
numbers o f Manito ba municipali ties,
local government dist ricts, provincial
parks, forest reserves, and nat ional
parks in the following classes: Cta" E
• 50. D .. 75, C = 100, B " 125. A
special honer plaque will be issued for
Class A, all 134 . All contacts must be
made after January 1, 1976. aeccrc
book, application forms, maps, rules.
and conditiom are available for a
$1 .00 fee from : Doug Bowles VE4aZ,
1104 First Street, Brandon. Manitoba.
CANADA R7A 2Y4

DOCIr 6 DrM" In 'o''''oloon OKif 10rb 'ullnlor"'ot loR
O,bil Dot. Ti",. Lon.luclf Orb,t Ol IO ,- L.....tlMl.

lOti) lGMTI olEq 10ed (GMTl of ( q.
e ,o.... • .... Clo.... w

181 12 , 013026 19,8 A 8586 , OOSl ;2f1 6"
18124 2

0030 " "8 8 8599 2 0151 42 11.1
18131 3 0125:18 18,6 A .." 3 0051.02 62.6
18149 • 0025 14 636 8 .." • 0145 19 76 1
18162 s 0120 10 11.3 A 8636 e .,.,... 61 ,0
18114 6 0020;06 62.3 ax ..<9 6 0138 51 ,,,
18181 , 0115 01 16.1 A .." , 003811 59'
18199 8 001451 61.1 8 .." 8 0132:34 12.9
lB212 9 010953 14,8 A eeee 9 0031 ,54 51.8
18224 rc ()()()g:49 598 8 8699 io 0126 :11 71 .3
18237 " 0104 45 136 A 8111 " 0025:31 56 .2
1824g " 0004.41 58.6 8 8124 " 0119 ,48 691
18262 13 0059;36 12.3 AX 87" 13 001909 " .6
18275 ,. 0154.32 ee.r 8 8149 ,. 0113:26 682
18287 1S 0054 ,28 11.1 A 8761 1S 0012:46 53.0
'6300 16 0149:24 84,8 8 8174 16 0101,03 66,6
18312 " 0049:20 69.8 A 8786 " 0006:23 51,4
18325 18 0144 15 83.6 8 8799 18 0100:40 65.0
18331 " 0044 ,11 685 A 8811 " 0000:00 49,8
18350 20 0139:07 82.3 8 X 8824 20 00 54: 17 63,4
18362 " 0039 03 61.3 A "" " 0148:34 16,9
18375 " 0133; 59 81.0 8 ,,<9 " 0041.55 61 ,8
18387 23 0033:55 66.0 A 8862 23 0142:12 75.3
18400 " 0128 50 19,8 8 8874 " 004 L32 S02
18412 as 0028;46 64.8 A 88S7 as 0135 49 73.1
18425 ae 0123 42 18,5 8 8899 as 0035 :09 586
18437 " 0023;38 63,5 AX 8912 " 0129 :26 72.2
tease " 01 18:54 71.3 8 "" " 0028;46 57.0
18462 " OOf8;3I) 62.3 A "" " 0123:03 70.6
18475 30 0113:26 76.0 8 ,,<9 30 0022;24 554
18481 31 0013:22 61.0 A "'2 31 0116:41 69.0

COUNTIES

--..~...~
''''' , ..U'" _ , 4_'.", It" ,. s"''''' .' '
"'" ,''''''',,,, • ,.~ ,,,,,,_ 050 ', ~,M ." / 4

ilia" ......•.. C.."I" " 06" ' _

-- "WRIA CT - / 4 7. 9 0 / .10
SOUTH SHORE '7<!¥ ArCI/ ASSO(;IATIO!I
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WORKED ALL MASS
COUNTI ES AWARD

SubmiS$ions must include a log
listing dates, stations worked, mode
and frequency , No aSL cards re-­
qui red. All asos valid including con­
t ect s th rough repeater stations.
Station worked must be operating
from county claimed. Log mus t be
signed by another amateu r certifying
tha t the applicant has made the co n­
tacts clai med. Awa rds will be issued
for a single band or mode if requested.
A self-addressed stamped envelope
must be enclosed for the ret urn of the
awa rd. Submit logs to WR1ACT,
South Shore Repeater Association.
Box 284, East Milton MA 02186.

• page 66. columR I, line 13
should read, "as 1.5, 5,9, etc."
• page 67, column 2. line 18
should read, " 19 and you will
rejoice when".

CORRECT IONS

"A Telit Lab Bonanza - using a
transistor radio," WA7SCB, 73,
September, 1976, pages 6 4ff.

SPECIAL EVENTS STATION
WWfNfflW

The Sheboygan County OX Asso­
ciat ion will once again operate special
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$29.95 each
Wired and tested , complete with
K-1 element

communicatlonl Ip.ciali/tl
P. O. BOX 153

BREA. CALI FORNIA 92621

17141 998-3021

K-1 FIELD REPLACEABLE,
PLUG-IN. FREQUENCY
DETERMINING ELEMENTS

$3.00 each



Sq! . Ralph J. Volpe USAF WB8VCS/S
3333 Weir Ave., Lot ~J 0
San Anlonio TX 78226

--has low windload, expense, hassle

.'~... ",.""'" ..-.

tor cle me nt are made fro m
telescoping 1 inch to -}4 inch
tubing. The wire for t he
driven element is number 14
aluminum. The insula tors are
wood dowels treated with
lacquer for waterproofing.
They are inserted into the Vi
inc h tubing ends and clamped
down.

Construct ion

The two pieces that make
up the quad struct ure are

" LOS'" ' " .'0' .''''' ",

The

antenna . The seco nd point to
mention would be the added
fragility of the fu ll sized quad
versus the hybrid quad .

Due to t he probabi lity of
ice and heavy ra instorms, the
quad is best built in t he dia­
mo nd configuratio n. The
entire structure , includi ng t he
boom, is assembled fro m
lightweight alum inu m. 114
inch t ub ing is used fo r t he
boo m and mast sections. The
qua d supports and the renee-

" uA D
D~'vE ~

E~E"E~ T

Fig. 7. a = 36', b = 73.85 '. L = 7004jf(MHz). Note: Must be
trimmed for lowest swr,

Hybrid Quad

dev ices. At my QTH, it was
easy to make the one and
o nly lengt h adjustment , from
t he peak of the roo f that the
tripod is moon ted on. The
only test equipme nt needed is
an accurate SWT bridge. The
loop makes an excelle nt
ma tch to RG-ll / U. Judging
from t he sta nding wave,
demonstrated in Fig. 2, t he
t wo e leme nt array interacts
for a feed match im pedance
of approximate ly 70 Ohms.

In a ll probabi lit y, th e t wo
clemen t q uad wi ll outpe rfo rm
the hybrid vers ion. There are
two reasons for the design
compro mise. The firs t is cost.
Wh en work i ng out t he
original par ts list, I fo und it
was far costlier to make the
reflector a full wave loo p.
The weig ht woul d increase.
The balance poi nt would a lso
have to be changed, and in
doing this t he wind load of
the a ntenna would increase
drama tically. The result - the
necessity for much heavier
h a r d w a re , boom, and a
hea vie r d ut y ro tor . All of t his
ad ds to t he cost of t he

T he hybr id quad is a little
u sed, little discussed

antenna design that has been
largely neglected by the ha m
comm unity. One reason may
be the lack of data available
fro m the various texts cover­
ing antenna design. Over the
past few months, the number
of amateurs th at have shown
interest in the antenna, and
t he request s I have received
for the specifics of its con­
st ruc tion, have given t he
incent ive for writ ing t his
art icle.

It must be noted that t he
design I chose is no t the onl y
possible combina t ion in an
antenna of the hybrid quad
design. 1 do feel t ha t the
rewards of building and oper­
ati ng wi th my particul ar
a nte nna demonstrated to
others and myself its partic­
ular qualities over othe r two
ele me nt arrays , especially for
those amateurs looking for
performance on a budget. My
ante nna, complete and ready
to use, cost under 150
dollars. Th is included all
hardware , coax , rotor, and a
te n foo t tr ipod.

The para meters for t he
basic layout a re determ ined
fro m studying the impor ta nt
character isti cs of the f ull
wave loop and the hal f wave
d ipole in the ir individ ual
arrays. The spac ing for t he
eleme nts, especial ly the de ter­
mination of us ing a reflector
instead of a director, came
from design characteristics of
the two element vagi array.
The feedli ne impedance and
connection is t hat of a full
wave loop array. The A RRL
Antenno Book fu rnishes these
basics.

Descr ipt ion

The true advantages of the
full wave eleme nt are realized
whe n used as a dri ven e le­
ment. Through co mpar ison, it
was fou nd tha t the noise level
is lessened whil e signa l level
increases ove r that of a
d ipole . The feedline of a quad
may be directly co nnected
wi th o ut a ny ma tc hi ng
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Fig. 2. Hy brid quod standing-wove chart, adjusted to 14./ 75
MHz.

' . 0 '. 0 5 ,., ,.,, <42

FR £ OlJ'l: ~ C v I li MI I

Th e d esign , con­
struct io n and adjust­
men t had to be within
the capa bilities of any
simply equ ipped sta­
t ion .
In o pe ra t io n I have

not iced the specific character­
istics of the antenna. There is
a n ex cellent fro nt-to-side
ratio, of an average 30 or
more dB in attenua t ion. Th is
has been verified in reception
and transmi ssio n. The front ­
to-back is more d ifficult to
deter mine. The fart her away
the o ther QTH, the more
noted is the directional a tten­
uation . Averages range fro m
12 to as much as 20 dB.
When sho rt skip co nd itions
are in effec t, the fro nt-to­
b a c k is noticeably less.
Althou gh I can only suppose,
I fee l thi s is du e to a plain
d istance effec t between the
quad element and the reflec­
to r at varied radiation
heights.

Conclusion

I work man y DX sta t ions
with 30-100 Watts SSB. The
repor ts I received from these
amateurs arc quite favorable.
In the sta tes, my signals are
compa red with those of sta­
tions using the full power
limit. With t 000 Watts PEP I
can very successfully compete
in most of the DX pile-ups.
My antenna is at a very
modest height of 32 feet. The
rotor I have been able to use
withou t problem is an o ld
TR-2.

I will not try to compare
this a ntenna with those of
larger design and complexit y.
My main desire is to ope n
some tho ught to an antenna
design that may be very use­
ful to the do-it -yourself ama­
teur. If you want an antenna
that perfo rms ve ry well at
low heights, is very effi cient,
easily built and adj usted,
d em on st ra te s exceptional
direct ivity and broadbanded­
ness, and all this at a cost
most of us on a budget can
afford, yo u may f ind this an
ante nna to strongly con­
sldcr. -

A L~ " ' N U " SECTIONS
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Fig. 3.

Operation

The moment of t ruth has
co me. The quest io ns that
arise arc numerous; most can
be answered by examing the
reasons for its const ruc tion:

For simplicity and
efficienc y sake, the
single band d esign is
used.

T otal cos t of
antenna materials and
insta llation.

Efficie ncy and lo w
angle of radiati on at
lower heights above
ground; one speci fic
advan tage of the quad
ove r the dipole,

A low Q design for a
broad ban dwidth for
full twenty meter oper­
a t ion without prohi bi­
tive standing waves at
band edges.

Po ssibl e ice and
wind damage had to be
considered in the str uc­
ture design.

will be very similar to th e o ne
sho wn in Fig. 2. Th e use of a
1 to 1 balun could be used to
further balance the cu rrents
and flatten the swr. RG-ll / U
will match directl y to the
quad. The transmission line
sho uld be connected to the
lower corner o f the diamond .
A plastic refr igerator con­
tainer was used on my
a nte n na t o enclose the
antenna to transmission line
connect ions . A ho memade
toroid balun could also be
enclosed in the contai ner. If
the bu ilder wou ld rather use
50 Ohm coax, an appropriate
mat ching secti on co uld be
employed.

The mast IS co nnected
more toward the quad ele­
ment to balance the weight
and windload on the antenna.
A dist ance o f from 4-6 feet
may be det ermined by tri al
and error.

, '
' '' 25 ,.o J

bandwi dth , the director is
ruled o ut and dimen sions are
calc ulated for a reflector .

A to ta l spacing of .2 wave­
lengths with a refl ecto r length
o f .51 wavelengths will give
the best forward gain with an
acce ptable front-to-back ratio
ove r the enti re band, with the
des ig n frequency arou nd
14.175 MHz. The act ual gain
of the array fig ures at 7. 1 d B
over a half wave d ipole. This
includes the gain of the fu ll
wave loop over a dipole as a
driven element. The front-to­
back rat io approximates 14
dB with the front-to-s ide
ra t io much larger. T he Q of
t he antenna ap proximates
4.7.

The boom is made o f 11,4
inch tubing 14 feet in le ngth.
As this will show some
sagging, a st rut type sup port
is used fro m the mast to
abso rb the excess strain. The
boom to mast bracket can be
fabricated from a piece of
a luminum stock with TV
type U bolts and iaws, The
mast is extended beyond the
boo m by 4 feet and nylon
guys connect the elements at
the ends of the boo m.

A length of 36 feet is used
for the reflector. The spac ing
from the driven element is
13.85 fee t. Thi s element
sho uld be t ightened down
whi le the array is o n the
ground.

For 20 meters, a length of
74 feet can be used for the
wire loop for a star t , trimm ed
for the appro pr ia te operating
frequency . If 14.175 MHz is
used as the center frequency,
the curve for standing waves

,..
I RATI O TO ,.01

"

mad e fro m telescoping alum­
inum sections to an approxi­
mate length of 26 feel. This
can be acco mplished by using
a twelve foo t tubing of 1 inch
diameter . In to this tube you
insert a sect ion of 7/8 inch
tubi ng. Finally, a 3/4 inch
tubing can be inserted a nd all
three adjusted for the appro­
pr iat e le ngth. Adjustable
clamps used fo r plast ic pipe
can be used to make fast the
sections of alu minum. See
Fig. 3. The wood do wel insu­
lators are telescoped into the
cnd o penings and clamped
down. Small diameter ho les
are drilled in the wood
dowels. The wire element is
t hreaded t hrough these
duri ng fi nal assembly.

The reflector is sim ilarly
constructed . The ends of the
reflector are capped with
plast ic furni ture leg caps of
appropria te size. The re­
flector is adjusted for the
proper length and balance,
then drillcd in the center of
the 12 foo t sec tion of 1 inch
tubing. A TV type U bolt
with jaw is inserted and
fastene d to the boom, as are
the cross sections o f the quad
structure .

The measurements given
are for 20 meter o peratio n.
They can be easily scaled for
ano ther band . If a dire ctor is
used instead of a refl ect or,
the actual spaci ng will be
more cri tical. A di rec tor
arra ngeme nt wi ll show
slightly more gain at its
design freque ncy , with a
more restricted bandwidth.
Being more interested in ease
of construc t ion and total
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Warren L. MacDowell W2AOO
11080 Transil Rd.
East Amherst NY 14051

Frequency Detector

for Your Counter

- - sounds alarm when set frequency occurs

Fig_ 2. Power supply. CI: 3000mF, 25 V. C2: IOOmF, 25 V.
01 -04: I N4002 silicon diodes. FI : I A, 120 V fuse. T/ : 120
Vac to 6.3 V ae, I A filament transformer. V I: National
LM309K 5 V regulator.

N OW that you have spent
a sma ll fortune on LED

readouts, ICs, and assorted
goodies, and countless hours
t o bu il d that freq uency
count er, it is time to create
another valuable addition for
that basic tool.

What we are abou t to

describe is an inexpensive
device that will detect any
frequency th at your co unter
is able to displa y and act ivate
an alarm of your choice
(horn, gong, etc.). Even if the
selected frequency occu rs for
only a fraction of a seco nd,
this device will trigger and
lock until reset manuall y. The
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Fig. I. Ty pical counter staqe.
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frequency desired is set wi th
th e u sc of inexpensive
decimal (not BCD) type
thumbwhe el sw itc hes.
Enough switches must be
employed so as to cover the
number of d igits in your
counter. In this man ner, the
desire d frequency can be
pre-dialed to the last cycle .

Even if th e thumbwheel
switches are not available,
common garden variety single
pole multi-position rotary
switches can be pressed into
service for this device.

When yo u are using your
frequency co unter to measure
a transmitter VFO frequency
o r ou tput frequency, an
alarm such as thi s can be used
to provide indication of an
amateu r band edge. Not only
this, but a specific frequency
can be "switched up " with­
out even having to look at
your counter or VFO dial,
and the alarm will sound
when you have arrived at the
preset frequ ency. This feature
would lend itself nicely for
use by blind amateurs. By
cutting a small notch in the
"0" thu mbwheel, th e digits
of th e swi tch could be
cou nted mentall y by cli cks
unt il th e desired digit was
selec ted. This wo uld make
t h e average fr e q u en c y
cou nter us-able by the bli nd,
as he could " hear" the d ialed
frequency. In fact, a co unt er

without readouts cou ld be
co nstructed for the blind
amateur.

Thi s device may be used
'With gadget s such as digital
th ermom et ers, cl ock s,
etc. , as an alarm. It is
necessary only to have a BCD
(binary coded deci mal)
system driving decoders for
yo u r particular type of
readout. The conventional
counter uses a 7490 decode
counter driving a 7475 quad
latch, which in tu rn may drive
a 7441 (Nixie decoder) or a
7446 (7 segmen t decoder).
The binary data may be taken
from either the binary (BCD)
output of the 7490 or the
7475. In so me counters (er
c heapo type), the 7475
memory is eliminated and th e
7490 dri ves the 7441, etc.,
decoder directly. In these
cases, the BCD info rmat ion
must be sampled at the 7490
BCD output. When the 7475
is included, sample at the
7475 latch BC D output. A

"
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typica l co unter stage is
illustrated in Fig. 1. The BCD
sample points are shown for
both types of counters, with
and without the 7475 latch.

Now that yo u have
determ ined at what point
BCD samp li ng can be made, it
is necessary to obtain as
man y SN 7441 Nixi e
decoder/driver ICs as your
counter has digits. In other
words, if yo u have a six digit
counter, six 7441 s must
be used. Each decade of your
co unte r will provide BCD
data for each 7441 decoder.
The 7441 decoder has a BCD
input and 0--9 output. This
integrated circuit translates
the BCD incoming data to
decimal n o t a t ion b y
grounding the appropriate 0-9
pin . Basically what yo u are
doing is add ing an additional
decoder separate from the
one that is presently dr iving
your readouts.

Rather than to feed a
readout with the 7441 new



Fig. 3. Tronsistor·SCR alarm latch. Q/-Q8: 2N3t:XJ5 PNP silicon transistors. Q9: 2N506/
sensitive gate SCR. RY/ : 6 V de, 335 Ohm coil relay (Potter and Brum field RS5D); any
sensitive 6 V de relay will suffice. R / ·R8: 1000 Ohm, X Wall carbon resistors.

condu ct, causing RT1 to close
its contacts. Once an SCR
" fires" it rem ains in this
co n ditio n u ntil the
a node /ca t hode circuit is
broken with direct curre nt
conditions. T he nor mally
closed push-button switc h
enables you to break the
anode/cathode circuit of the
SCR and "reset" the device.

Shou ld the "latc hing"
effec t o f the SCR be
und esirable, an ord inary
me dium po we r NPN
transistor can take the place
o f the 2N5061 SCR . Attach
t he base o f th e NPN
transistor to the gate, the
emitte r to the cathode and
the collector to th e anode
connect ions of the SCR
pl a c em en t. With th is
arrangement , the relay would
o nly close momentarily as the
d e sired f r e qu e n c y was
detected. There wou ld be no
"latching" effec t.

You will find that this
dev ice can be used with just
about any binary cou nting
device you may have built.
Some common applicat ions
wou ld be : (l) An amateur
band edge detector ; (2) A
temperature alarm (with a
binary digital themometer);
(3) A pre-settablc frequency
detector; (4) An alarm for
digit al c lo c ks; (5) A
freq ue ncy cou nter for the
blind ; and, (6) A freq uency
l imit d et e c t or for FM
re p eater transmitters. No
doubt you will co me up with
ma ny more ap plications for
this device as digital elec­
troni cs progress with amateur
applications. -
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Fig. 6. SN74 75 wiring. No te: There are (our bistable latches in
the 7475 package. The BCD binary code may be applied to
any of the four latches desired. The BCD data to the 7441
decoders must correspond, however. In other words, there af(!
110 defined BCD inputs or outputs - they are up 10 you.

docs not have a 7475 quad
latch (memory), these arc the
points at which the 7441
decoders would be attached
for each digit of yo ur
counter.

Fig . 6 i llustrates the
commo n SN7475 quad latch.
If yo urs is of the more
expensive type , the SN7475
qu ad lat ches wil l be
em p loyed. Th e SN7475
e li m ina te s " fli c ker" or
count ing when the SN 7490
cou nts up to its next set of
figures. The SN7490 drives
pins 2, 3, 6 and 7 (A, B, C
and D respectively) and the
o utpu ts of the SN7475 are
pins 16, 15, 10 and 9 (A, B, C

and D respec tively).
Once yo u have attached

the SN7441 decoder to your
particu lar co unter, operation
of this device is quite simp le.
All that is necessary is to dial
up the desi red frequen cy on
t he thu mbwheel switches.
When the counter arrives at
this "dialed up" frequ ency,
all of the PNP transistors
(Fig. 3) will co nduct also,
causing the gate of the
2N5061 SCR to activa te. The
circui t f rom the anode to
cathode of the SCR will also
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Fig. 5. 7490 wiring.

are placed in ser ies so that
when all of th e thumbwheel
switches reflect ground , all of
the transistors will conduct ,
then completi ng th e alarm
ci rcuit.

Our particular alarm
circuit uses an SCR wh ich has
the ability to lock up or latch
with a de circu it (Fig. 3). T he
SCR will remain latched until
the reset button (normally
closed ) is depressed, resett ing
the SCR. If the latch type of
system is not desired , an
o rd inary reed type relay can
be acti vated by the switch ing
transistor s. In this system , the
alarm would sound when the
co u n te r f req u e ncy was
achieved and then cease as a
different freq ue ncy appeared.

Fig. 5 illustrates the pin
numbers for the A, B, C and
D o utputs of a 7490 counter.
If your particul ar co unter
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Fig. 4. 7441 drivers. UI·UB: SN7441 BCD 10 decimal
decoders.

decoder, it now is used to
" drive" the 0-9 pins o f the
decimal thumbwheel switch.
As numbers are decoded by
the 7441, a ground appears at
the appropriate thumbwheel
s witc h po sition. If the
thumbwh eel is set at this
part icul ar position, the
ground will appear at the
common or output of the
thumbwheel.

T he additional 7441 swi ll
also requi re plus 5 V dc for
o perat ion. Thi s usually can be
ext racted from your present
TTL 5 volt supply in the
counter. If not, Fig. 2
ill ustra tes a simple 5 V dc
regulated supply .

Now that each o f the
digits in your counter chain
has bee n sampled and is
driving a thu mbwhee l switc h,
the alarm act ivat ion system
comes into play. If a ll o f the
thumb wheel switches are set
to a desired frequency and
the cou nter displays this
fr e quen cy , a ll of th e
t humbwheel switches will
reflect a grou nd co ndition.
By feedi ng the " common" of
the thumbwhee l switch to the
base of a PNP switch ing
transistor , a ground condition
will cause the transistor to
conduc t. All of the tran sistors
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C. W. Andreasen WA6JM M
PO Box 8306
Van Nuys CA 91 406

CW ID Unit

Programmable

- - for RTTY, repeaters,

mobile, etc.

resis tor if a variable speed is
n ot required. Thi s cloc k
signal passes thro ugh a ga te
which DRs with the manual
step circui t. The ma nual st ep
circuit is used to st ep through
the program slowly, to
examine, modify , or repro­
gra m t he contents. The
manual step circuit consists
of one ha lf of 1( 1 crosswtred
wi th IC4 , as a switch
debouncer. With this circuit,
eac h t ime the step push­
button is pushed the shift
regis ter will step only once.

Control

Since the shift register has
no way to know a sta rt ing or
stopping po int, we must add
this external cont rol. This is
done by adding lC3, a seven
stage counter, and IC1, wired
as a flip nap . Every t ime the
flip flop is set by a positive
pulse, or the star t push­
button , the ni p fl op has its
out put set high, enabling the
cloc k osci llator to run. With
the cloc k ru nni ng, t he shift
reg ister sta rts stepping and
the count er (IC3) counts the
steps. When the final stage of
the counter toggles on the
128th clock pulse, the transi­
tion causes the co ntro l flip
f lo p to toggle back to the
wait ing state, stopp ing t he
clock . Since the output side
of the fl ip n ap is high any
time the uni t is running, this
ter m is brought out through
0 1, and 0 2, to provide an
external key fo r a t ra nsmit
relay (or other logic). If o nly
logic or some ot her low cur­
rent load is to be keyed , 0 2
may be o mitted , and the
emitt er o f 01 grounded.

Aud io Oscillator

The audio oscill ator is
identi cal to the clock osci l­
lator, except , of course , for
the frequency of oscillat ion.
When the in put pin 1 o f IC4
is high, the oscillator will ru n,
producing a tone. This to ne
from pin 4 of IC4 may be
connected d irectly to a high
impedance circuit, such as a
micropho ne input , or a buffer
amplifier consisting of IC5, a

put back into the input , t his
wil l cause the oscillator to be
keyed as the data are shift ed
by. Th is code ma y be a
simpl e repeater 10, or maybe
a te letype test pattern . T he
only difference is the type of
code, and th e speed at which
is is stepped.

Clocking

The clock signal is gen­
erated by o ne half o f IC4 . If
t he enab ling control signa ls
allo w, the clock oscillator will
free run at a ra te determined
by the values of R2 and C1
(refer to Fig. 1 ). I have fou nd
.4 7 uF to be a good value for
the needed ra nge, wh ich is
obtain ed by vary ing the value
of R2 . R2 may be a fixed

This whole un it is made
possible by the CMOS logic
family. Th is circuit is bu ilt
a r o u n d th e Mot oro la
MC14562CP, a 128 bit shi ft
regi ster . To make things
simple, its operation can be
descri bed by sayi ng, " what
goes into the inpu t w ill come
out of the out put 128 clock
pulses later ." What goes in is
a "1" (high level) or a "0"
(low level). When an output
device such as an aud io oscil­
la tor is co nnected, and a
stored code (series of l s and
Os) is recircul ated by co n­
nect ing t he shift register o ut -

6. Runs o n a single un­
regula te d vol tage
source .

1 . Use s al most no
power .
2. May be used for
both CW and RTIV.
3. Can b e re p ro­
grammed in less then
one minute.
4. Se lf-co nt a ined . On ly
req uires power and
start signal.
5. Uses o nly 4 sta ndard
D. I.L. ICs, and o ne
optional 8 pin minidip.

T here have been many
articles pu blished o n the

subject of automatic iden­
t ifiers. One might wonder
wha t new could be said o n
the subject. Read o n, and
di scover a circui t with the
fo ll owing featu res:
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Fig. I. VDD to power, pin 74; ground pin 7, all tCs. Standby current = 0 mA o Running current
;::;: ] rnA (wi thout buffer amp).

prog ram code has been
stepped in, place swit ch 51
back into the recirculate oosi­
tion, and depress t he sta rt
button, allowi ng t he unit to
cycle back to the start po int.
If an error has been made, it
is not necessary to com­
pletely reprogram . Manua lly
advance until error is reached,
put Sl into the desired pro­
gram position, ste p co rrect ion
into t he shift register, and
return 51 to nor ma l.

Many t hanks to WA6CFA ,
who offered several construc­
tive suggestions in t he design
of t his circ uit , a nd who is
respons ible for my swi tc h to
CMOS. •

Parts List

IC1 - CD 400 1a quad 2 input
NOR gate
IC2 - MC14562CP 1 28 bit shift
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741 op amp. If the op amp is
used, a low impedance audio
l ine may be driven, or even a
s ma ll s pe a ke r, without
affect ing oscillator pitch , o r
loading.

CW Output

If the d irect Cw o ut put is
desi red, as wou ld be need ed
in RTTY, the audio oscillator
and buffer am plifier may be
omitted and t he o utput taken
from the collector of 03. A
high leve l on t he input of Q3
will turn it on, allowing the
collector circuit to sink cur­
rent . If the collector curre nt
to be keyed is to be more
than a few milliamps , anot her
transistor should be added in
the same ma nner as was 02.

Battery

It should be noted that a
battery is connec ted to VDD
t hrough a 1 N914 d iode. The
o nly purpose of thi s batte ry
is to protect the contents of
the shift register aga inst loss
of power . No power is
drained fro m t his batt er y
s rn ee CMOS only draws
power when it is ru nn ing, and
the circu it does no t ru n with­
o ut power. With power on
and battery installed, the unit
ma y be programmed and for­
gotten . Power may be turned
off, and the unit transported,
stored , o r anyth ing el se, with­
o ut fea r o f losing the program
- and the ba ttery wil l last for
it s shel f life . The ent ire unit
may be run from a single 9

vol t transisto r radi o battery,
and , smcc only a few
m illiamps are req uired, the
battery will last a very long
t ime.

Programm ing

The best way to program
t he shift reg ister is to "e rase"
memory by plac ing S1 in t he
program position, selecting
t he " 0 " p osition, a nd
depressing the sta rt pu sh­
button. Thi s wi ll dump the
contents of t he shift regis ter
into th e pro verbia l bit
buc ket , lea ving o nly zeros.
Ut ilizi ng the program switc h,
selec t the desired "1" or " 0 "
to be entered and depress t he
step push-button o nce for
each ste p. When the entire

r eqrster
IC3 - CD 4024A 7 stage binary
cou nt er
IC4 - CD40118 quad 2 inp ut
NA ND gate
I C 5 74 1 type op am p
(o ptional)
Q l . OJ - 2N5088 NPN transistor
02 - 2NJ053 NPN transistor
CA 1, C A2 - 1 N9 14 diode
AI ,A3-1Ok % Wat t res istor
A2, A4 ~ 1001< var iabl e resistor
A5 , A6 - 471< % Walt res istor
A7-A 11 - 1 meg % Watt resistor
A l l 1 1< variable resistor
(optio nal)
C l - ,47 uF cap.
C2 - .0047 uF cap.
C3 - 1 uF cap,
C4, C5 - .01 uF cap.

S l - S ingle pole d oub le throw,
cent er OFF toggle
PB2 - Single po le double t hrow.
momentary contact posh- button
PBl - Single pole, momentary
contac t posh-bulton
PCB - Pr inted ci rcu it board ,
ava ila ble from aut hor 1$3.50)

NEW SOO/SO MHz COUNTER

- - ~. ­~- ..s , -- - .
. .., -'Q... -

Tho CT~ ·' will pyl ........... f~_ NoN...... ',."",,,illet"S.
........ hrId ... "ItJi_ ,..- PAd' .~.,rn. Me Buill·;n TCXO
in1\'ru .., 1OC':"'Ky 01 %;. ' ppm ( ::l: .0002% 1_ You un', . I/cwd
10 be w;,Iw:>u, ,hi, _ ...,i'" CO<J<>' ~_ CKd«- youn ,<>day

e [);gil l ED o;splev 50 MHz au k
10 M Hz TCXO :l: ?ppm 500 MHz wi'h buil,·," pcncol...
Input "", ,," iv ,..,. 30 mv "" 50 MHz. 150 mv @ 500 101Hz

CTR·'·50 IIIHI 1(," $ 19'1.95_ CTII·'·SOO "'HI k ll ' 2.9 95

DAVIS ELECTRONICS
616 Shet-iclo.. 0<1.., TOol .wO,,". N. V. U,150 . Oopl. K

P 16) .,.., ...

FOR SALE
10"FACSIMllE RECORDERS

The leading manufacturer of 18" FACS IMILE WEATHER
CHART AECOADER S is now updat ing a n exist ing network to
solid nate equ ipment. This updating is making Ivailable a
number of 18" weat her map recorders ideally suited fOl'" a nyone
int8f"8St ed in e xperiment ing with fa csimile .

Tbese recorders, wi t h suitable receiver and FS K con_t_ ,
~n be used t o moni tor radio weather d'lart bro ildcasu as _II as
press wi re photo transmissions.

These recorders . re priced from $50 t o $200 and are
ani lab le on a f irst come, f ir$l served basis .

Call or write Mr. Armand D. Bouchard
1l011lllCIHOIIC&IMPUlSE HICOHOIIC IDUIPMIII CO.IIC.

Washington Street, Westboro MA 01581 (611) 366-8851
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Pin 1. SCE1 (GROUND TO COUNT) Pin 1. CLEAR ~" 1. 4 IN PUT
2_ CLOCK (INPUT) 2 _ 7 OUTPUT 2_ 5 I NPUT
3_ CLEAR (HIGH TO COUNT) 3_ 6 OUTPUT 3_ 6 I NPUT
4_ RBI 4 _ 4 OUTPUT 4 _ 7 IN PUT
5_ BI 5_ 5 OUTPUT 5_ 8 INPUT
6_ RBO 6_ 3 OUTPUT 6_ C OUTPUT
7_ DECIMAL POINT INPUT 7_ 2 OUTPUT 7_ B OUT PUT
8_ DECIMAL PQINT OUTPUT B_ GROUN D B_ G ROUND
9_ o OUTPUT 9_ 1 OUTPUT 9_ A OUT PUT

10_ F OUT PUT 10 _ o OUTPUT 10 _ 9 INPUT

" _ E OUTP UT 11 _ 8 OUTPUT 11 _ 1 INPUT
12_ GROU ND 12_ 9 OUTPUT 12_ 2 I NPUT
13_ G OUTP UT 13_ LAT CH STRO BE 13_ 3 I NPUT
14_ C OUTPUT 14 _ Od OUT PUT 14_ o OUT PUT
15_ A OUT PUT 15_ CLOCK (I NPUT) 15_ NO CO NNECTION
16_ B OUTPUT 16 _ vee 16 _ vee
17_ Oa LATCH OUTPUT
i a, Ob L ATCH OUTPUT Fig. 2. 74142 pin connections. Fig. 3. 74147 pin connections.
19_ Oc LATC H OUTPUT
20_ ad LATCH OUTPUT
21. LATCH STROBE
22 MAX COUNT OUTPUT Major Roberl M. Harkey W4CUG
23- ecer (GROUND TO COUNT) J 204 Dooley Dr.
24_ vee Fig 1. 74144 and 74143 pin connections. Charlotfe NC 282J 2

New ICs for the Counter Culture

- - simpler counters with less used power

T he conti nue d evolution
of the integrated circuit

industry has led to some
developments which are of
interest to the average
electronics experimenter.
Over the past few years the
7490-7475-7447
cou n ter -Iateh-decoder/driver
combination has been the
mainstay for the construct ion
of readou t modules using
either LEOs or fila ment ty pe
seve n se gment read outs.
L i k ew i s e , t h e
7490-7 475-7414 1
com bination has been the
basis for readout modules
using Nixie tube readouts.
The cost of these ICs has
continually declined resulting
in a relatively inexpensive
digital display. The major
drawbacks for buil ding such a
module are the PC board
layou t for the three ICs and
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th e ra t her high current
requ irements. The PC board
layout is no big obstacle since
many have been published in
electronics magazines, but the
high current requirement
remains. As an example,
suppose you want to build a
frequency counter with a six
d igit display and usi ng the
simplest poss ible circ uit ry.
For pu rposes of illustra t io n,
m i n ia tu re seven segme nt
incandescent readout s dra w­
ing 8 mA per segment will be
used. In the wo rst case
condition (all 8s o n the
display) , the rea dou ts will
draw approximately 335 mA.
The counter-latch-decoder
combinations will draw
approximately 750 mAo Total
current requireme nts will
t hen be 335 + 7 50 mA = 1.08
A mps. This is a pretty
healthy load and would be

opera t ing a regulator such as
the LM 309 K beyond its
ma x im u m limits. T h u s
anythi ng that can be do ne to
reduce this power
requirement would be
advantageous.

Once again the IC industry
has come to ou r rescue. In
thei r TIL Dota Book For
Design Engineers, Texas
Inst ruments lists several ICs
which are directly applicable
to a const ructio n projec t such
as a frequency cou nter. The
first IC to be d iscussed is the
74144. This device comes in a
24 pin DIP pac kage and
combines the features of the
7490-7475-7447 into one lC.
All internal connections
available from the three IC
module are available from the
74144. For example, BCD
outputs from the latch, RBO,
RBI , latch strobe, carry

o u t pu t a n d lo ok-ah ead
counting co nnections are all
externally available . Other
d e s i r ab le fea tures are
relatively low current dra in
(65 rnA) and simplified PC
board layout The one
possible disadvantage is in the
counting speed (typically 18
MHz) , which may be a factor
if high speed operation is
needed. The seve n segme nt
outputs are "active low" and
can handle 25 mA , thus
making the 74144 suitable
for dri vin g incandesce nt
readouts such as Numltro ns
(from RC A ) and other
filament type readouts in
addition to LEOs. Using six
74144s in our counter would
reduce the 5 volt current
requirements from 1.08
Amps to 725 mA , which is
well withi n the capability of
the LM 309 K regu lato r. A
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SAVE $80,000.00 IN CRYSTALS
LISTEN TO 16,000 DIFFERENT FREQUENCIES WITH NO CRYSTALS

UP TO $60.00 OFF MANUFACTURER'S PRICE

~j

Call 313·994-4441

WHAMG-10

10 channel s
30.50 MHz
146-174
440-51 2
CE's Pr ice - 5278.95

MCP 1

16 chan ne ls
3 1.1 8-51 .655
15 1.18 - 17 1.6 55
4 5 1.1 8 -471 .6 55
CE's Price - $399.95

li
'·

•
Communicat ions Engineering
P.O. Box 1002. Ann Arbor MI 481 06
Cable Address: COMENG

OPTlSCAN

10 chan nels
30·50 MHz
150·170 or 140-160
450-4 70
490·510
CE's Price - $339.95

We now carry a complete stock o f CB equipment available at discount prices. 24 hour
Mastercharge-BankAmericard order & in formation line 313-994-4441. Cer tified check or
charge card on mail orders for immediate shipment. Dealer inquiries invi ted. Michigan
Residents add tax. Foreign orders invited. Wri te or call for free catalog & specifications.

16 channel s
3().SO MHz
146-174 MHz
416-51 2 MHz
CE's Price - $296.95

BANKAMERICAll D

5325 Annette · EI Paso, Texas 79924
Telephone (9 15) 56 8-9 70 2 or (9 15) 751 ·4 856

CUSTOM TRANSFORMERS

Peter W. Dahl Co.

•
SPECIALS

Plate dnw. 4600 Va e at 1 .5A
ICAS 230 Va e 60 Hz po- imary .
wt . 60 Ibs. . . . . . • . . $175.00
Plate xin.- . 3500 Vae a t 1 .0A
ICAS 230 Vae 60 Hz po-irnary.
wt .41 lb $ 125 .00
Plat e lIlfmr. 3000 Va e at 0 .7A
ICAS 115/230 Va e 60 Hz pri.•
wt . 27 lb • . .. . . . • • . • $95.00
Plate llfmr . 6000 Vet at O.8A
CCS 11 5 /23) Va e 60 Hz Pri.•
wt. 4 1 lb . . . . . . . • . . $ 135.00
Filllfmr. 7.5 Vet at 21A CCS
117 Vae 60 Hz po-,mary wt .
8 Ib . . .•.• ... ...• •• $24 .95
Fil Choke biHilar wound 3)
Amp rf filament e hoke on
112117 rod . . . • . . . . • . . $8.95

HEAVY DUTY
REPLACEMENT

TRANSFORMERS'
Collins 3OS·1 Pl.te
Transt"OHl'Ill r .••.•• . $ 150.00
Collins 516F-2 Power
Transforrnet" .. ••••• . . 85.00
Hunt . 20008 Plate
Transt"ornwr . • ••.•. . 125.00
ETO A-nO Plate
Transformer • •.•.••. 125.00
HltIWy 2K Plate
Transforrnet" .• • .•.• . 125.00
He nry 2K-4 Plate
Transfor."... 135.00
Henry 3K·A Plate
Transfor mer 150 .00
Heath Marauder HX·10
Transfo rmer . • • •. ...• 75.00
*AII Heavy Duty Replacement
Transformers are positively
guaranreed to r un cooler a nd
last longer than the origil101l
units.

All trandormers are manu(oic!W"l.'d t o r igid commercidl q l.lalliry
specifica tions an d each carries a 24 m onth guarantee! Write
tomy ( or a free quotoif ion on oiny transformer. Choke, or
SJlurable redctor.

counting frequency for the
74142 is typicall y 20 MHz.
This IC is also particula rly
attrac t ive for freque ncy
scanner applications.

Ano ther IC wh ich may be
of in t e r e s t t o t h e
experime nter is the 74147.
Th is 10 line to 4li ne encoder
provides the capab ility of
dec imal to BCD decoding. In
the past. if you needed a BCD
c ode fo r s ome decimal
number, e ither a diode matrix
or a BCD switc h was
necessary . Both are re la tively
expensive and the diode
matri x consumed a large
amount of PC board space.
Now, by using an ord inary
si ngle pole ten position
switch an d the 74147 IC, the
BCD code can be derived
directl y from the equivalent
d ecim al number. Fig. 3
con tai ns the base diagram .

Mo st of the ideas pre­
sented herein were glean ed
from the TTL Data Book For
Design Engineers (CC-411 ) by
Texas lnstrumcms, and it is
well wort h the price . •

companion to the 74144 is
the 74143. Th is Ie has all the
feat ures of the 74144 plus
curr e n t I imiting outputs
whic h are set at 15 mA. The
74143 is specifically designed
for dr ivin g L E D type
displays. A base diagram for
the 74144 and 74143 is
shown in Fig. 1.

If y o u r interest lies
primarily with the use of
N ixi e tubes rather th an
incandescentsor LEDs, T I has
come to your rescue also . T he
74142 co ntains the counter,
latch and decoder/driver for
cold cathode Nixie tubes and
comes in a 16 pin DIP
pac kage. Only the necessary
in te rna l co nnectio ns are
b r ought o u t t o pin
connections, thus allowing
use of the 16 rather than the
24 pin package. The base
d iagram is shown in Fig. 2.
Aga in some savings in power
consump tion can be gained ­
typical current requirements
for the 74 142 are 68 rnA
versus 77 rnA for the three IC
c o m bi na t io n . Ma xim u m
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Front view of "ERF" meters. Left: tuned input. Right : untuned input.

Edwin Hartz K8VlR
PO Box 121
Holly Ml 48442

H OW many t imes during
a pileup or an unan­

swered CQ have yo u
wondered, am I really getting
out? Sure, you can check
modulation , t ran sm it te r
voltages and curre nts . And if
you have a stand ing wave
ratio meter , you can also
check antenna match "swr."

But what about that rf
field ? After all , tha t 's what

cou nts! When you measure
you r rf field, you are in fact
measuring total performance
of your system. You may at
firs t think such an instrument
would be both expensive and
complicated. It would be if
you were interested in precise
measurements. But we need
only relativ e f ield
measuremen ts; ther efore,
adequate instrumentation can
be b ot h s imple and. .
mexpensrve.

T he circuits discu ssed arc
of t wo basic types: an
untuned input and a tuned
inp ut. The un tuned inpu t
provided no selectivi ty whi le
the tuned inpu t wi ll measu re
the field and approxi mate
frequency .

Is My Rig Working or Not?

- -build an effective radiated field meter

and know!

Construct ion

The cons truction of t he
meters is very basic and qu ite
fl exibl e. As you design rf
meters fo r higher frequencies
such as the VHF bands, you
should place components so
tha t lead lengths in the rf
circ uit ry are as shor t as
possible. T he enclosures I
used were Unive rsal Meter
Cases bu t most any type
chassis or small cabinet will
be adequate. The enclosure
ought to be metal as the

•

..'
'l',-- -r - - - --- - - --

: ~ i--:.~~::-.,---.~
i II~ fe, ~~
, :----J 0

1 If, If, If,
L ~

- -- - ,
."__T. ,,­
o..JYYYLo_~---; __
, ~' 0 <1-

,,~.. ::b (:) ·-T
J, m /1, I

"--------- --- --;i

Fig. I. Untuned circuit. ,\11 - Dc meter (see text ). R I _
Sensitivity control.

Fig. 2. Tuned circuit. .'.II - De meter (see text}. Lf and CT ­
Resonant combination to cover frequencies you desire.
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..-
Internal view of tuned input meier. Closeup internal view of untuned meter.

back to my original readings
and make a measurement. If
you have sign ificant energy
loss in your ER F, it will
sho w.

You will a lso fi nd the
" ERF" meter a valuable
inst rumen t for mo bile or
porta ble o peration. -

SPECIALISTS
IN

ELECTRONIC
WIRE
AND

CABLE ...

array, direc t ion need not be
recorded , but you must record
input. Next , I proceed to
measure field st rength with
the meter. I record in my log
the relative read ing fo r futu re
reference, and if I suspect a
pr obl em a n t e n na o r
o therwise, I immed iately go

Back shielding of meter. Constructed from roofing valley
aluminum.

SALE 49. per foot

FOR AMATEUR USE
50 OHM JACKETED HARDLI NE

• very low 10 55 per 100 ft .
• improved receiver sens itivi ty

.45 DB to 50 MHZ

.90 DB t o 146 MH Z
1 .90 DB to 450 MHZ
4 .20 DB t o 1296 MHZ

• longer life

so<'DA,_'_
OU.. ~SH'ELD _

198 Passaic Ave.,
Fairfield, N .J . 07006

I'O•• >AC.. , _

WIRE CONCEPTS INC.

201-227-17SI

circui try shoul d be shielded.
To shield the Universal Meter
Case , I used some roof valley
aluminum to enclo se the rear
opening. It can be easily cut
to size wi th hand scisso rs.
Yo u will find this available at
m o st lumber y a rds or
hardware sto res.

sitivitv. Also, de resistance of
the rfc will affect sensitivity.
Choose an ftc with low de
resi stance for maximum sen­
sit ivi ty.

Instrument Applicat ion

Once you have your fi eld
strength meter constructed
and o perati ng, you ca n begin

Instrument Sensitivity making so me re ference
5 e ns i ti ll ; t y 0 f the measurements for future usc.

instrumen t is determined by What I do is install a small
the full scale deflection of the reference antenna outside the
meter chosen. The small er the imme d iate a rea of the
f ul l scale defl ection, the transmitter ; it does not have
greater the sensit iv ity; for to be a great di sta nce from it.
example, aD-50 uA meter The impo rtant item is not to
will be more sens itive than a cha nge th e locati on o r length
0-1 mA meter . I used a 0-1 o f the reference antenna once
mA meter for the unt uned you start basic measurements.
meter and a 0-200 uA meter For measurements with a
for the tu ned meier. beam, I note and record on

The length of yo ur refer- paper degrees of ro tat ion
ence ante nna will also affect "direct ion " and power input
sensitivity : the longer t he in to antenna t ransmission
antenna, the grea te r the sen- line. With a dipole or fix ed

:;;:;
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Quickie Collinears

(us ing the 0.82 velocity
factor) from a piece of TV
twinlead. Some o ld ribbed
cera mic insulators I had were
used at the base, stub and
to p.

The who le works was put
together in my basement, in
abo ut one and a half hours.
Th en I coiled up everything,
coax and all , and went out
into the mid-November sleet.

- -satisfaction guaranteed

Results

I warmed up the ng,
attached it (a long with the
coax) to my swr bridge, and
then switched it to " tune."
Horrors - 4 :1 swr! I looked
o utside. It was getti ng dark
and st ill sleet ing. I removed
the swr bridge.

For the next th ree hours, I
was working VKs, ZLs and
JAs - for the first time. Just
what I needed for my last
two WAC continent s! I left
the antenna "as is" all
winter.

Instal lat ion
One of my backyard

maple trees was used as a
" mast. " I tied fishing line
aro und the head of a small
hammer, and proceeded to
toss this up and over an
est imated forty foot high
bran c h. After about a
hundred or so attempts, the
line was over the branch and
tied to the antenna's to p insu­
lator. This was then hoisted
up unti l the antenna 's bottom
insula tor (wi th coax and
radials attached ) was clear of
the ground by about o ne
foot. The bottom insulator
was held in place with
another piece of fi shing line
t ied to a sho rt sta ke pounded
into the gro und just below it.
I then spread the insulated
radials o ut along the ground,
and pl aced rocks at their ends
to keep them tau t .

The RG-58 feed line was
also left on top of the
ground. I brought it into the
basement through a small
hole dri lled into the metal
w indow fra me. Then I
soldered a coax connector to
the end .

Construction
The two vertical sectio ns

and the eight radials were
m a d e fr om ca r e fu lly
measured, 18 gauge, insu­
lated, solid hoo kup wire. The
quarter wave stub wa s cut

I h ad just moved int o
a n o t her h o u s e .

needed two more cont inents
for WAC, it was sleeting o ut­
side, and no ante nnas! This
could only happen to a ham.
I had to thi nk of something!

The idea was to pack as
much gain as possible into a
simple antenna that I could
quickly build with ava ilable
leftover materials. The ARRL
Antenna Book prov ided th e
initial dat a. I chose 15
meters, because my rig has
onl y 80 Watts output. There
were too many high powe red
boys o n 20, and 10 meters
was too sporadic. See Fig. 1.

---
---

,
, -­,,

l
~2 " 169.. )

' '' '1 3 A ~.. )

I rc

~~~.~,~.•~ro~~~~~ro~ -.3ACM

for 15 and 10

John Skubick K 8ANG
J04 0 Meado wbrook
Warren OH 44484

Fig. I, l Sm collinear.
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S""RTn [N O.
S~PORTEO H(fl IZ ot<TA..
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Table I. Odd multipl e lengths
of balanced transmission line,
using velocity factors of 0.82
for solid dielectric types, and
0.95 for open wire types. All
lengths are subject to trim­
ming for low swr.

I wanted to get on ten
meters as q uickly and

as cheaply as possible with a
gain antenna, using available
material s in my junk bo x.
After looki ng t hrough my
refere nces , I reasoned that a
wire- type two e lement
collinear might just do the
job. I was looki ng for perfor­
mance at the low radiat io n
angles. Al so, I d id not want
to pump any rf directl y int o
the ground from the t rans­
mission line. In ot her words, I
wanted no messy, lo ssy (for
p ractlcal amateur installa­
tions) rad ial sys tem with th is
vertical.

Fig. 2 sho ws what my junk
box yielded , as well as the
dimensions. I used 450 Ohm
TV open wire for the ele­
ments, to help broadband the
sys tem. I also decided to
bring the balanced feeder all
t he way into the shack,
because I was not about to do
any outside tuni ng and
pru ning in th e midd le of

IlG- IWU
M

,.~

TO TIIA"S " 'THR

first, and a frequency sweep
was made across the entire
ten meter band. Well, ho w
abo ut that! The lowest swr
(8: I for my installati on)
occurred at 28.6 MH z! At
that poi nt of lowest swr, [
then tri mmed the twinlead
for 1:1. Another freque ncy
sweep was made. The swr was
1.8:1 at 28.005 and 2: 1 at
29.65 MH z. The broad band ed
const ruct ion pa id o ff !

Result s

The sporadic nature of ten
meters made it d ifficu lt to
evalua te. However, I was
easily able to work the OX
(whe n it was there ) with my
260 Watts PEP tran sceiver .
Needless to say, I was satis­
fied! •

References

1. Antenna Roundup Vol. 2,
Cowan Pu blishi ng Ccrc., P P.
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2. ARRL A nrenna Book (19681,
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the center insu lator. Th is was
to counteract the opposi te
pull o f the (sort of) ho rizon­
tally suppo rted feed line.
Som e b ran ch es fr om
anot her t ree supported the
fee d line (more fishing line).
At the house, the feeder was
attached to TV standoff insu­
lators (about every six fee t)
down t o th e basemen t
window. I dri lled and filed
out an oversized ho le in the
wi ndow's metal fra me, and
inserted a large grommet.
Pur ist s take note. I then
pus hed th e balanced twinlead
feed line through th is grom­
meted metal-surrounded ho le.

(See Table 1, and make
sure you have several feet of
ext ra twl nlead for t rimming
pur poses. )

The Tuneup

The rig was fired up into
the swr bridge, wi th the balun
a nd fee d line attac hed.
Reduced power was used at

Const ruct ion a nd Installation

The element s were laid ou t
on the ba sement floo r,
measured , and cut. I attache d
three ceramic insulators (top,
midd le and bottom ), alo ng
with the twtnlead feed line.
All o f th is was then coiled up
and taken o utsi de. I selected
o ne of my backyard maple
t rees and sighted o n an es ti­
mated 35 to 40 foot bra nch.
Aft er th e usual countless
a tte mp ts at tossi ng a
weighted fishline, I finally got
it over th e branch. A heavier
cord was t ied to this and to
the top o f the collinear, a nd
then hau led up unti l the
antenna's bottom insulator
cleared the gro und by about
o ne foot. I t ied the bo tto m
insulator to a sta ke that was
s le d gehammered into the
froze n grou nd di rectly belo w.

A "strain guy" made of
fishi ng line was t ied around

wi nter . My twinlead feeder
was th e UHF ova l-foam type.
T he impo rta nt thing here is
to usc somet hing wi th lo w
loss. Open wire feed wi ll have
to be used for high power.
You can use th e TV or ho me
brew variety of open wire
lines.

My balun is a 4: 1 toroid
type. Possibl y a 1:1 balun can
also be used, because the feed
line has to be trimmed for
minimum swr anyway. If you
have a tuner, no bal un is
n eed ed, o f course. The
balanced feeder may st ill
req uire a litt le t rimming, if
you are experie ncing difficult
leading, for 1:1 swr.

O pe n wi ,.

7.7 ft
23.2 ft
38. 7 ft
54. 2ft
6 9.7 ft
85.2 ft
100.7 It
1 16 .2 11

T winlead

6.7 ft
20 fl
3 3.4 It
48 .8 It
6 0.2 ft
73.5ft
86.9 It
100.3 It

- B RO A D CA ST QUALI TY PE R FOR M A N C E
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FAST SCAN AMATEUR TELEVISION
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* Aptron Laboratories
Box 323 Bloomington IN 47401
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Slart YDUR
slaw-scanTV

wilha

SS2K KIT $235
or

SS2 WIRED $285

MONITOR
FEATURES:
Oscilloscope display of SSTV signal
Rugged - modular - industrial grade
Modular Construction
Independent easy to use controls

C1 FAST/SLO SCAN
CAMERA $385

CAMERA
FEATURES:
Use Cl camera with your home TV set
Has bot h long distance and close-up features
Adjustable frame size
Bui lt -in sto-scan bar gen fo r transmit
Focus on a postage stamp

ACCESSORIES:
P'l Po laroid adapter for hard copy photos $34.50
Vl viewi ng hood $14.50
Tl tripod $24.95
CK256 line conversion kit avai lable

A VAILABLE NO W: Order factory direct or from our distributors. See Below

A-G Co., Inc.
Imperial. Pa.

Amateur Electronics Supply
Milwaukee, Wise.
Cleveland, Ohio
Orlando, Fla

Argon Hcctromcs
~l ia mi Springs. Fla .

A a nd W Electronics
~lcdford . ~l ass.

Barry Llccrronics
New Yo rk , N.Y.

e FP Enter prise s
Lansmg, N.Y.

Erectromc Distributors
~luske!!on , ~l ich~an

Goldstein' s
Pensacola, Fla .

Harri so n Elect ronics
Farmingdale, N.Y .

Henry Radio
Los Angeles, Calif.

Ho bby Industry
Council Bl uffs, Io wa
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Venus Scientific Inc.
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399 SMITH ST REET
FARM INGDA LE, N.Y . 11735
PHON E 516·293·4100
TWX 510·224·6492
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the f irst name in so lid state ®

ATTENTION METRUM II

OWNE RS

~ has a high qua lity
synthesizer made for your rig.
You get 2,000 thumbwheel
selected channels from 140.000
to 149.9 95 MHz in 5 kHz steps
at .0005% accu racy over the
temperature range of -10 to +60
C and your cast is only $159.95.
With the Metrum, one Vanguard
synthesizer covers both transmit
and receive freq uencies.

INTRODUCES THE
VERSATILE
NEW

HR·312
For complete details and photo
see OUf half page ad in the May
issue of this magazine.

VANGUARD LABS
' 96 ·n~A..._. Hoi l.. No-.. y ",k 114 23

• More Channels ...at the flip of a switch
Unlock the unique mode switch and 12 channels
become 144

S dcS ilicon Retro-fit Rectifier

• More Sensitivity, Less Interference
.25 "v Sensitivity pius 75 db adjacent channel
selectivity and 70 db image rejection

Amateur Net

7707 Records Street

Ind ianapolis , Indiana 46226

.. for a lot less

220 MHz
440MHz~

THE FM LEADER

~~~ElECTRONICS . INC.

• More Power Out
35 walls nominal with a minimum of 30 walls
across the band

.I----~~
2METER~

6METER i1J .; ;<1

'"'

I•
" ...rURING,·Vol. r.JI inp up to 6S,00l ooIts

• Current <lIlincs ~ to 1.25 amps
• Fully 1i.5Si....lecI "1OdI! bu ild 'lIi blocks by­

Gf NIRAl IlICTRIC
• Replacement types ;ncluding -

T,po No. S 1)", N. . S T1JH' N., S

de3824 17.00 de523 3.65 dc371A 31.SO
de3B28 12.00 dc5Z4 365 de575 SO, SO
ck:3R29 16 00 de6AX5 3.65 de576 3900
dc5R4 5.10 dc6X4 4.85 <:!di73 50,50
de5lJ.4 3.65 dc25Z6 4.00 dc.866 12.00
dc5V4 3.65 dc80 U5 deSn 1950
dc5Y3 3.50 dc250R 75.00 dc«:o!l 1~,50

NOTE-lJM Pficincin 1·24 at ddLI20 41.00
Minimum 0I'der: StO.oo (w'lIl 'HAM' all letter$)

'0. MORE INf ORMA TION CONr ACT:
I"o,t OffiUl lox No. 11 6 Woyn. , N. J . 07470

CONOITIONING SEMICONDUCTOR DEVICES CORP .
rel. pho neI 2 D1·227·2S39
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Peter A. Stark K20A W
P.O. Box 209
Mt. Kisco N Y 10549

- - PC boards are available

enough freq uency range, the n
this scale r design has room
for an o pt iona l 74196 TTL
d e cad e cou n ter wh ich
pro vid e s a n a d dit io na l
d ivision by ten . A 450 MHz
input freq ue ncy will then be
converted to 4.5 MH z.

Fig. 1 shows the circuit of
the scaler. An input to be
sca led is coupled to the CP
input of the 11 C90 through a
simp le protective circuit
consisti ng of diodes 01 and
0 2. Fast switching diodes
such as 1N914 or 1N41 48
should be used. Actually,
t hese two diodes don 't
fur nish much protection at
UHF; to work at UHF,
special h igh speed diodes
would have to be used. Such
diodes are not only hard to
get , but are also very fragile.
When driven fro m a short
a nte n na wit h a source
resistance of 50,70 O hms,
they would probably burn
out even before the 11C90
was in danger. Instead, we
put in 0 1 and 0 2 mainly to
guard against inad vertent low
frequency overloa d, and re ly
o n a littl e care o n you r part
to av oi d overload. The
specif ied input sensitivi t y of
the 11C90 is approximate ly
200 m V rms, and the
maximum signal shou ld be
less tha n 1 vol t at frequ encies
below 450 MHL, decreasing
to less than 500 mV at 600
MHz.

The 11 C90 has a built-in
l e v e l co nve rte r whic h
provides a TlLcom patfbte
out put a t pin 11. If your
counter covers a high enough
freque ncy, this ou tput can be
used as is. If needed, you may
add the 74196 as a seco nd
decade cou nter as shown .

A com pact arrangement
with short leads and a solid
ground is needed, It is
recommended that a printed
circuit layout (such as Figs. 2
and 3) is used. (Etched and
drilled boards are available
for $7 each from Star-Kits,
G. P.O. Box 545 , Staten
Island, N.Y. 10 31 4 .)

The entire sca ler requires

ensure simplic ity and low
cos t , an inp ut amplif ier is
o mitted and thus the scaler is
a bit f inicky as to the amount
of rf it need s. In pract ice, it
wi ll accurately monitor the
freq uency of a 2 meter or
4 50 MHz 1 Watt walkie-talkie
from a distance o f about 3
feet away. Higher power
transmitters ca n be located
farther away .

Si nce the 11C90 divides
by ten, the out put will be in
the range of about 45 MHz
with an input frequency of
450 MHz, Th is is per fect ly
acceptable if you already
have a cou nter or scaler
which will cover that range.
For exa mple, the K20AW
VHF Scaler (see 73 Magazine
for June 1973) or the
K20A W VHF counter (73
Magazine, November 1974)
make an ideal companion for
th is new scaler. But if your
counter does no t have a high

b re akt hroug h fo r tho se
needi ng a way of count ing
frequencies to 450 MHz and
above . Altho ugh operat ion of
this IC is o nly guarant eed to
550 MHz, the ty pical 11C90
wi ll reach 650 MHz and
beyond .

This article presents a
simple and low cost prescaler
using t hi s IC which may be
buil t for as low as $20. To

O! " _ '..
V~, ~.OO,

.TT , ,.
J.

., • • ,
00' • • fY" ...

I , •--1 "0 , " •• •, I L ceo

1
' 4 9 6

j; c . '2 .0 •." .. ... .

~-.J :r :J • r
~ '" ,

500 MHz Scaler

Fig. 1. 500 MHz scaler diagram.

A lt h o u g h in teg ra ted
circuits fo r a 500 MH z

frequency sca ler have been
availab le for a number of
years, thei r pri ce of $50 and
up has been a stu mbling
bloc k to t he average ham.
Recent ly, however, Fairchild
introduced their 11C90 UHF
decade counter which, at
only $16 in single quantities,
represe nts a real
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and cheap - scaler Ie . At $20
for a ll t he parts, this sca ler
circuit is an excellent value. e

o ...~-=:----- ~
£-"1h:o 0 0° ~

o 0 ...

Fig. 3. Component layout.

precautions, th is scaler is easy
to buil d. My thanks go to
Fairch ild for the excellent -

e +
~- ~'0 •"l 0

0- .... - -
""

.. z
• <D .... 0

0

Fig. 2. PC board, f oil side

(fuJI size).

The entire scaler should be
encl osed in a metal cabinet
with coax cable used for
coupli ng to the cou nter.
Batteries or power supply
sho uld also be in the cabinet
to avo id stray rf o n th e power
leads. If desired , the scaler
can be mo unted inside the
counter cabinet .

Except for these simple

•

Stcr-Kits

less than 150 mA from a 5
volt power supply. T ho ugh a
simple supply cou ld be built,
in pract ice a battery supply is
an eas ier and better choice.
Four D cells or a lantern
batter y will provide 6 vo lts
dc, wh ich will drop to about
5.25 volts after the 1N4001
d iode. If yo u use four meads,
the diode is not needed as the
nicads will supply 5 volts
directly. But a good stiff
supply is needed - penlight
cel ls won't do.

Both ICs are very sensit ive
to extraneous signals o n the
power and ground lines. If
yo u look at the diagram and
at the circuit board layout,
you will see four 0.01 u F
capacitors bypassing the 5
volt line to ground. (O ne of
these capacitors is not shown
o n the circuit board layout as
it is so ldered directly from
pin 4 to pin 13 on the co pper
side of th e board, under the
11e90.) Disc ceramics with
very short leads shou ld be
used .

TSt MICROMINIATURE ENCODER-DECODER
o Available in all EIA standard tones 67.0Hz-203.5Hz
o Microminiature in size. 125x2.0x.65"high
o Hi-pass tone rejection filter on board
o Powered by 6·16vdc unregulated, at 3-9ma.
o Decode sensitivity better than lOmvRM5. bandwidth, ±2Hz max.Jimited
o low distortion adjustable sineweveoutput
o Frequency accuracy. ±25Hz, frequency

stability ± I Hz
o Encodes continuously and simultaneously

during decode, independent of mike
hang-up

o Totally immune to RF
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FOILER mount, 10 the bracing of the l id . No leoks Onl y fQILER
mounh on front .2!. side of trunk lid . Us.s your p r es ent

trunk lip onlenno and mo unt . Se lf · ground ing .

• -- - -----
THE

$4.9S

STOPS THE

/,.........--=.,.. /

THIEF ••

STOW · AWAY anyw here, e yen when your Irunk 1$ loaded

SOUTH COM. INC.
P.O. Box 11212

Ft. Worth, Tex. 76109

SEE YOUR DEALER TODAY'
If there is no dea ler in your c rec . send
$4 .95 "' 50 « postage to Dept 01, SoulhCom.

TA KE OF f ontenna and mount comple'ely .

RelAX, the thie f .....on't know
you hove 0 rodic
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" There's more for
the Ham
at Heath "

I

- ----;:;'0-- .

Heath Company, Depl11-22
Benton Harbor, Mich igan 49022

The Heathkit HD~1410 SOlid-State Electronic Code
Keye r makes operating CW a real pleasure ! Separate
dot and dash paddles are fu lly adj ustable so you get
the exact " feel" you like. The dots and dashes are self­
completing and always in the proper proportion, so
your CW signal is accurate and precise. Iambic opera­

tion lets you fo rm characters wi th
minimal wrist movement for com­

1 to rtabte. fat ig ue-free send ing. And
th e HD·1410' s so li d-s tate o utput

~ - eliminates the bouncing and stick-
ing problems found in many re lay-type keyers.

You can build the HD-1410 to send 10-35 wpm while
you're a Novice, and a simple adjustment will increase
its capability 10 10-60 wpm when you advance. • ~

The HD-1 41O is just one of the many superb I Heath c omp any, Dept. 11-22 HEATH..

Amateur Rad io ki ts in the new Heathkit cata- I Benton Harbor, MIch igan 49022 • •

log. Get your FREE copy now! •I Please sen d me my FREE Heat hki t Catalog. II I am not on you r mailing list I

I N,me I
I I
I Address I
I C· s" " II n I
I AM-337 Zip I
~--------------------~

Sends code so smooth you'll
think its part of your hand...

,
•HEATHKIT CATALOG

Send for your copy today!
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stitutc d ocks or signal iniec­
toes.

Short term accuracy is
approximately 1 part in 106.
The unit is easily aligned to
WWV with a short wave re­
ceiver. An attenuator is
included to permi t matching
signal strengths with the
received signal so that a zero
beat can be easily and accur-

W ith the proliferation
o f subbands and

interference-obscured net fre­
que ncies, the use of an
accurate secondary frequency
sta ndard is both good ope r­
at ing procedure and also
hel ps fi ll our legal requ ire­
ments for frequency measure­
ment capability under FCC
regulations. In addi tion, such
a sta ndard can be used as a
timebase or signal injector to
test digital logic circuits.

The WA7VVC frequency
standard was designed to be a
low cost answe r to the need
for a good secondary fre­
quency sta ndard. It generates
marker signals of 1000, 500,
100 , 50, 25, 10, 5, and 1
kHz, and 100, 10, and 1 Hz.
Wi th harmonics usable well
beyond 30 MHz, markers are
available to denote subband
edges, align receiver dials,
find net frequencies , and
measure the frequency of un­
known signals . Should your
latest logic ci rcuit not perk
properly, two TIL level out­
puts are available as sub-

Terry Shankland WA 7VVC
1909 E. EI Parque Dr.
Tempe AZ 85282

tanUaUI

- - goes right down to I Hz

66



-,
~

capacitors are not supe rfl uous
- usc o ne at each lC.

The var ious frequency out­
put s are selected by a rotary
switch and fed to ASc, o ne
sect ion o f a 7400 qua d gate.
The selected freq ue ncy can
either be passed wi thout
change or gated with the 10
Hz ou t put of A7, an NE555
astable osci llator, prod ucing
an easily ide ntified freque ncy
burst at the out put termina ls.

Sho uld you not have a
swi tch wi th eno ugh pos itions
to suit your needs or just
wish something different in
the way of freque ncy selec­
tion, try the electronic swi tch
of Fig. 2.

The NE555 t imer A 14 is
use d as an astable osci llator
who se output is a train of 24
millisecond low-going pulses
with a period of .81 seconds.
A1 5a invert s this to a train of
posit ive-going pulses. A1 5b
and A100 gate the pulse trai n
under cont rol of the ST EP
push-button switch.

On each low-going pu lse
edge at pin 14, the 7493
binar y counter A17 incre­
ments by one. A16b forces a
reset o n a cou nter o utput of
10 11, perm itting out puts
from 0000 through 1010 to
selec t the eleven freq uenc ies

Fig. 2.

.'•

A10 , a nd 7 490 decade
cou nters A3-A6, Al l, a nd
A12 wi red fo r division by
ten . The 7474s are used as
toggle flip flops by co n­
nec ting Q to the data input.
Preset and clear are not used
and are tied high throu gh
1.8k resistors. The 7490s are
ripple cou nters and are prone
to spikes and level cha nges in
t heir output. Proper bv­
passing of all ICs is necessary
to prevent these devices fro m
putt ing spikes on the power
buses . The . 1 uF by pass
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the schemati c of Fig. 1 uses a
7404 hex inverter , A1, with a
200 kHz crysta l as the feed­
back cleme nt for freq uency
stabi lity. T his circuit pro­
vided the cleanest output of
those I tried. I happened to
have a 2000 k Hz crystal on
hand bu t the circuit will wo rk
wi th a surplus 1000 kHz
crysta l. In fact, yo u can el im­
inate one 7474 package by
using a 1000 kHz oscillator.

F r e q u e n cy divi sion is
acco mplished by 7474 dual
type 0 fl ip flops A2, A9 , and

atcly ide nti fied. Only o ne
trimmer need be adjusted to
align the standa rd.

With the sta nda rd sti ll
attached to the receiver and
providing an audible measure
of its accuracy, a counter or
ot her TTL-compa tible device
may be attached to either
TTL output and that device 's
accu racy checked.

A frequency burst mode is
provided to allow identifica­
t io n o f the standa rd's mar kers
in a crowded receiver pass­
band, Enabling the burst
turns the output on and off
ten times per second, result­
ing in an easily recognized
"beep-beep-beep." Th is burst
is also avail abl e on o ne TT L
o ut pu t.

An external dc input
makes operation in the field
possible. 9-15 vol ts at 250
mil liamps is all that you will
need to have an accurate
sta ndard avai lable for Field
Day. This is cheap insuran ce
against FCC out-of-ba nd cita­
tions.

Circuit Descr iption

The act ive dev ices In the
frequency generation cha in
are 7400 series TTL. They are
rea dily available, easy to use ,
inexpensive, and capa ble of
the fast rise times nece ssary
for high level high freq uency
harmonics.

The oscillator shown in

6 7



Fig. 3.

be eve n better. If you wish to
build the ci rcuit wit h wire
wra p sockets o n vectorboard,
use bus wire for the power
leads t o the soc kets . An effec­
tiv e techni q ue is to interleave
Vcc and ground bus wire) for
each ro w of IC sockets, wit h
a row not contai ning more
than a ha lf-doze n tCs.

Bus wire should also be
used to connect the board
directly to the 309. Do not
invite problems by grounding
the board to the chassis. Co n­
nect t he chassis to t he 309
case, t he board to t he 309
case, a nd the recti fier ground
to t he 309 case. This preve nt)
t he board groun d from rlslog
a bove the po we r groun d and
developi ng noise problem).

As v n c h r o n o u s T T L
devices such a) the 7490 gen­
erate plenty of switching
transients. Put a .1 uF bvoass
capacitor between Vee and
grou nd at each device socket
and another at the power
input to the board. Bvoas
the 309 inpu t and out put a)
sho wn in the sche matic to
prevent spikes and oscilla tio n.

The lead) co nnecti ng t he
freq ue ncy divider IC) and the
selector swi tch make excel­
lent a ntennas, )Q shield the
output from the board to t he
attenuator pot and from the
pot to the output terminal)
with RG· 174 coax t o red uce
unwanted pickup. Long un­
shie lded lea ds will reduce the
effective control ra nge of t he
po t.

Construct ion

Because of t he high speed
switch ing characteristic) of
TTL and t he high freque ncy
harmonic content o f the
o ut put waveform) , each IC is
a transm itter a nd each int er­
co nnect ing wi re i s an
ant enna. A thoughtful layo ut
and carefu l co nstr uctio n are
important to minimize un­
wanted ra diation.

Switc hi ng t ran s ie n ts
appear ing on t he Vcc and
ground line) ca n add un­
wanted noise to the output. I
used a prototypi ng board
with Vee a nd ground planes
to mi n imize glitches. A
printed circuit board would

the fie ld, provrsron is made
fo r a n external dc input. The
.01 uF ca paci to r removes
stray rf from the power lines
and t he ser ies diode) pr event
dam ag e f r o m p o lar ity
reversa l. Two d iodes we re
used because I feel that the
14.5 vol ts o f a car ba ttery
under cha rge come perilously
close to the filter capacitor ')
16 volt ra ting. Wi th the two
diodes show n, applicable dc
input voltage is 9-15 volt).
With the appropriate filter
capa citor voltage rat ing a nd a
single diode, vo ltage) in the
range of 8 to 25 ca n be used.

Do not leave out t he .22
uF bv pass capacito r o n the
309 inpu t. 1t p revent ) oscilla­
tion of the device sho uld a
remote battery be used a) a
power source.

these gate) buffers the 1000
kHz output of A2a a nd
make ) it avai lable at a BNC
jack o n the rear panel. The
other takes the output of
ASc , whi ch is controll ed by
the frequency selec tor a nd
th e BURST swi tch, a nd
ma kes it available at a BNC
jack.

The o ut put to a rece iver is
from ASb through a 100 pF
capaci to r and a 500 Oh m pot
used a) a signal level atten­
uator , Connection of the pot
as shown on the schema tic
prevent) the receiver sen­
stttvitv from being affected
by the attenuat o r sett ing.

The powe r supply uses the
ubiquitous LM309K +5 vol t
regulator . Since the ci rcui t
dra ws only 250 milliampe res,
t he project case ca n be used
a) the heat sink. Dissipation
of the 309 ts o nly 0 .7 wans.

Subst itution for the sur­
plus 7 vo lt power transformer
I used is easv. Use a 12.6 volt
cen ter-tappe d filament tram­
former in the configuration
of Fig. 3.

In o rder to use the uni t in

• • • • •

~---<""""\-----.-----_ '0 , .. J.O~.

of the standa rd.

The binary o ut put of A17
causes the 74150 mul tiplexer
A19 to select a signa l from it s
inputs to be fed to the
standa rd's out put buffers.
A1 8, a 741 54 binary to o ne
of sixteen decoder, enables
t he corresponding LED.

To change freque ncies on
the standard, depress t he
ST EP push-bu u on. The
standar d \ViII step through it s
eleven outputs , o ne every .8
seconds, unt il the butto n is
relea sed. When the desi red
frequency is reached , as indi­
cated by its LED, you have
three-quarters of a second in
which to release the button
before the standard steps
again.

Because of the addi tional
current required by the elec­
troni c switch, the 2200 uF
filt er ca pacitor should be
changed to 4700 uF if this
circuit is added.

The remaining gate) of the
7400 are used a) output
buffers. The t wo used for
TTL out puts wiII drive t en
TTL load) ap iece. One of

,~ "0'
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COMMUNICATIONS, Inc.
2 11 5 Av. " ... X
Il<ook lyn. NY 1123 5
Plio.... 1212 1 64 6 -6300

C?ZREE MIX 01. ,,.
F-Z40 raoe ><0 ....
F·l25 ... ,,. ....
F·87 ,.. .0> , .OO
s.ec soc '" ..,.
F-37 '00 " 1.25

'" ... " 1.10

SERVING THE INDUSTRY SINCE 1922

C/o to _ ..._ " H _ 100 "'rns_u.. i_on po_
I o;do f ... "'ned citeu;!S. u.. f"'''I. I ......do f ...
b< olt.n en. 01 for .1-70 MH• • 02 f ...
l Q-l50MH• .
F.",t. be 20-500 MH. lI ,t .-,8 ..." . 1 $2.00 DOl .
Wi......n h ok.. 20~ MH. I Z ~ 850 ""....1 II!iot E• .
SpIc.f,. _ Pack ""p SOIl USA_
c_ ......,.. _ ..., _cno.;", 52_00; 6'110
In ,n C.IIf.; F.t , C f",....tock . ..
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YOUR HAM TU8E
HEADQUARTERS!

".LOMA. ENGINEERS
e O J H~ U( OND,DO ( A 92 0H

TUBES BOUGHT, SOLD AND TRADED
S A l"f. H~ IfIGII S$$ f V R YOI R JUIt S

MONTHLY SPECIALS
3CX ' 0 0 0A7/8283 $225.0 0 8 "A $ 8.50
3CX ' 5 0 0A7/8877 20 5 .00 8 13 ' 8 .00
3 500Z 4 8 .00 6 146B 4 .60
3-1DOOZ 12 0 .00 636 0 3.75
41 2 5 A 4 2 .0 0 68838 4 .9 5
4 4 0 0 A 4 5 .0 0 8 122 39.00
4 1000A 16 5 _0 0 8236 22.00
4 CX2 5 0 B 27.50 8908 5.25
572 8 2 2 .00 8950 4 .7 5

Eimac Tubes & A ccesso ries In Stock
Write or pho ne for types not listed

BRAND NEW......FACTOR Y GUARANTEED

It PayS To

TOP BRAN D Po pular Receivi ng Tu be Types.
BRAND NEW 7 5 %+ O ff List " F acro rv Boxed.
FR E E LI ST Avai lable - Includes full line o f RF
Power Transistors. Mmim um Order $25.

I

,
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.000 ....
10 102 .

Frequ.ncy Pric.
143-149MHz S139.00
143_149MHI "611.00

Wi th CMOS prices falling
and use of these devices in­
creasi ng, you may wish to
provi de an o ut put compatible
with CMOS logic circu its. A
7406 open col lector hex
inverter package wit h a 211.
ou lluo resistor could be
a d de d to inte rface with
CMOS logic levels. Such an
arr angement will have a
deleterious effect on high fre­
qucncy harmonic conte nt,
but will be fine fo r signa l
injection to a CMOS circuit. -

Ref....nee
I Ed No ll, " Circu it s a nd Tech­
n iques: Digital Ie Oscillators a nd
Divideo-s," Ham Rad io , August,
1972, p . 66.
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• Qualily for an Economy Price
• Solid Stale Construction
• Lin..' Switch (FM/SSB)
• Broad Band

Changes

For those who would like
accurate channel markers for
2 meter FM, t ry a 3000 kHz
crystal in the oscillator. This
frequency can be divided by
t wo 7490 ... to 30 kHz for
standard channels and then
by half of a 7474 to cover
splinter channels. The divide
by three circuit o f Fig. 4
repl aces A2a to retain the
ou t puts of the present
standard. I

Mechanical stability will
be reflected in electrical
stability. Rigidly mount the
crys ta l and t rimmer capacitor
close to the 7404 oscillator.

Fig. 4.

' 0 0 0 . .. ,
,~O"
OSC IL..U1

II talk .
polfr ip...
Ccon.o-lin.e

Ii Model Input Output

I 102 10W-20W 50W·90W
702 8 1W· 5W 60W- 80 W

Now get TPL COMMU NICATIONS q uality and
reliability at an economy price , The solid state construe­II non leaturing magnetically coupled trans istors and a
floating ground. gives you an electronically protected
amplifier mat should last and last.

The linear Bias SWitch allows you 10 operate on either
FM or SSB. The 702 and 702B are exceptionally well

I ' SUited lor z-rneter SSB. Typical power output levels as
high as IOOW PEP can be achieved with the proper drive.

The broad band frequency range means that your
ampuher IS immediately ready 10 use. No tuning is
required for the entire a-meter band and adjacent MARS
channels on TPl ·s new &'con o-lin e ,

See these great new additions to the TPL COM ­
MUNiCATIONS product line at your tavorue radio dealer.

Call or "'/fIte lor prices and mtor·
~~.• mallon on TPL·s comome Ime 01

,..... amaleur and commercial amplifiers,

COMMUNICATlONS INC.

,
, :
, I

1324 W. I3HH ST. , GARDEHA. CA 90247 · 12131 S38 . 98 U

IC--, A-C.S,--.l. & Son. Lrd.. 285 'I'orI<I.-.d 81 W;lIo-.lole. On._oM2J 1loa
I E_ , EMEC Inc.. 2350 -.... 300ft A_ . HolI Io. Flo. DOO'l
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w. J. Prudhomme WB5DEP
1405 Richland Avenue
Me tairie LA 70001

The Incredible

Lambda Diode

- - you can even make it yourself!

BIAS - - -VOL TS

voltage reac hes thi s particular
value, the curre nt through the
device willlevel off. Then any
further increase in voltage
will result in a proportional
decrease in current through
the device. This characteristic
is illustrated in Fig. 1.

The negative resistance is
the resul t of the d iode having
a small p-n junction with a
high concentration of impur­
ities in the p-typc and n-type
semiconductor materials.
Ha vin g a high impurity
density makes the junction
deple tion region narrow so
that the electrical cha rges can
transfe r across th e region at
almost the speed of light.
This effect is called "tunnel­
ing" and was first discovered
in 1957 by Dr. Leo Esaki
wh en he annou nce d the
results of his exper iments
dealing with highly doped p-n
junctions. This was the first
t ime a negative resistance
device was produced,
although the tunneling effect
was predicted mat hematically
as ea rly as 19 29 by three
physicists.

It is th is tunne li ng effect
In the negative resistance

designers or maybe the device
was no t suited fo r the appli­
cat ion a t hand . But for what­
ever the reasons may have
been, we have tu rned to other
devices, such as the FET, for
oscillator circu its and other
high frequency applicati ons.

Just recent ly, a new circu it
device has been developed
that behaves like a Tunnel
Dio de, but has all of the
a dvantages of field-effect
t ransistors. The new device is
ca lled a Lambda Diode, fo r
reasons which will become
apparent later, and is the
subject of th is a rtic le.

Background

Befo re leaving the Tunnel
Diode completely, per haps a
review of its character istics
will help in understa ndi ng
h ow the Lamb da Diode
works and how to apply it
properly.

The Tunnel Diode is a
basic two ter minal device that
exhibits a negative resistance
at certain voltages. What this
means is that as the voltage
across th e devi ce is increased,
the current wi II a lso increase
up to a point. When the

Diode as a voltage cont rolled
oscillator well up into the
VHF range. With all of these
fea tures and the availability
of low cost devices, it would
seem that Tunnel Diodes
would find their way into a
lot of circuits, ri ght ? Wrong.
For one reason or another,
the Tu nnel Diod e has no t
been used to a grea t extent in
everyday electronic circuits.
Perhaps they were no t sophis­
ticated enough for some

NEGATIVE
RESISTANCE
REGION

""'N:- - ----- ----I P

Fig. I. Typical characterist ics of a Tunnel Diode, sho wing the
neqattve resistance region of the voltage vs. current curve.

CURRENT

D o yo u rem ember the
Tunnel Diode of days

gone by? You may have seen
it used in various oscillator
and converter circuits and in
other types of high freq uency
a p plica tio ns. Th e main
reasons for using these
devi ces were low power co n­
sumption, good frequency
stability, a nd extremely
simple circuitry. In ad dition
to these features, it is also
possible to use the Tunnel

I
1
I
I
I
I
I
I
I_ I v - - - - - - 1- - - - -

Vp
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Fig. 2. The Lambda Diode is a two terminal device consist ing
of a pair of complementary depletion-mode junction-field­
effect transistors connected as shown.

+v

The lambda Diode

Li ke its tun ncl diode
co u n terpart , the Lambda
Diode is also a two termi nal
device, but it is const ructed
with a pair of com pl ementary
de p let ion-m od e junction­
fi eld-effect t ransistors con­
nected as sho wn in Fig. 2.
According to manufacturers
of the device, it is easier to
fabricate than co nvent ional
devices and it can be pro­
d uced on one chip along with
ot he r de vic e s. However,
u nl ike Tunnel Diod e s,
La m bda Diodes are not

limited to a narrow resistance
region and conseq uently can
be produced wit h a wide
range of charac terist ics.

Although these devices are
too new to be available on
the surplus mar ket , it is
possibl e to build your own
lambda Diode from a com­
plementary pair of JFET
transistors. Fig. 3 shows the
ge ne ra l la yout for the
Lambda Diode constructed
from an n-channe! and a
p- channel JFET available
from Radio Shack and other
suppliers.

The name for the device is
derived fro m the shape of its
voltage-curre nt characteristic
curve, as shown in Fig. 4 .
li ke the Tunnel Diode, when
a posit ive voltage is appl ied to
the anode of the Lambda
Diode, t he current through
the device increases unt il the
appl ied vo ltage reaches the
pinch-off voltage of one of
the devices. At th is point on
the curve, the voltage is called
the peak voltage, Yp, and the
peak current is lp. Increasing
the voltage further will cause
the curre nt to decrease until
the applied voltage is equal to
the sum of the pinch-off
voltages of both JFETs. At
t his poin t, th e vol tage is
referred to as the valley
vol tage, Vv, and both of the
JFETs are cut o ff. Current

L
Tl

contro l a particular transistor
as shown in Fig. 5 (c).

Battery Voltage Monitor
Since the d iode displays a

bis table swi tchi ng charac­
terist ic with almost zero
sta ndby current draw, it also
makes a good battery voltage
monitor. Simply connect t he
Lambda Diode as shown in
Fig. 6, using a 2N2222 tran­
sisto r and any LED as a low
vo ltage indica tor. Volta ge
measurements on the two
JFETs I used resulted in the
LED being swi tched on at 8.7
vol ts . This "switch on"
voltage was fou nd to be ideal
for devices powered by a 9
volt t rans istor battery. Ho w­
ever, you can change this
t ransfer point by sel ect ing
JFETs with higher o r lower
pinch-off voltages than the
ones I used .

In this part icular circuit, as
lo ng as the battery stays in its
normal o perating range , the
device will not draw any
current due to its excellent
"off" state characteristics.
For this reason, the Lam bda
Diode makes an ideal battery
vol tage mon ito r.

Power Failure Monitor

Ano ther appl icat ion for
the Lam bda Diode is a powe r
fai lure monitor as shown in
Fig. 7. This particular circui t

ANODE
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-v
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ANGE DOT) (BLUE DO
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0 0
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draw in th is state is low (in
the order of a few nanoamps)
and t his feature makes the
devi ce a good cho ice for lo w
power consumption applica­
t ions. Th is mini mal curre nt
will be limited for fu rther
increases in voltage until
breakdown of o ne of the
gates occurs.

The basic characteristics of
this d iode make it useful for
many applications including
oscilla tors, transistor protec­
t ive circuits, battery mo nitors
a nd many o ther circu its
requiring low "off" states at
h igh voltages.

Lambda Diode Applications

One useful applicatio n for
the lambd a Diode is an elec­
tronic fuse that is non­
destructive, fast acting and
provides low current protec­
tion. Three such protective
circuits are shown in Fig. 5.
When an abnormally high
voltage is applied to the
power t ransistor, t he diode
will move into lts negat ive
resistance regio n, effectively
cu tting off bias to the t ran­
sistor and allowing it to turn
off and protect itsel f. For
higher current applica tions,
the diode can be connec ted in
Darlington fashio n as shown
in Fig. 5 (b). Similarly , for
higher voltages, it can be con­
nected as a sensing ele ment to

Fig. 3. This is a top view showing how two complementary
transistors are connected to form a Lambda Diode. JFETs
from Radio Shack (276-Tl2) were used in this instance,
although a 2N4360 or similar could be used for the p-chonnet
and a 2N3819 or similar could be used for the n-channel.
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region on the charac teristic
curve of the device that
makes it possible to ac hieve
amplica tion, pulse generation,
and rf energy generation.

While the Tunnel Diode
held great promise when it
was first introduced, it seems
to have been sideste pped in
our race for better and more
efficient devices. Perhaps it
deserves a closer loo k by
many of us who have for­
gotten how easy it is to use in
designing elect ronic circuits.
Coming to our aid in th is
regard is a new device that
br ings the negat ive resi stance
circuit element into a new
realm of act ivi ty . The new
device is called the Lambda
Diode and it appears to have
a very exciting futu re.
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Basic Oscilla tor

Be i n g similar to the
Tun nel Diode in IT\Jny
respects, the Lambda Diode
will a lso find man y applica­
t ions as an osci llator in af, rf,
and dc-to-ac converters as
shown in Fig. 8. Since the
diode is so efficient, it draws
very little current and conse­
que ntly the re is very little
internal heat ing of the devi ce.
This results in excellent tern ­
perature sta bil ity, and it's a
natural as the basic ac t ive
clement in a vfo or local
oscilla tor.

Building a basic oscillator
circuit is simple - all you
have to do is add an LC tank
circuit and a 6 to 12 volt
power supply. The ac tual
value of the supply vol tage
will depend on the particular
JFETs you use to make up
the Lambda Diode. However,
the actual voltage is not
critical as long as you bias the
device in the negat ive rcsis­
ranee region of it; charac­
teristic curve.

•

pow er fa ilure has occ urre d,
and the gree n LED will be
off. After the rese t button is
pushed, the red LED will go
off and the green LED will
turn o n. Since the diode is
fast ac ting, this circu it will
a ls o d e te c t mo me n ta ry
outages in the nan osecond
range.

FORWARD BREAKDOWN
VO L TAGE

+v

SE r;:- V

AGE f..

Vvalley

NEGATI VE
RESISTANCE
RE GION

SEN
VOL T

will find application in
products such as digital
cloc ks, security syste ms, and
c o m puter o pe r at io ns.
Ba si call y, two t ransistor
d rivers arc connec ted to LED
indicators, with one transistor
biased by the Lambda Diode.
Under normal operating con­
ditions , the diode is off, kee p­
ing transistor -ttl turne d off.
Under these co nd itio ns, onl y
transistor #2 is o n, wit h the
gree n LED indica t ing a
"power on" condition. When
a power failure occurs, of
course, both LEDs will be off
fo r the duration of the power
failu re. The n when power is
restore d, the Lambda Diode
will be "on" causing th e red
LED to come on, ind ica tin g a

-v
(C)

SENSING ELEMENT
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Fig. 6. Battery voltage monitor. With the Lambda Diode I was
Using, the LED would turn on at 8.7 I/O/B, which makes it
ideal (or a 9 1'011 transistor battery. However, by using other
jFETs with different pinch-ott vottoqes. it m ay be poss ible to
raise this transition vonooc to monitor other power supplies .

Fig. 4. Like the Tunnel
Diode, the Lambda Diode
dtsotavs a negative resistance
characterist ic when its bias
vottaqe ts increased post the
peak shown on the graph.

Fig. 5. The Lambda Diode
makes an excellent electronic
fuse when it i'i used to supply
bias to the transistor it is
protecting. An increase in
current will cause the vottaqe
drop across the collector
resistor to increase, turning
the Lambda Diode off. This
will in turn cause the tran­
sistor to stop conducting. For
higher current capabilities, it
can be connected in Darling­
ton fashion, and for higher
vottoqes it con he connected
as shown in (c).

+v

72



-v

.v
)

ANTENNA

ing many useful tas ks. How
well we usc it will depend on
our own ingenuity , -

Reference

Kano , lwasa, Takagi , Tera moto ,
" The Lambda Diode: A Versat ile
Negat ive Resistance Device,"
Electronics, June 26, 1975, page
10 5.
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CMOS memory ce ll ca n be
made using a total o f four
transistors as opposed 10 the
six now requi red for convcn­
t iona! memo ries.

Regardless of how the
Lambda Diode is used, it is
evide nt that th is versatile
device is ca pable o f per form-

Fig. 8. Basic oscillator, To construct a small, low-powered
signal source , all that is required is the Lambda Diode, on LC
circuit tuned to the proper frequency, and a power supply,
The oscil/otor may also be tone-modulated with excellent
results.

(8 - 20 VOLTS
T

1500fi

--1 ISOOn
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V I NO.1 NO.2-' !- V 2 N2222 V 2 N222 2

h. h.

~GREEN
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device an excellent choice for
a dip oscil lator circ uit.

Future Possibilit ies

Being a rela tively new
device , the potential applica­
tions a re just beginni ng to
emerge. Exper iment ation is
prese ntly being conducted on
com bini ng the Lam bda Diode
with o ther devices , as well as
connec ting two de vices in
series with similar polar ity
orientation (and al so with
o ppos ing polarit y orien ta­
t ion ) . The characteristics
produced by suc h circuits a re
proving to be very intere sting,

There is also the possi·
bilit y of using the diode as
t he basis o f a new memory
ce ll wh ich is o nly two-th irds
t he site of convent ion al
CMOS memory cell s. Sin ce
the Lam bda Diode operates
as a flip flo p, on ly o ne bit
line is required to act ivate the
cell. By incorporating two
ad ditional MOSFETs, a new

RESE

Fig. 7, Power failure monitor.
This circuit will indica te a
power failure on a bus
between 8 to 20 volts. As
long as this voltage is ma in­
tained, only the green LED
will be on. If the power fails
and is later restored, the
green LED will turn off and
the red LED will remain on
until the reset button is
pressed.

There arc many applica­
t ions for a simpl e oscilla tor of
th is type, from QR P trans­
ce ivers to dip oscillators,
s igna l genera tors, an tenna
tes ting devices, radio control
a pplications and whatever
you want to dream up . It 's
a lso possible to amplitude
modulate the device , wi th a
tone or voice, with exce llent
res ul ts. Although I have not
t ried SSB or FM with the
devi ce at thi s time , I feci
reasonably sure that the
oscillator will work here, 100.

Since the Lam bda Diode
mai ntains an almost infini te
im pe d a nce in its valley
region, very litt le energy will
be absorbed from the tank
circui ts. Th is is the basic
reason wh y the Lambda
Diod e is so efficient as an
oscllfator and can produce an
o ut pu t am plit ude vol tage of
twice the su pply voltage.
Also, beca use of its cffi­
cicncv. th e output amplitu de
will remai n constant over its
opera ting frequency range,
even when the ca pacitance in
the tan k circui t is varied to
change the frequency. This
featu re alone woul d make the
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BjJI Gulledge K 5UAR
Ro ute J Box 264·A
Down~iJJe LA 71234

Mechanical RTTY Buffer
-- •

using a tape punch and a clock

,

Fig. 2. Note: 5-' is a double pole, double throw switch wired
so 'When the oc is off the other set of contacts short out the
contacts on RY-,.

By using this method you
have o ne advantage ove r the
sol id state unit . That is, you
ha ve a tape of what you have
sent in case QRM takes ou t a
lot of it , and it can be sent
again, either slowly or at full
mac hi ne speed. T h e
mecha nical buffer is a bit
no isy, but it does the job.
Mine has been in o perat ion
for several mo nt hs without
any problems.

Fig. 2 is the simple power
supply I am using. The
NE-555 o nly requires about 3
mill iamps, so the rat ing of the
transformer is almost enti rely
dependent upon the curre nt
requirement s of the relay you
USC_

My I ha n ks to Bo b
Crumley K4DXR, who gave
me the original idea for this
uni t , and fo r his encourage­
ment to build it. •

Ref8t"enc:e

I " U AR T," Hoff and Nurse, Ap ri l
19 74, RTTY Jour nal, and " Using
the UART," Hoff and Nurse, May
1974 , RTTY Journal.
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with the tape you are send­
mg.

Const ruction is by no
means critical. I built mine on
perfboard , bu t a small printed
circuit could easi ly be fabri­
cated. Mine is bolted to the
inside of the model 19 table,
using standoffs, with the co n­
t rol switch and speed co nt rol
pot through the side o f the
table where they are easily
accessible.

This unit can be used wi th
any automatic send-receiver
(ASR) machine. Set the key­
board for " ta pe only," and
get enough slack in your ta pe
to feed the end into the T.D.,
under the tight tape control
rod. Turn on the switch
wh ich activa tes the pulser and
set the speed cont rol to a
point where yo u can at least
keep up with the send ing
rate. If you are far enough
ah ead, you can backspace and
correct errors before they are
sent. Your machine will no w
t ra ns m i t smoot h ly and
steadi ly, and your print er will
show what is sent, and when.

seconds , all the way up to full
mach ine speed . There are pro­
visions made for bypassing
the buffer ent irely, also.

R1 is the speed cont rol,
R2 is necessary to preve nt
exceeding the voltage rating
of pins 6 and 7 , an d R3
determines how lo ng the
relay will hold in, Thi s can be
varied to suit your own
needs; the higher the resis­
tance of R3, the longer the
relay will hold duri ng each
pul se. Thi s t ime per iod must
not exceed 163 milliseconds,
if using 60 word s per minute
(45.45 baud ). If this period is
exceede d, more than o ne
cha racter will be tripped off
at a t ime.

RY-1 is any relay which
will opera te on the voltage
you are putting on the
NE- 555 . In my case, it is a six
volt de, si ngle pole, single
throw relay - a chea p o ne I
had in the junk box. T he
fil te r across the contacts of
the relay is used to cut do wn
o n the arcing while the buffer
is in use. Since you are
switching 115 V ac, there is
quite a bit of arci ng if this is
not used, and the contac ts
will not last as well.

The output of the buffer is
connected in series with the
tight tape contacts in your
transmitter-distri bu tor (T. D.).
This allows these to remain in
the ci rcui t just in case you set
the speed o f the buffer too
high an d the T.D. catches up
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I f you are active at all on
amateur radio teletype , it

is almost certa in you have
seen someo ne sending with
that nice, even tempo which
usually means he is using a
buffer of some sort between
his keyboard and transmitter .
Recentl y there has been a
fine solid state device for this
purpose described in the
RTTY Journal. l However, if
you are interested in a cheap
and dirty way to get the same
type of transmissions, this
ar t icle is for you.

Referring to Fig. 1, you
can see it is really a simple
device. It uses one o f the
NE-555 solid state timer
chips, and very litt le e lse.
What we have is actually a
free running mu ltivi brator,
the speed of which can be
varied. The one I built will go
down to about one character
ever y fifteen or twenty
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• Control unit works on 110/220
VAC, 50/60 Hz, and su ppl ies
necessary DC to motor.

• Excellent for single coax feed to
multiband quads or arrays of
monobanders. The five posit ions
allow a sing le coax feed to three
beams and two dipoles. or other
similar combinations.

• Contro l ca b le (not supp lied)
same as for HAM·M rotator.

• Selects antennas rem otel y ,
grounds all unused antennas .
GND position grounds all an­
te nnas wh en leaving station .
" Rain-Hal" construction shields
motor and switches.

• Motor: 24 VAC, 2 amp. Lubrica­
t ion good to - 40oF.

• Switch RF Capabil ity : Maximum
legal limit.

• $120 suggested Ama teur Net

Site your Dealer . For deta ils write :

l"mmmI
R.L.ORAKE COMPANY
540 Richard St., Miamisburg, Ohio 45342
Phone : (513) 866-2421 • Telex: 288-017

The
Drake
RCS-4

Remote Motor-Controlled
Coax Antenna Switch

Complete
inventory all
major brands

• Alias
• Collins
• Dentron
• Drake
• Icom
• Kenwood
• TenTec

(6-DtGITI5OOmHz Kin
FREQUENCY COUNTER

A 500mHz (6- O'glt) FREQUENCV
COUNTER lorunder 40cents per mHz!
FigIJs it out. It adds up to unheard-of
savings! With guaranteed qualty to
match and exceed overpriced brands.
Lei us prove it to you now!

1000 5
$199.95 assembled

Perfect lor: CBers, Ham., Service Tech., & experimenters!
• HAN,ca,"CQMMERClAL BANOS • 'MREO f. TESTED AVAIl.A8lE· 100HZ REAOOllf • II OIGfTS
• CRYSTAl TIME·BASE 'IHz OPTIONAL ' MASTER CHG t e AMERICARO OK • ADO $2 SHIPPING

Hu'co
lroc::reoble counlets starting at $4S.95are eee ava,l8blel
All coun1lllrS can be tac:loo)' wred and tested WnIe 01 C11 llOdf1y'

80x 357, Depl60, Provo. UT 84601 (801) 375-8566

Incred~ble
coun er

Inc.... pncet

including the
Yaesu FT101 E

• Largest selling
amateur transceiver In the world

• Buil l-in AC & DC power supp lies

• 260 watts PEP; 180W-CW; BOW-A M

• RF Speech processor IE mode l)

II il"s lar lammunicalians...
Adirandaak bas il!

Radio
Supply, Inc.

185-1 91 WEST MAIN STREET . P. 0 , Box 68 • AM STERDAM. N.Y. 12010
TEL (5 18 ) 842·8350

Just 5 minutes from N.Y. Thruway-EXIT 27



P. ScOIl Smith WB9JSE
7723 W. Bender Ave.
Milwdukee WI 53218

a Triac Yet?

Have You Used

Fig. 2. Electro-mechanical
equivalent.

It is generally a good idea
to put a resistor and capacitor
in series across the main
t e rminal s of a triac to
s u p press a ny t ra ns ients
caused when the tr iac fires.
Those transients could cause
the triac to switch on or off
randomly, or give sporadic
operation. Ten Ohms and a
.0 1 cap will do quite well,
alt hough t hese values aren't
cri tical. These a rc o nly a

GIllE aC/oc COIl

T",ac

.~

.,

Fig. I. Triac symbol.

~,,--"

will do , and suitable small
lamps, called grain-of-wheat
la mps, can be found at most
ho bby shops. See Fig. 4 .

The la mp coul d be d riven
by a small signal transistor in
your terminal unit, and the
triac could directly switch ac
to the TTY motor, for
auto-start. A switch could
parallel t he photocell to allow
running the motor as in a
local loo p.

- - nifty solid state

ac relay gadget

will be 120 vo lts. Using 80
mA fo r gate cu rrent, we get a
value of 1500 Ohms for R.
To be o n t he safe side, use
five to ten t imes the req uired
gate c urrent, o r o ne fifth to
o ne ten th th e value of R. In
actual use, any value fro m
100 to 500 Ohms will work
well.

If R is rep laced with a
photocell , t he triac can be
turned o n with a beam o f
light. When th e cell is dark,
it s resistance is h igh, ty pically
1·3 mego hms. Whe n in brigh t
light, the cell resistance d ro ps
to somewhere around 1 50
Ohms. A small lamp, taped
tightly to the cell, will allow
fu ll iso la tio n of the signa!
vo ltage from the triac and ac
be ing switc hed. Any CdS cell

I t's easy to swi tch d e o ff
and o n with a transistor,

but what do yo u use to
swit ch ae? A re lay would
work, but this is bulky, and
consumes power to per form
its work. An SCR wou ld
work, except that it can only
conduct for about half the
a pplied sine wave, resulting in
hal f voltage being ap plied to
the load. Or you could use
two SCRs, connected back to
back. Ho wever , thi s con fi gur­
a tion is already available in
one package known as a triac.

A triac is much like an
SCR, excep t th at it will
conduct for very ncar 360
degrees. Trlacs have three
t erminals, normally called
Main Terminal One, Main
Terminal Two, and Gate.
MTl and MT2 can be
considered the normally open
contacts of a relay, and the
gate the coil of th at relay.
(Figs. 1 and 2.)

To activate the tr iac,
trigger c urre nt is appl ied to
the gate. This curre nt can be
ei t her po la rit y dc or ac. Once
the triac has turned on,
current on the gate can be
reduced to a much smaller
value, called ho lding current
MTl and MT2 will remain
"clo sed" as lo ng as gate
cu rren t is at least th is value.
If gate curre nt is re moved ,
MTl and MT2 are again
isola ted.

To operate a triac as a
swi tc h, we want it to be on
for 360 degrees of t he applied
si ne wave ac, For this
co nd it ion , gate current mu st
be at least the value req uired
to operate in mode III
positive. For instance, t he
RCA type 40668 is rated at 8
Amps, 200 vo lts rms, and
requires 80 mA gate current
fo r t his mode.

Let 's suppose we have
built a high po wer lin ear
a mplifier, comp lete with
safety interlock switches.
T he se could be small
microswitch types, wired as
in Fig. 3. Resisto r R is found
by dividing gate curre n t into
ga t e vo! tage . Bcfa rc the
switch is closed, gate voltage
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Fig, 3. Door interlock using triac.

ma nual, " Thyristors,RCA

QSl FOTOKARD
~OW - a Q SL card with yo ur photo. a pi cture of yo ur
shack, your home - make your card truly personalized .
Send a go od dea r picture, and preferably black & white , at
least 2%" x 2%" (squ are format) . PHOTO S WILL NOT BE
R ETUR N ED . Include your name , ca ll, address and zip
code. Go first class wit h your QSL ~ o ne yo u can really he
proud of! And go fo r less than you would pay anywhere
else. Card s a re large internat iona l ma il size wit h com plete
QSO info on t he back.

250 Card s , $12 .00
500 Cards $ 18.00

1000 Cards $25.00

couple applications for trlacs.
They can be used anywhere a
relay could be used, and are
priced low enough to be
com pet it ive with a relay
ca pab le o f ha nd ling an
equivalent current. O f course,
they have no mo ving parts,
are small and ligh t , and a re
well suited for printed circu it
boa rd applications.

Fo r m uch more de tailed
info rma tion on theo ry of
ope rat ion, and ideas fo r [era
voltage swi tc hi ng and light
dimmer circuits, consult t he

USL FOTOKARDS- 73 MAGAZINE Peterborough, N.H. 03458
Name Call _ Award s

Ad dress
City' State' _ Zip _

o Master Charge :# _

Inte r bank ;;

Exp iratio n Date _

DCa'"
o Check Enclosed
o BankAme ricard # _

o 250 $ 12.00
o 500 $18.00
n 1000 , , , .. $25.00

Signa ture _ 10/76

Ham Help
I a m great ly trust ratedll! You and

the locals in Lafayette. lnd., are
alwiIVs Irying to iecteese the numbers
of amateur radio operators.. Well, I
u:sed to be a ChiCken B'lIlder with
bootleggong capabili ties using a Silo
troni" 1011 C and a Tempo One that
had been convened 10f C8 band.
Those days ....11.' over with; au I have
now is a Yaew FR-IOl S receiver WIth
all the banm plus 2 & 6 meters. So I
did two more things. They are as

follo ws:
1. Subscribed 10 your funky
ffillOJilzine.
2. Boughl a u.s. callbook.

After monitoring 80 and 2 meier
bands and logging a 101 01 local ops, I
loo ked t hem up in the callbook, Then
I would match the list wi lh the local
telephone book. And I was $hocked to
find with a lot of them t hat they v.e re
too busy. not at home, etc., etc.
Excuses, e xcuses: wake up t.etave ne.

Ind . This ki d wants to join the ranks
of an amat eur , I think I am getting the
point across, but I gueS!! the point is
not moli~ating the amateurs in
Lafayette, Ind. With Gompeed, I hope
I can say thaI I am an amateur in the
near fut ure.

Willia m A. McQueen
1419 South St....et

Lafarette IN 47905

I will shortl y be receiving my
Novice license and I would like to
hear fro m other hams concerning
indoor antenna1i to be used on
apartmenls whe.... no balcony is evafl­
able. I am not allowed to string any

outdoor antenna systems. I would
apprec iate a sketch of any approp riate
antenna capable of work ing on 50, 40,
15. and 10 meters.

I will be running 180 Watts and will
have a l ra rnmatch available for match­
ing to my tra nsceiver. I hope someone
has some good sug9!1stions for me.

I """Ould a lso like to be added to the
li51: 0 1 ham helpers_ I will giYl! anyone
help in code or theory. I have it B.S. in
elect rical engineering and my code
speed is about 15 wpm.

Thank you ~ery much. I think Ham
Help is a ~ery good idea.

Bob Hajdak
1834 Pllidey St. Apt. 12
Youngstown OH 44511
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high, pin 3 goes low, and pin
4 (the dot generator out put)
goes high, start ing the fir st
dot. Wi th pin 3 low , the
capacitor starts to d ischarge
toward that point, but do cs
so relat ively slowly due to the
large resistances in the d is­
c har ge p ath . When the
capa c ito r has discharged
sufficient ly, the voltage a t pin
2 falls belo w the inpu t
thresho ld of the ga te , causing

Fig. I. CW code generator
"indicates ground.

"' ., ",

"'

1 1 1
k ',~" , ~..• • •W T4 " i e

"

, .

dependin g upon the partic­
ular SCR and Rand C valu es
you usc.

The dot generator is a
relaxation oscil lator co n­
sisting of two sec tions of U7
(top left of sc hematic) wit h
RC feed back. It works like
thi s : In the quiescent con­
d it ion, the logic states are as
sho wn on the schemati c, and
the 0.27 uF capacitor is fully
charged . When pin I goes

ce V'u~ ,
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R. L. Way WA9VGS
1211 6 W. Belmar Drive
Hales Corners WI 53 J30

Another CW Keyboard Keyer

The 22k and 10k resistors
and th e 0.22 uF capacitor in
series with each o ther acro ss
the 9 volt transistor battery
provide a bit of transient
filter ing for the 9 volts, and
the resistors also serve to
limit curre nt th ro ugh t he
SCR . The d iode connected to
the junct ion o f the resistors
gives a sma ll amount of feed­
back around the SCR , and
m a y n o t be n eeded ,

- - CMOSed for ultra low power consumption

• 73. Jutv, 1976.

T h e TTL mechanized
k e yb o a rd keye r

pre vi ou sl y de scribed by
W9UBA and WA9VGS* has
been carr ied a gi ant step
for ward by K6BS (for merly
W9HI ). Ern li ked the
simplicity of the Keycoder I
design, b u t wa n te d a
complete ly ...e lf-contained
unit with very lo w battery
drain for mobile and portable
CW usc. So he rcmcchani zcd
Keycodcr I with inexpensi ve
and readily available CMOS
logic ele me nts and obtai ned
the following results: 7-8
mic roam ps of p ower
d iss ip ati on during kevcr
ope ration , and a few tenths
of a rn lcroamp during the
quiescent state (there' s no
"on-off" swi tch in his unit).
Ern repor ts t hat he's st ill
using t he same 9 volt
tran sistor battery that he
ins ta lled in October, and that
it 's st ill reading 9 volts
(mid-March}. Useful battery
life should about equal the
shelf life of the battery.

The elimina tion o f an ac
power supplv in this CMOS
kever, of course, mea ns less
weight, less space req uired,
less bu ilding time, and, most
important , fewer dollars to
build. Also, with no ac leads
coming into the unit there is
even greater immun ity to rf
interference (K6 BS operates a
kilowatt and has had no rf
problems].

A~ sho wn in the schematic
diagram, the circuit operation
is pract ically identi cal with
that o f Keycoder I, so on ly
t he d l ffcr e nccs will be
co mmen te d u p on h ere.
Observe tha t pins 4, 5, and 6
of U7 (top left of diagram ),
and pins 11, 12, and 13 of U7
(to the r ight of the SCR Q1 ),
arc sho w n as inverters.
Actually, these arc 2 NAND
gate sec tions o f a quad
2-i nput NAND gate element
(CD40 11 ); they function as
inverters ' it'! t his circuit (t he
inputs of eac h section are t ied
together), so arc shown as
invert er s.
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Miles Per Gallon
Circuit
Dig'fal Flow Sensor $29 50
Speed T'ansducet $ 8 00
(Speedy "'II'make at"(! yea')
CMOS Ratl! Mulf'pj,...-s S19 95
2· 50 ,n Dosplays S 250
IncU1es Coto.or Oescr,pIM
PC Boatd !'lOl nc1JOed

- CUSTOM
SYSTEMS

- KI TS
_ A CCE SSOR f ES

Ie UPDATE
MASTER MANUAL
Complete IC data I,om
all Manufacfu'ers. 14 1XlO
cross rele'eoces $30 00
w,"'! update sefvoce
UnIled Quaflblles IIVllIIBtlIe
For posllll)8 add 52 00.
Foreogo Sf; 00

ElIMINATE IGN ITION NOISE
ELECTRO. SHIELD e

YOUR ENG INE

MORE RANGE .••
with NO NOISE

P.O. Box 4430M Santa Clara, CA 95054
(408) ....'640

Same d8y s hipment TERMS: $5.00 min. order U.S. funds
Festline parts only Factory Calif. residents add 6% tax.
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Not a Cheap
Clock Kit $17.45
loclt.des everythng
n'cepl case
2-PC beams. 6- 50LEe
DoWlays 5314 "'locI<
~ traoslormer aI
co "PCh ," IS and ....
n<:>" 0n'\S

call ----

call _

c Payment enclosed
(1 extra BONUS issue)

o Bill me later

secondaries are connected to
grou nd, and phased such that
a posit ive spike is generated
when a key is closed and the
SCR fi res. As with the
original Keycoder, the
pha sing of the cores can be
determined experime ntall y
during construction. The 1k
res is t or s from the core
secondaries to grou nd are for
loading, and 1k is simply a
no mi nal value. Because of the
ext remely high input resis­
tance of CMOS elements, all
pins must be terminated to
preven t self-oscillation and
resultant thermal runaway.
Therefore pins 6 and 8 of the
CD4013 n ip flops (Ul·U4j
are connected to ground
through 1 M resistors. The 22
pF capacitors stre tch the
extremely rapid input spikes
from the cores into 10 usee
wide pulses to set the shift
register flip flops.

NPN transistor Q2 can be
selected with sufficient drive
to work with either of t he
output sche mes d iscussed to

the previous article. -

magazine
Pe,erbo'ougn NH 03458

name _

c Address change only
o Extend subscript io n
o Enter new subscr iption
0 1 year $ 10.00

Let us know 8 weeks in adva nce so tha t you wo n' t miss a sing le
issue of 73 Magazine.

Attach old label where indica t ed and print new address in space
provided. Also include your mailing label whenever you write
conCl!l"n ing vour subsoiption. It helps; us serve you promptly.

address _

c ity· state zip _

If YOU have no fll tHl handy. prim OLD addrns here.

MOrIN'?

Write 10 :

pin 3 to go high, and pin 4 to
go low, completing the fi rst
dol. With pin 3 high, the
capaci tor starts to charge
agai n, but again takes a fin ite
time to do so because of the
large R. When the capacitor
charge reaches the input
threshold of the gate, pin 3
goes low again, and the cycle
repeats, as long as pin 1 is
high.

In orde r t o f urther
conse rve rrucroa mps, and
because all his rigs have
sidetones, K6BS did not
include a monitor in his
CMOS keyer, but the above
dot genera tor circui t cou ld
easi ly be duplicated, wit h ap­
propriate changes in R and C
values, to provide a code
monitor ; onl y one additional
291/ element would be re­
quired.

The core matrix circuitry
is a little different than that
in the TIL Keycoder. First of
all, the lo gi c is reversed si nce
CMOS fl ip flops are set with a
logic " 1", rather than with a
" 0 " . He n ce , t h e core

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

..~:s name _

),,; aooress _

[
...~ __cit~-_--_------state ZiP ...
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FAST!
NOW YOU CAN CHANGE,
ADJUST OR JUST PLAIN WORK
ON YOUR ANTENNA AND
NEVER LEAVE THE GROUND!

Rohn manufactu res towers that
are designed and engineered
to do specific jobs and that is
why we have the FOLD-0VER
TOWER " , design ed for the
amateur . When you need to
"get at" your antenna just turn
the hand le and there it is. Rohn
"fold-over" towers offer unbeat­
able safety. These towers let
you work complete ly on the
ground for antenna and rotator
installat ion and servicing. This
eliminates the hazard of climb­
ing the tower and trying to
work at heights that could
mean serious injury in a fall.
So use the tower that reduces
the risks of physi cal danger
to an absolute minimum ... the
Rohn " fold-over"!

Like other Rohn big communi­
cation towers, they 're hot dip
galvanized after fabrication to
provide a maintenance free.
long lived and attractive instal ­
lation. Rohn towers are known
and used throughout the world
. . . for almost a Quarter cen­
tury . . . in most every type of
ope ration. Yo u'll be in good
company. Why not check with
your distr ibutor today?

"
Unarco-Rohn
o..iS!On at Una,oo lnduSl'lM, Inc
P.O eo.2000. Peo<,•. I'1\OlI61001

",.. learn the truth about your
antenna .

,.,.. Find its resonant
frequency .

,.,.. Adjust it to your operating
frequency quickly and easily.

If there is one place in
your station where you cannot
risk uncertain rnults it is in your
antenM .

The Palomar Engineers
R-X Noise Bridge tells you if your
antenna is resonant or not and, if
it is not, whether it is too long or
too short . All this in one
measurement reading . And it
works lust as well with ham-band_
only receivers as with general
coverage equipment because it
gives perfect null readings even
wilen the antenna is not resonant.
It gives resistanCit and reactance
readings on dipows, inverted
Ven, quads, beams, mulfib.1nd
trap dipoles and verticals. No
station is complete without this
up·to-date instrument.

Why work in the dark?
Your SWR metu or your
resistance noise bridge tells only
half the story. Get tM instrument
that really works. the Palomar
Engineers R-X Noise Bridge. Use
it to chKk your antennas from 1 to
100 MHI. And use it in your shack
to adjust resonant frequencies of
bolh leries and ~rallel tuned
circuits. Works better than a dip
meter and costs. lot tess . send
for our free brochure.

The price is 13'.95 and we
deliver poslpaid anywhere in U.S.
and canada. california residents
add sales In.

Italy write i2VTT, P.O.
Box 31, 22063 cantu. Ellewhe,.
Mnd $42.00 (U.S.) for air parcel
post delivery worldwide.

Fully guaranteed by Ihe
originator of the R.X Noise
Bridge. OROER YOURS NOWI

PAL",...AR
ENGINEERS

BOX 455. ESCONDIDO. CA 91015
Phone : (714) 747·3343
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Send For Data Sheet

So, why use a hulky. current-hungry, IJI/t;(/lIlJlcJ T T l ,
synthesizer, when J'OIl cull have a /110'1' versatile,
co m pa cl Stat c oj" 111(' A rl ,'i "t'(' ('0111 111 JI)' le.u' Only
$225.00 ut you, acatcr .WOI/.

THE SCl800M 'SPECT RUM CHAN A LYZER '

Now y ou ca n svr nbestee almost a nv 2M transceiver o n t he
market' There's no need to nede-io your present crvs ter­
controlled rig. T he SCl800M IS the ON LY svnthesill:!f to use
CMOS Logic " Po wer MIser " circuitry whtch produces an
unbelievabl y low cu rrent dra in of only 45 rnA! No! 500·900 rnA
as w it h the competi tion ' (I mp Oft ant when used w it h a ba ttery
powered riq.] It' s com pact too! O nly 1 .4X6XS'· . (Makes p ossi ble
the F IRST SYNTHESIZED POR TABLE Spec Comm
560 /5 12; 0'. Drake or Kenwood'!

FEA T U RES

DEALER INQUI RIES INVIT ED

>
s I'ce ••u Olf ...", .." •

,~%\~\~
•

CHA " A ~ rrc . " DO'

Z' gl ue , ~ 'tIi\~ ht\U~in
~,~,\\\.~\l\.\\, 0- .., .IV -li!

- '"'C-J.. ... I

0 " 5C-1800

. 1800 Channel Combina tiol11i! 14 5·148 MHz in 5 k Hz s teps.
• Automatic: ±600 k Hz repeater offsets.
• Dir ecl & reverse repeater modes.
• Provis ion for 2 Opt iona l o ff se t s.
• ProgramrTl<l bl e Me mor y Channel - A push o f a bun on

" w rit es" your curr e nt channel into a co moc tee-uee memory.
Retur n t o t he " sto red" chan nel a t a ny lim e w it h the flick 0 1 a
switch'

• Unique ' 6t h' transmit m ode allows y ou to transmit o n t he
memory cha nnel a nd receive o n a switch -select ed freq uency.
Yo u ca n dial ·up an y T!R com b ina t io n at any t ime !

• Fast, co nvement , "Lever-wheel" cha nnel se lec t io n.
• Seper-cteao o ur pur t

A2M P.Ll. SVNIHfSIUR - So Advanced And So Versatile,
It Will Make Your Rig A"DRfAM MACHINF'I .

U Built·in AC Supply w/Inst a nt
buy . swucncver

o Lo ca l M,c supplied
o Jacks Pro vided for Remote Co n­

tro l, A uto-Patch, etc.

Spec if ica t io ns
RF Output .. ... . ,30 Watts
Inf onlle VSWR proal
~nsitlv"y O.3uV !2OdBQI.
Setectwuv ·6dB @ ±ti.5 k Hz

.seee e ns e-o.
·9OdB@!30k Hz.

Desense rO vertoad ... W/1uV de­
Sired s~nal, desense Just 1J,..g,ns @

acor oe. SO.OOOuV @ !600kHl
Spurious ResPOnse .70dB mIn

... AND ADRlAM MACHINl So Versatile, And So Well
lngineered, It's Destined To Become An Industry Standard!

SEn 1000 REPEATERFEATURE S

Fo r t he repeater Ql"o up thai demands lhe finesl! Th e
SCR 1000 is designe d for lo ng term re lia bi l ity . ease of
opera t io n and rn amtena nc e. Onl y the best qua lit y,
consecvauverv ra t ed co m pone nts are u sed, Send tor
I urrher .o tor manon (Sold Eactor v Direct onrv.I I n t- o -
duclory pr ice S79995.

Inq uire about Our Rep ea ler R CV R. X MTR . & C.O.R_ Boards

/$fill1SPEfa!''!o~'Y!c EFr!!If!'/1/!'!!~~L!90NS

o F ull Met.-ing o f crit ica l levels.
o Front Panel Contro ls for tim er s

& A F level s.
o l ight ed push-b ut tons fo r can·

trol /test functions & status indi o
cator s

O St a t e of the Art CMOS contro l
logic & timers - No H elavs!

O Built ·in lDer - field program­
mable, Fully ad justab le.

o Exclu sive S p ec Comm
MOS FET / Hot Carr ier Dio de
rcvf. front end - gr eatly reo
duces 'desense ' & 1M pro b·
lems !

8 1
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(.o" ia l PluS ..... , .. _. , $ _~O

Co..i.1Rc, ep,. d " .68
ea. .itl R I~ I Aos,le Ad.lpw 2.29
C"..i~IJun<tiOll . . __ . • • . , . • . 1_11
Ad.lplef for RG 58!U ...•. •• • _25
f).)ubl. M.le Ph'l . . . . . .. ... 1.60

•

PL·2S9
SO-239
M·3S9
n.ass
UG-17S U
OM

l ow 10" A f "",.-1"'0 IOf A....'eu.., C lll.... 8 _
. od lobo•• to' y ~... S,I'e' plt,"~ to' hilt> RF <:oodu-l;­

11"ly,

••
C
o,

MODEL PCt P i. ideMico l in all ''''p'''h 10 Ih. PLf .,..
<opt Ihol t...o n~.i.t",. 0•• ~..d in.l ead ol .h. fET .
Mod.1 PCLP 117V AC, 60 H• . Wi,ed & tell'" $39.00

UHF RF CO NNECTORS

4b"

SER IES 58 1 - PACK AG ED
CABLE ASSEM BLES

All POPUIIlr l.,~ths are now a Vll ilir.ble in
your c hoice o f RG 8 t U Or RG 58/U t y pe
low 10 "" poly f....m d ielectr iC': cable , In~led

P L- :l5 9 eoneectors are ASTROpl~tedlSl ­
Amphenol '. new non-b rn i.shine finish ­
whieb hal 1111 the ad"antales of precious
metal plus m are h""t , C'OlTosion a nd .bn­
'ion ...,sistors that S1h'er e ...... had!

RG 581U TY PE POLY "OAM COAX IAL
CABLE ASSEMB LI ES

58 1 ·5803 : 3- ft . with A ST RO plated
PL-25Y 's 011 bot h ends. "., S 3.8 2
5 8 1-5 8 1 2: 1 2-ft. wit h A STRO pla ted
PL-25 9 's 011 bot h .,nd s. ... , . .. , .. $ 5.08
581-5820-2: 20·ft. with ASTROplated
PL-2 5 9 '. on both ends , . 5,88
581-5850 : s o-n . wi t h ASTROplated
PL-259 '. on both ends........... • 8 .94
581 ·51176 : 75-ft ....·i th A ST R O p lat ed
Pl.. 259' s o n both "nd•........•.. Sl1.22
581-58100 : 100-ft . with AST ROpLtted
P L-2 5 9 ' . on both ends . . a12 .9 8

RG 8 /U TYPE POLY FOAM COAX IAL
CA BLE ASSEM BLIES

5In-R03: 3-ft. with AST RO p l.. ted PL -2M:l's
on both e n ds , , , , . . , , . $ 4.46
5 81-8 20: ao-n. with AST RO plated
PL-2 5 9 ', on both ends $ 10.36
581-850 : 50-ft . with AST ROplated
PL-- 25 9 's o n both e nd•. • . . . . . • . . . Sl 8 .58
581-875 : 7 5 · f t . with ASTROplated
P L-259 '",on both e ede, $25.48
581 ·8100 ; too-a. with ASTROplated
PL·:l59' s on both end ", $31.96

All BAHD PREAMPLIFIERS

' I IHRU1I DM!1lRS
, hi DMDDElS A~"UILl

• UCOMMI NDID'D.
.EC!lVU USE OfIL'

• INCLUDES P'OWU tUHU

MOOH PL f .",pIoy. a duo1 Q"" ffT pr,, 'fido"'1 nO...
li9".e . 01 15 10 ]( db ., et.,pH><lo"'1 upan bond_
Tho " eo. ,;Q....I _ I",,,,,,our 01 _II ,"",.; o...ell
G. i"'_ oncl '!""'IOU• •ojoc:_ ",. g....lI y " p'Gved _
0.....11 Q"; n io i" e .ce.. o. 20 db . Panel ' OII><>in.
O""cl.i"ll ' ha ' n.te.. ,he ""........ d ..ectiV 10 .... . e-
c,.;..... 01 to P,......p
Mod.1 PL f 117V AC, 60 H. , Wi,ed & 1• •led

Now ~el TPL COMMUNICATIONS qual,t v amI
.",I'<WIllly 'II an economy pnce. Tile nl w Eeono­
LIne ,;,vu ~ou e-oe' yl",ng lIIal you' . , come to
e ~peC I ',om TP L ill a r,al COSI reductIC,n. Tn.
lal lS' ....eRa/Heal and el<t<:tron'c conSlruCIHln
lecnn'(JJes comll,ne to ma~e ,ne Econo-L"'"
yOul DeSI amplll, ... v"luI. Un.",. OfoaO-tl ano
c"cu,t,~ ,e",,,,es no lun,ng Illlougnoul Ihe
ent". 2·"""le, aano and i1dJilceot MARS CI1,In<
nels. Stte tnese ~,eat <'le ..... aOO'I'on$ II) tneTPL
COMMUN IC A TIO NS product line at your tavcote
amateu r '.ldlO de .l le,.
~ . , .'" •••~ ~ ••o<,f,<o".~' .'<OH ~ " '. '0' o~,

A ~ . , .v ' .o ' o~" . " s"~..,,'•

miL. »cc '." ." , . " .

~
~, " .,.

.' , c , "_'"
CI> ~ O'c ."O O$ , oc

+-- - - - - - -------j

DENTRON

160·10AT SUPERTUNER™
Wa n t a n anlenna l un.r 10 mat ch ...... vth ing
bet~.n 16 0 and 10 th r o ugh balanc.d li ne,
c Oa " line a n d rand om line . p um p OUt Ih..
l ull lega l Iim;t and I<>ok and l.Ou n d good
d oing it l Sup e ' t une , T M .. th., o n. l or you
.01 j uS! $ 129 50

160·lOAT ·3K SUPER SUPE::RTUNERTM
De"ignlld and enginee red 10 b" c OlnP lll ib l"
w i l h the f ull p ower highlV eHici""1 m o d ern
a m p h l i" " IlOW a " . il" b l" to the a m ..teU' In
Our opi nio n the f i...s t t une r o n In .. m a , k ll l
tOdaY. $229 .50

80·10AT SKYMATCH ERTM
H e re's en ant e n na t u .... to, 80 Ih ro ugh 10
m e t e", h and le ,; f u ll le gal po"""", .rn d matc h es
y o ur 52 ohm ,ra n,;c e i"e' t o a r andom wi ' e
antenna , 8 0 10A T is y o u rs for o nlv $59.50

talk
po~er

Y7PL' ~
'PL I .. I I le. ... , 'lIca?

THAT'S RIGHT !
InfrodwC lftC Ihe ECOMO-llMl

MODEL 200

lOW COST
HiliII' PASS fllIU

MOOn HP.S

ces Model 220
ces Cln naw off...
vou a TOUC H·
TONE· bacl< lur
St.,,"".d Comm"ni­
CillO,. hand h.1d
'adlos_ Th" is I"
c ompl.l. back
a..mb lv wllh the
TOUCH ·TONE ·
. nc" d ... maunled
and ....dV 10 plUll
in lo Ih. PfiVal.
chlnn.1 conn.C1o, .
AI>o included i. an
L l C ton. gan­
•• a l ion indical'"
and.n ••t....l to....
d • • ,u io n a d lus<:­
....nt .

Ah,,,,olo, f ,it.... nan·'~noble $ •.90
f eed-tt.. u Coa. f llte •• I ", I 2.S8
f_ d ·lh." Coa. f ill......5 ",I ' .06
Some a. C «l. u <"'P' 70 ""'po_ ~.78
Gene<o'", f,it.... l-lO MHz. H, ...... p_ ~ .9O

Ma.i"" ~o_ f llte<. l u..obl. 7,~

Gene<..,0I' F.I ' .... Hi_o...p.. ]0·60 101Hz ~ ,90

Tunobl .. All f ,l' e . , 52A. 22 60 MHz 12.5Q
Tunable AI" f ,l.... 70A, 22·60 MHz 1].1.
Tunab le Ait. f llte ' , 70A, 100·200 MH z 13_ U
T ~..obl" Morin" Ahernolo, Fdt"" ~9A 13.1.
T" na ble Mor;ne Alle. no 'o, f ,it" . , 68.0. 13.69
Vol'o" e Ro" ul..,o. f ,lle. 4.90

CES Touch To..
Pads _ $49.95 ...
_ Modol 200 _

acouu.e coup­
""'II - Mo6eI 20 1
I", .....unll"'ll on
w. lkie. '" h. nd ·
held.

FILTERS
ELIMINATE INTERFERENCE TO TV SETS WITH

AMECn HIGH AND lOW PASS FIlTERS
l OW PASS FllTU

ecen LII2

Af -I O~

C-20
u.
C-70
CI])O
02l
Hf J060
1-52
1-70
TH 70
1M .19
TM6a
Vf -225

Mod.. HP ~5 i. a .inQ1e .""tio" h'gh.pO.. lille'. AM
" C'q" c n( ,e . above ~ 5 Me O'e pO....d 'h,ough ...i,hou '
10.. Olh... leot",., ;n<l"de ~O db ond ",o.e otlcn~O­

.ion 0' U MC, ond belo... 20 db o"en"o'ion 01 10
me'e.. , Neq l;Qible in'Crlion 10", $1.95

MOBILE COMM UN iCATIONS filTERS f OR VEHICU LAR
ANO MAR INE ELECTRI CAL SYSTEMS

The A",,,,,o 10'" pa.. fille.
.vPP.e..... ,he ,ad"'''O''
a l "Ii .p~.io~••iQ"al,
"bove'O M<_II i.d... iQ"ed
to. Coa ..a1 <abl.. (52 10
72 ohm'!. Qlh... l..at~le. incl~ d.. , N. QliQibl. 1.... 'lion
l o .. , 35 db. ond mO'. oll e..~a tio" 01 ho'moni' o "d
, p~ , i" u . !,equemie. abo• • 50 MC-, ...ili hon dle ~p to
20 0 ...atll 01 RF po ...,,,
Mode l lN 2

MODEl
220

FREE Surprise Gift With Every Order
Maste,charge and BankAmericard accepted 011 no n-discounted orders

Orders over S1000.00 may deduct 5% Add $2.00 for shippi ng and handli l19 on all orders

Mail your order to Distributor : TUFTS RADIO, 386 Main St., Medford ,
Ma ss . 02155. Phone (617) 395-8280
PLEASE SEND ME :

... . lIf..~....",.

386 Ma in S t .• Medford MAo 02155
Phone: 617 ·395-8280

NEW ENGLAND'S
FRIENDLIEST HAM

STORE
Open 9 AM to 9 PM

Mon. - Sat.

Rad io Electron ics

ZipAdd ress -====-Zip:======5'.'8 _
Name _
CHy _
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HEA\' \ ' DUTY 2·ELEM t:m
.fO.M£T1:R 8EA..I .

T...,o .."rkinR elemenls on 15,75 font
.t",,1 boom. \la ~imum lor..... anl Rain
and f ....nl-lo-b..r k r a tio in Ih" ew o r
phllnll portion of the 4O-meter bend
is e"silv achi"ved for op t,mum
pe rfurmanca, Large h i ~ h ·Q 10ad inR
coils are .....ealher-proof..d. RUR Red
desiRn 888ill' ta kes 100 mph w,nds .
MB-4oH .

L;;a.s_.... _
W ELECTRO NICS

but .tl1l provide. e ~Cfdlllnt perform­
anrll charocteroshcs . PrecISion
tuned and .......... ther_proofed traps
are combined ",'il h ruUed construc­
tion TB-3HA

[CUrlo:O :\ol ICAL 2-EL£M£ST
TRIRASD BEA M .

T.....o ""orkinR elemenls on eacb
bond in 10, 15, alld 20 metll". 8,5
foot aluminum boom Can easil\' be
rai-...d on an ,nupensiv8 mllSl and
operHtAd ..."th a s tanda rd TV
rot al or . Withstands wind . up 10 110
mph , TB·2A ,

SWAN BEAM ANTENNA SPECIFICAnONS
~ '- f_,... - - ,- *- •• •• ~- '_n _. - - - •• ~. - .- ~,- ~ b •• ._- ~ .... ~ , " .

~"' ... ' ..... dB ,.. .,. >t'. '0' ,.'.... "n ..... '.- '. " -- $:l4q'~~

TB-.HA ... ...."dB '0' , , .... ,..., .. ,,., ....
". L1••

. ..,.It "'b• 1 899~

~"
,~ '.,... I"" • v ..-- " ,a- .... .- ' .... It ..- ,,,.

- ,. ,..,... ,I,.", . . ~ "...- ..... .- .... It .- ,..

HEAVY DLT Y ~ · E LEM[!IoT

TRIBA!IoD BEAM_

Four workiJlll .lftments on e&<;h band
in 10. IS and lO me'"ro, 24 fOOl
boom perm,'s opumum SP8cinl/ for
m.. ~im \lm for""um gllin a nd lron t­
to-bale. r a tio . All tr a ps a re pre"i~ion

tunod "od ..... ..Hth..r · proofed. Ru~ ~..d
reliebilit }' es.u res abilit v to wi tb­
stand ...-inds up to 100 mpb. T8-4Il A

Hf.A\'Y DlTY ] ·£u'..n :'T
T1I:JBA ...-D BEA " ,

Thr.... ...-o.kmll IIlemllnts on ...ch
band in 10, 15 ond 20 me'er•. 16
fool boo m rnqu ires a h~ht..r <Iut v
r ..t..r >lnd to....... r than ' h.. TB-4HA

SIM'AItI®
ELECTRONICS

\1'111' waste watts '! • • • " r-_ ~=->~~_, --n -- High-O Fixed Antennas3L-' • . , ~ . .-
All S_an Beam Antennas .r. Rated- ~.

·fv· - for 2000 Wan. a n d D••ignotd •• u • •
o •

52 Ohm Co••iel Fe.dUne.

SWH-t guards auamst power loss
lor 521.95

If you 're not pumping out all t he
power yo u're paying for. our litt le
S W R· l c ombinat ion power m eter
and SWR bridge willtel ! you so, You
read forward and refl ected power
simu ltaneously. up to 1000 watts RF
and 1;1 to infinit y \'S\\'R a13. 5 10 150
~fIIz .

Got it all tuned up? Keep it tha i
way with SWR·1. You can leave it
right in your antenna ci rcu it.

~

[\:eLL SIH
DELUXE
S-B.-\:"i D ' IO BIU
a ~ "' :"ill '>;" '"
_ All hand n,.n".1 sU" L, ..hin~
In',·nn. far tu, t s ~O. 40
.nd n m<','"
• P" ..... , ,.,<d . , toOO W.",
PI P
• In.:tad<. ... ..., .. ,'t ion "'dh
mablt ,,,,,1 .nod "~'oa< ...'hip
top ","cllon. 4 ~ .·\ n' <n "" ~ I I4 .~ ~

I

O~ LUXf.

742 TR J· II AM I
MOBILf:
Jo :'O TE" :'O ...
• "'ul ....m~lk.ll) ' .d,u,t> to
p.opr' ,~",...n"" for ~O . 40
~nd 7~ m<H"-.
_ Po..~•••tl'd ~, ~OO Wall.
P L P
_ Ind ud<, 1>",.. ,",clion. 'ult.
Oldl,"",1 .nd whip lOp '"'c·
'io n 74! " ","nnd $7'l.'l~

." "

SWAN METERS HELP YOU
CETITAlL~CETHER

These wattmeters eeu vou what'S going on,
w~n one of tnese ,n·llnewattmeter>; power readings' For wnatever o"rpose
you II Know If vou're Qetting it all we ve got tne wartmeter for YOU use
togetllE'l' a ll tfle t"ne Nee-t:l hililh ac· vour s wan Cfedit card ApplicatlOflS
curacY' HlQn ll()We'l' F\;Jn(lIing' ~a~ at your Ot:'aJer" Of wnte t o us

Op en 9 AM ro 9 PM
Mon, - Sat.

386 Main S I. , Medfo rd MA 02 155

Phone : 6 17 ·395·8 280

NEW ENGLAND'S
FRIENDLIEST HAM

STORE

Radio Electronics_.

SI'.'A~ 700cXChomplon Tro• •_
"'''.f 1m ... ll. P ~ P. ;np"'.... II,. 11... _ po~

......,.... bond>. "a",,- ........
uI__~ "'" tblo .ooclo
_ .... uod _ . ...
__.'6--1".9'

S"" A~ L1SE",R
AMPI. IFI>:Rs '"
M.,I< tl 2'M'" Wa"
P.•:, P, lull lepl
,npu' I"''''~' "nHoo
'M I 200X .... " ..,..
c.,twt 12<M' .alL
P.f..P. ,npa' po .
....a.. ..." .. to"'" ....
......~. oupplY . Tbo
~ ..o , ~ ~ .. ""u....
I1U9,9f>

Add ilio.w l Swan product. inc/ud..: fi-¥ed
atld mo bile a nlenno•. \ ·FO '. 1"Il'phonc
p at c h , \"O.\" . wa ll",../"r. mkro p h,u,cs and
m o u n lin, kit •. A . another "xtra ."n'ice .
only SU'an EI"e/r-onic. offers foctor)'­
back..d financinll /0 th.. amateur rgdio
communit)" . \'''''il an authoru..d Su'an
Eke/ronie. d ealer for ("Onlpl.. te d .. toil. o r ,
if ) '011 pr.. f.. r. wr;"' :

SWA." . ....:rooA T.8""""'.....
full, O<>1id"'.'8 , unique br..d·
bond ' " ning on .11 fivo bond.,
.001 inl'n," VS\\'R proloction,
" ...",.,... "p " lOU ..." .
P~ .P._ ......I~
~... "799.U--

p~ ."" .",
~ .... " '

Han li the world Ol', ' r 1'0 1"" a m o t"u r ra dio
p rodurts from Swan EI"ctro n ic•. A m o ng th p
mod re.p ..ct,'d of t h" ... al'f' t h e uniqu"
• inlll.. -.id..bQnd rill' u'i th tha t "'''''''';01rroml'"
thin,·' extra lill .. t h o S(' iIItulra t ed h..l'f'.

n o.;"lT 1100X """ " Ill .f.
U"' AI " " pu n...
To <,u.d,up", tho ""'P"' 01 , •• :lOOB
n .....' ~ ""... . ....pl. add ,h,o
_lclI I.... _ .. thaD' 1,10-
..·.M '" _ a-poto .. ,th 001'_
,...._ """,_ """,,,' uod pnn-;-
_ on,"""" ALe ,.... c.._
-. *1. .M>"''' ,... _n', $M" .. ~
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. ~-_.. _-­....,y .... "~" 'oo '..'
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Tempo VHF/ONE
(M " t 'E" }" u ·,.. "n" _ Jf<n</IUf

No _ to ..lot any longof ~ t~"" ,t' Wh.' hor vou • ••••.-tv on

2·....... ' orod ..0" 10""'''"11 ...,..., Of V""',. ,",, Ih 'n~;nll ot ",",nil
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- , ,- .- ..-._~ 'M' ~. ~. "'!oO '0-- • " » ",-, '" '" '" '"'",n ....", • I' 6' " ra
..... G..n ,,~ 9 S d" 1\ ~ "6 ,, ~

, a ""'0 »~ ,,~ l'6 "8 ,, ~

W,,'1'" "" \ , lbo 19 '''' " '"

Lu.h Craft hM rr~RI~d "hOlh~r r,r.•t by mnkinlf Ih~

,,,,,rio', m""t I"'pu b" Z m~ln anl...ma Iwk~ "" l(OO<!.
Th~ n~w Illn..., Hnn~r L. drvrl"l'~d from I h~ h"'ic
AR·Z wilh th_ half w'n,'.,. in ph...... and a on~ ~irhlh

"'a" ~ malc hih ll . Iu l•. Riaro Ran¥"r lt1""" an ntrrmely
1<>w ang1~ of nod>alion fOl'" ~t1er .irna! ro"'~~. It in
t unable 0.-.• • broAd 're<j"""'Y ..a.... and Il"'rfft1.ly
malchM 10 52 ohm .-.:.

AR1 ·2. 131.160

AII1 ·229. 220-225

AII1..5O. ' 3H5O

•

ANTENNAS

GAIN

BASE STATION

............to........., r..... """"",, IIIJI '''' ,. bell.... .
Uo_t Opll<lIIf,o ond 1<OIgl.hs _ .......Iull, .0& "'" to

."'. t..... """."', hI&'> (" n! ItO '". "",,<I I."", to bo"" ...'10
and b rood r....."""", ....."""• • .

Iloo.,..", ,0," ~ . I I " nd elem""" on ~/."_ 5. ' ! " . 0 4\ , n il
o• • ml••• Cnr"",,' !In"" o' um i num 'ubL.O. T"" ~ "nd. olomon,
h". mo h,'-e I :l/, "· I 1 '~" boom •. Th<",n,IW .I.- m."! ,,.om.
ha'-e 1 5/. ' I ll2"' """m•• A l l hn ol< . t.o or. he.,-" .'"..
I",mo" o lomln"m. B.. . M f in l.h '0" pl. ,O<! .001...... adJ... "'blo
for up to I 5 , " _., '.. ~ ond 5 .l.....m olld 2" Oft 60nd ' 0
0 1. ",.", bH....... JIll rnodel.o ...., be ...,...,t.t lor 110. ..""..,."
..""",I pol..".""".
_ t.a'u,......,_ J. ....b1.I~ elotnellta. kiL<->lI H_
M_""' ..... "" "., f'n ,.. 10, <1,..- U _ 1_ .~
............. raclo" _ "'ed"'" 0-'''' ~,.. ;"".""",_ to.
.... ,<1< .-...bI,.

3-5-6-10IUMINTS

'0'
MAllMUM

PERFORMANCE

'"VAl.UE

_ _ ' • ..-a... "'pol•

•• n.'......... '. wa" wa,p ~00<1 u , .,n .tan4anl by ......y
mamd'oc'~~...

Wo,.k full 'loir lmll inlo mMe r_I"alera Rnd rxlr",ll he
",diu. of yhU!' di,."f't eoalael . wilh lhc he W R",II"
RanKer,

You Can UI' <1,,1<' ,\'our 1'....... "1 Alt ·:? RinlfO wilh Ihe
. imple ado ' lion of th i. nlrnrl~, kil . Thr kil itldu<t~.

t lor pl"",i", Iletwork ,..,d .....,~..... r.r rl_m~nl ~~' r,," innl ,
Th~ onl,' mo<hllralio... ..... " i.-..\ . .......). 10 mab ......
oJi\.<! in Ih~ I"" _ lion of )"OUr B11lenna.

•

Omnidirectional

4.5 dB' - 6 dB "

6 METER BEAMS
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ATLAS
R AD I O I N C .

THE ATLAS
210x/215x

• Solid Slate SSBJCW tra nsceive.s
. 20 0 wa t ts P. E. P. input
• No t r a nsrrut t e r tuning
• The u lt ime l e in sensit ivi ty . selectivit V. and

ove.load immunIty .
• Plus e"tend ed Irecruency co ve r" g" fo .

MAAS operation ....hen u sed ....i t h 10"
c . y s t a l o " ; II" t o r.

2 10 " o' 2 1S" ..... •. . . . . . , ••...• 5649.
2 10 " 0' 215" with noise b la n ke . $689.
A C Co nso le 1 1 0 12 2 0V 5139.
P o .ta b le AC Suppl ¥ 1 10 / 2 2 0 V $ 9 5 .
P lu g in Mobile k it .••. .••.••• •... $ 44.
10" Osc . les, cr¥stal, S 55.

_ "'~H_"'u.ot. '_ _
.... ,.< , ~~.... '"

v f .. ~" E__

FL·l 0l
SOLID STATE 160·10M
TRANSMITTER 554
Aoceuones
RFP-10l RF Speech PrOCftSOf 89
MON ITORfTE ST EQUIPMENT
YC-3!>S 30 MHz Coun"" :n9
YC-355D 200 MHz Counte, 289
YQ·l00 Monllor Scope 199
YP·I50 Oumm¥ Loed/

Wall Me'er 74
YC-601 D,g"al Readou,

(101 1401 """'s) 119
VHF FM & sse TRANSCEIVERS
FT·l24 24CH.2M FM 249
FT·2 Auto BCHf2M FM $o;.oN>e' 379
200R Si9'1',"lzer 200CH.

2M FM Syn,he5ize' 44 9
FT-6206 6 M AMICWISSB 44 9
FT·221 2M AM/FMICW/SSB 679
Acceuo,ies;
MMB-2 MobIl. B'"ckel (FT2A) 19
MMB·3 MobIle Bracket (200R) 19
MMB-<4 MotHIiI Mounl

(F T-620 B. FT·2211 19

" ·ton:
TRANSCE IVER

386 Maon sc. MrtctfOf d MA 021 55
Pho...: 611·395-8280

Radio Electronics ViI'ei1lPneennll

FT-l01 E LIS T
HiO-l0M XCVR W/P,oceum SJ49
FT·l0IEE
HiO·IOM XCVR WIO Proce$$Or 659
FT-l01 EX
160-10M XCVR WIO Pmcu.or

AC Onl¥. Leu Mike 659
F L·2 100B L,ne..- Amplil"" 359
FTV-650B 6M T,a_te, "9
FTV·250 2M Tra_'.r zss
FV· IOIB E"te1nal VFO 99
SP.1019 $peake' is
SP·l 01 PB Speake.!Palch ss
vo-too Monitor Scope '"YO·844 O¥Mmic Base Mike as
F A·g Cooling fa n is
MMB· ' Mob.1e Mou n, is
R FP·I02 RF Speech Proceuor 99
XF·3OC 600 Hz CW Fille< es
XF·32A . 9 Pole sse FIlte<

lor F T·I OI "FR-I OIS
SOLID STATE. l 002M/SIN RCv'R '"FR ·l01 Digital
SOUD ST AT E. 160·2MISW RCV R 659
Acceuo,~"

re-s 6M COn_ ..... ao'C, 2M COn_,... eo,...., FM Detec.Of zo
A,u/SW Cr¥Sf<1lls e

XF-3OB AM-W,de Fllte< "XF.3OC 600 Hz CW Filter as
XF -300 FM Filte. as
SP-l0 19 Speake, i s

TUfTS

10 channel receive " tal deck
wld iod e switching . . . . . • . 6.95
10 channel ..mit dec k w/switch
and tri mmers . . . . . . . . . . . .1 4.95
co mpl ele CO R w ith 3 second and
) minute timers . 19.95

10 ch.lnnc1.lUIO·~' .ln ad apter for RX 19 .95
we stoc k mos t repeater & simpleJl
pairs from 146.0·147.0 (each) ... . 5.00

CO l Kit

C02 Kit

CO R2 Kit

so Kit
Cr\l ~ ta l s

P1\432/ 10 Kit . powe r amp - simil.. r to PA 144 1' S
exce pt law and 432 MHz 49.95

PA 140/ 10 l Ow in - 140w out - 2 me te r
.mp - f.clor y w ired ..nd tc u ed 179.95

PA140f) O )Ow in - 140... out - 2 meier
.Imp - hctorv wired ,,00 tesled 159.95

RPT 144 K it . repeate r - 2 meter - IS -
comptere (len crysu ls) 465.95

RPT220 Kit . repeater - 220 MH z - 1510' -
com p le te ( less crvstats} .... 465.95

RPT4)2 K it . repeate r - 10 W.II - 432 MHz
(less , rysuls) 515.95

RPT 144 repeater - 15 "'.I tt - 2 me ler -
f.iCtory wired and tes ted 695.95

RPT 220 repeate r - IS walt - 220 MHz -
Iactorv wired and lu ted ..... 695.95

RPT432 repeate r - 10 watt - 4 ) 2 MHz ~
tact orv wir ed and test ed . . . . . 749.95

PS3 Kil . 12 vole - power ~upply regulato r
c:ard ••. .... ...... .... 8.95

PS15C Kit NEW - 1S .unp - 12 yo lt rel ub.ted
power supplv w/c~ , w/ fold-back
current limi ting and o~rvolt,.ge

protec tion 79.95
PS 15C W(T sam e a~ above - factory wired

and res ted 94.95
PS25C Kil . NEW - 25 amp - 12 vol t regul ated

pow er supply w/casc , w{fold-back
current lim iting and overvol t.age
protection 129.95

PS25C W[T .. vame u above ~ factory wired
.Ind te~ted • . . . . . . . . . 149.95

OTHER PRODUCTS
BY VHF ENGINEERING

,1

49.95

39 .95

79.95

69.95

59.95

49.95

59.95

69 .95

29.95

74.95

74.95

59.95

39 .95

59.95

114.95

$ 29 .95
rrol nsmi n er ex cite , - 1 W,lI t -
2 meters .
s~e ..s above - h etory w ir ed
ol no:! tes ted •••••••••••
tunYtliner e""iter - 1 watt -
220 MH z •• ••••••••••
s.me u .bo~ - f.iC to ry wired
and tesled . • • • • • _ •••

transm itte r exci ter 432 MH z

same as . bo w: - ' . ctory w ired
o1 nd tested .•.. ..••..•

30-60 MHz reyr wl2 pole 10.7
MH z cry~tal filter .•...•..
1" 0-1 70MHz rcvr w/2 pole 10 .7
MHz crySlal filte r .
same as above - fact o ry wir ed
and tested .
2 10· 2"0 MH z rcvr w/ 2 pole 10.7
MHz crysta l fil te r •..•....•.
" 32 MH z rcvr ... /2 pole 10.7 MHz
cry stal fil ter .••. .•• .. ..•
acce ssory filter for above receive r
kits gives 700 B ad jacent channel
reiectlon .

2 meter - 2... - 4 channel - hand
held XCYl' with crystals for 146.S2
S-i m pleJl • . • • . . • •• . • . . • .

2 me ter power amp - kit 1win ­
25w out wi th solid state switching ,
case, co nnectors .
same as above - fac tory wired
and tested ....•...•..
2 meter power amp - l Ow in­
40w out - relay switchi ng
S.lme loS above - fxtory wired
.Inc! lntrd .
2 meter power amp - I w in -
15w out - teas case , connec to rs
.Ind sw itch ing .
similar to PA144/ 15 kit exce pt
25wou t .
simibr to PA144 / 15 hu 220 MHz

RX 50C Kit •

RX I44CW {T.

RX220C . ..

RXCF. .••.

RX I.wC Kit.

TX4)2B Kit .

TX432B WIT.

RX4 ) 2C Kit.

TX220B WIT.

TXI44B WfT.

TX 220B Kit.

TX14-48 Kit .

HT l 44 B Kit . .

PA250 lH Kit .

PA4010H Kif .

PA401 0H W[T .

PA144{1 5 Kit .

PA 144 /25 Kit .

PAn O/ l S Kit .

PA2 50 1H WfT.
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$ 399. OV· 21 O<9iIOI V FO ~ $299

$50 .\l ....chdndin· Credit
with "ach IC-2 3 0

...o a ...a .......
. ... _ . <-- -", ......--- "---.... _.-.... _-_-.._~- ~-,._.- ._..._-._e- ,,. _.. ,_..-_...... " ..•.,...0.- "' __'~""""'_..-_.,- ..... "" "-' _...._,........... ...- ."",~",,"'''.' ,.,..".""'._"'... "_'-,r'_.,
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s ..... "'_ "" , ' ...... v .. __ •__.,
·'.. 'C2'a __ ..........
.n Vo\C _ .....3. vee.__...

OV ·~ 1
• Th. _,,,, <• ....-_ '"
....' 'C" .. 'C~,a.....
OV" ~ • "n,.... '"''''••n,~.." .. '0 ,_ .
' CO... ? ...., .. ".,'O•. , ...
Dv 21 "';11 ._... ,. ' 0 . ~ .

""" ._ "" .n".. 2 m. too
..."". " <on 01., "'•• '"
,,"" '" _ u..... Co"'.' .
_ ",••, ,n ....."''' ......_ "- ,...
"'oe _"0 , , ,..".-, .. - ,_ .

theIC230 -~
.... o-iJe.-..._ .I,__

~~~.-.~ .'
- . . . .... I_ . • I.;:i •

IC·2tA t 46 MHl FM lOW Iranscei....,

.HOW TO SAVE 575.00
WHEN you BUY YOUR IC·22A FROM TUFT S

Wit h each IC·22A at $249.00. get your choice o f 15 channels o f
crystals at only 52.50 per crystal.

I C 2 2 A
146 M H z F M 10 W Transceive r

. 2 2 che nne l cep e.:: iry

. 10 W no m ina' power output w /one Watt low power position
• Frequenc y ron ge 146·148 M Hz
• In te rmedia t e Frequencies 10 . 7 MHz First I.F .• 455 kHz so<;ond I.F .
. .4 microvOlt1sensitivi ty for 20 dB qu iet ing ..3 microvo lts for 12 d B

SINAD
• AudiO pawer - 1 Wett into 8 Ohm1

IC·~"
· Ce_ '~",~e". .._ .._ 'U A' __ t_,
....._ ...' .. ,;n... _ ~ ••
'._'"OC ................ _,., .....- '" """........ .... ...~.... , _...
·v _" . "" ..,.."''''' 0... ' ....os . ft A' _ ..... ,~.. ".,
,..." ".0' .... ",u'
... "' MO , .• ""'"·V."••,. O""'u, _, ' 0
..."• •u" u'" ""',,, u,.."
b.._ .. " 00 ",,,,, 'to.M ,••..." "" ,.. "" .,
• •' ' m'..
·S _ ,,, ,,... .
, , _ . ' 'C 2''' ..... _~'" v. ,

THE FIRST AND STILL
THE LEADER!

Clegg
And Others

Rec . F req .

$31.50
11.500

51B _ve 53850
1/4 wove - SI8.50

518 ..
I I ..

Xmi t Preq.

318" ....... ho.. moun,

Touch To". Enelosures
$2.95 •. Co lors: Beige . G rey . Black

'com Hea thk it Ken
Wilson VH F Eng Drake

$4.50 each - LIFETI ME G UA RANT E E

f\ Moognoloc Mounl Of G ull'" a­" 1) Specify, 2 meteo$. m .450.

Larsen Antennas

Make/Model

Standard
Regency

Wi lkie hl ki. 146 A
~nnv Poncho<" 146Aall X TA t S l~, ly lhr~ hl!'Q~nl"..1 . 5 298.00

I34/94 I I94/94 I 0 I I IL_
SCOTCH TAEAT SPECIAL fl .txwe u'ldude$ ru~, duc~v anl ef'IIWI
Nicads with base charger . . . . . . . .. . . . . . $335.00

I I I II II I I I
SCOTCH DELUXE a. above plus 0<>1,, >< . carrYing case ,534 9.00
THE WORK S: all channel , yo", c ho ice 'Pare Nicac1 e"ne'v pak ... , .. ,$ 400.00

000 0 1 I
Touch To ne mounted o n back wit h plug w hich w ill ma te to PL
deck - $75 each. Avail. SeParately 0.. with purchase.

Larsen Antennas to f!I Anv Mob,le Uml

Get <»n the air NO"" !
Let Tuf'ts put y<»u

there!
E L CHEAPO SPECI A L

1 4 6 A Nicadbatteries.carryi ....g • 8ta d rd '
case, base cha rger 3 4/94, n a '1
9 4 /94 direct , $300.00 Communications

"""0........ ' ............ 00

OC _ Co<. tiC OCCl _ ".00
_.:--........ "C.<:' .. 00

......... "_ "... '''' 2>a .. DO

,e 3 ' " ....•..-, ,. .",n _ ... ..•.••

ICOM EAST, INC.

r; I IICOMI

Please enclose 52.00 t(ll'" shipping with your order .
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1relr
TEN-TEe

KR20·A ELECTRONIC KEVER
A fme in strum e nt for all aro und h igh p edo. ­
mance etecrroo!c k ey ing. Padd le act uat ion
force is f aClory ad j usted f o r . y lnmic sm o o th
ke v in g . Contact adjus t m e nts on f r on t.
W e igh t in g f ac t o . l a c t o ry ."t fo r o p t im um
s m OOlhness and a rti c u lat ion . O " . r ride
" . ,..igh t key " c o nve nie n tl y lo cated fo,
emp hasis, ORS Hnding o r tu ... ·up. Reed
rela v o utpUI . Side- t o n e ge n Bfa t o . ..... it h
adj ustable leve l. Self -comple ting c h a rac t e rs.
Plug ;... c i rc u i t ne e-d. F o r 1 1 7 V A C, 50 60
Hl or 6 -1 4 VDC . Finished in c rea m and
w al nut vi n yl. PRICE $67 .50

K R5 ·A EL ECTRONI C KEV ER
S im ilar to KR20 A but w itho u l . ,d e IO " "
o scillator o r AC power supply. Id e a l 101"
p o rt a b le , m obile or fi " ed sta tlo rt . A g rea t
val" .. t ha t w ill give ye" .. 01 Irou blefree
ser v ice , H o u sed in an attract ive Ca se w ith
cream !ro n l. wa lnu t vi n v l toP. F o r 6 ·1 4
VDC opera lio n. PRICE 538 .50

K R 1 ·A OELU XE D UAL P A D D L E
Pad d le aSlem b ly io that u l ed in t h e K R 50,
h o u led in an a t " " cl ive for med al umin um
c a l". PR ICE $25 .00

K R2 -A S ING L E L EVER PADD LE
F a . key ing conve n tion a l " T O" O' d ioc rete

c ha r ac t e r ke y e r s . n u sed in the K R20 A .

PR IC E $ 15.00

KR50 ELE C TRO NI C KE VER
A com~'e1el y a utoma t ic .Iecto onic keye ' fl, IIV

3djuSla l~e 10 you, operat ing It yle and p r. lere nc.,
_'lid. louch and _'ghl,ng. the '."0 of lhe lenglh of
d,n ind dan. 10 the lPiCe bet_ Ihfom. SPll·con·

trotled kev... to If • ..,m,t you.- thougtlucl..f1v._loCU·
!<It.ly .nd a'malt .ff()llle~"y. The iamb,c l"'lueezel
fe. t ... e illo," Ih. ,n$Bt t i"n o f di u . nd ddh, w" h
perfeel t ,ming

An .utom.tic ......, ight,ng system pro\l;d", ,nc,e..ed
chilriIC•...- to _ce ratio ., ~I~ IP""'d~. dectea""ll"
the opec<! " ,nc.-used. kHP''''J the baoI..-.ee be_n
'ItnOOlhness .1 low ,peed, and e..y to COpy h«;Ther
weed. H,gtl ,n,.II'wl><lo lY . nd ' yl hmic tr....m in ,on i,
mainr. ,,,,,d . t . il wc-"do, .u tom."Ci ily

M. rnor ie< 1>'0<1 ided for bo th d iIS a nd d . hs bu t Bith" ,
rnay be dB; ....tBd by sw,'che~ on the r....' pa nel. Tflus.
the KRSoO m~ be ~al<d as • fuJi iamboc: l<queezel
key,",. wuh a ,.ngle..-noty ()I ". oo""entlonil type
key ... , All ch.....et .......e ",I f-compleling

PR ICE $11 0 .00

S P E C I F IC A T IO N S
S p e"d R ange: 6 -50 w .p. m .
Weigh t ing R at io R ange : 5 0 % to 150% o f

duoical di l leng t h .

Memo d " : D it and d ah. Ind ill idual d efeat
sw ilches.

PlKld le Ac t uat io n F o r ce : 5 -50 g ms
P o w e r Source : 11 7 V A C , 50-60 HI . 6 · 14

VDC
Finish : Cream f, o n t . waln u t viny l top and

s ide panel tr im.
Out put : Reed re la y . Conta ct rat ing 15 VA.

4 00 V. me " .
Padd les: T or q u e drille with ball b e aring

pi llot .
Side-tone: 5 0 0 H I tone.
,Adjustable o v tpu t t o 1 volt.

Si ze HW D , 2 y"" ,, 5 Y, " " 8"·' lr.:.rIlr
Weight : 1 % Ib, . .,••

T E N-T Ee

......
K R50A

-......,."",-
MA 02 15 5

• F u lly V SWR & re verse voltage p ro tec ted
• N o t uning , e q u i, ed ;oc: ' oss band
. S w ,t c ha b te Cl ass C or AB o pe'alion
• Bu ill -in T R switching. w /i nc ru sed o e tev

fo r ss e
. F u lly compatible with a1l 1 ·1 5W FM / S SBI

AM/CW Jig.
• Al l so lid s t a t e a nd micro s trip co n struc t io n

Radio Electronics
386 Main sr .. Medfo rd

Phone : 617 -395·8280

Op en 9 AM t o 9 PM
Mon. - Set,

INPUT OUTPUT OPERATI NG SIZE
FR EQUENCY MOQEL POWER POWER CU RRENT '" RETAil

MHo NOMW NOMW @13 6VOC HXWX l PRICE

eo.. 6M10-100l .. "'" " 1I X l 0 2)(229 S16r1 9&
144 14a "'" 10-10 l .. Xl , 1.1XI0 2)(165 "",144 14a "'" 10-140L rc ,.. " 1.1)( 10 2X261 21995no", 13M10-60 l ro eo , 1.1)( 102)(1 6.& 1&9 95
420 4 50- 10CM210l , ro , 1.1)(10.2)( 165 10995
420450- 10CM1 0-40 l ro ae 6 1,1 )(10 2X165 13995

NEW ENGLAND'S
FRIENDL I EST HAM

STORE

~ SPECIAlTY COMMUNICATIONS SYSTEMS. INC.

Mo bile Amplifiers With Ve rsat ility

-.
3 10-003

10-1 002

5SI\ ·1
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I
EDITORIAL

b'l Wayne GrMn W2NSD/T

HA LF A COMPUTER

MOSI of the ads for computers are
written for koowtedceabre computer
fanatics, not beginners. Thus there is a
certain lack of ceodutness as far as the
software invo lved is concer ned. New
come'S may be v<IO}Ul'ly aware Ihat
software is needed lor compute..." but
n o t really understand just how
iffipoflant it '5 . _. par ticularly for the
neoph yte .. to have lOme sort of
operat ing SYSI"., avai lab le.

Like seve-at thousand c u e-s. I read
the early MITS ads and envisioned
my..,l! sitt mg down to a small com­
puter system (golly, the board is only
S425 in kit formn to play garnes,
keep tfack o f DX stations worked,
find out when Oscar would ccrre ;nto
.a,.. and things like that. Naive
Wayne .

f or several mon th s my Alta ir 8800
microcomputer was a fan tastic $1000
coffee tab le conversation piece. I
could hold vis itors spellbound with
tales o f the marvels of this great
device a nd the things it would be ab le
to do. Note that "would be ab le."
About eight months Into my owner
ship 01 the 8800 I received a cesseue
w ith BASIC language on it .. and a
briel Instruct ion manua l. About three
monl hs late r I cheered one night
when. after a great many tries, the
system suddenly came to lile and
BASIC loarted and was usable, Now I
could start to learn programming.

This is not to in any way PU t the
Altair down, for the ignorance was
mine abou t the imparlance 01 Xllt ,
ware for a lmost any applications 01
the system. And whIle MITS was
optimist ic about when it would haw a
BASIC Interpreter ready lor delivery,
their optimism has been a mode l of
rectitude as compared with some
other microcomputer manufacturers.
In case the re is any question in your
mind, I th ink the ru le o f thumb is that
hardware ta kes about twice as long to
get into production as expected by
the manufac1urer and Xlllw. e about
four times ... il they are lucky.

One 01 the mor e frustrati ng th ings
about reading ads fo r microcomput er
systems is trying to figure what COn·
figu rat io n you will need and wha t
programming is really honestly evart­
abl e right now tor it. For instance,
when I visited Sphere back in Au""st,
1975, the y were e xpecting to sh ip
hardware WIthin a few weeks and were
certain they would have BASIC avai l
able for it in the same t ime s lot . I
think the hardware l inally got o ut in
about fou r months lcomplete systems,
I mean) and to my knowledge they
have not yet shipped BASIC in any
good usable lorm.
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Sphere d id beve a version of BASIC
which t hey started to send out , but
my understanding was that it was ooe
which had been written for a mrnt­
computer system and had then bee n
adapted via an interpreter to the
Sphere. The result was a verny slooow
system. Back to the drawing board.

The Last I crece ec tbere was no
BASIC available as ~t lor the Wave­
mate (J up iter I svstem.

Southwest Tech has come up with
4K BASIC and an BK BASIC. The 4K
is free wit h the M6800 system and the
8 K costs about S10 extra ... not a
bad deal at a ll, At Iust SWT wasn't
going to get involved with programs,
but now they are sending the 4K
BASIC to a ll owner$.

ImSil i does have BASIC availab le
... either on paper tape at S4 for the
4K 'I1.'rsion o r sa for the BK wrsion.
Both are available on PROM, and Ihis
has an advantage of ooing in such a
configurat ion that it can he used right
from the PROM without having to
take It o ff Into a RAM memory before
it can be used as the new Alta ir PROM
BASIC req uires. The COst is not inam
siderable, oo-ver , , . about S500 lor
the 41( BASIC with PROM and board
and double that for the 8K system.

Having the program on a PROM is a
big tlme-saver , because then you don 't
have to sit and wait for BASIC to lit!
loaded into t he system every t ime you
stan It up. With RAM memory you
e ither leave the system turned on
per"",nent ly or e lse you go through
the long Io&ding proced ure every t ime.
PROM rocas very yood to you along
about the twentieth t ime you haw to
load up.

Speaking of prices, the Altair
BASIC on cassette, if you bu y your
memory from MITS, costs a bout $75,
Bargain. Oh, you pay a little more for
their memory boards, but then you
can't do much without that BASIC, SO
the extra e_pense seems reasonable

II you are into co mputers and
programming, you may not care
whether BASIC lor any other high
level languagel is available. Not that
any others are really available as yet.
practical ly spea king. I've seen ads for
FOR TRAN for the Altair. but since
the ad was trom a software house I'll
bet they want an arm and a leg. I note
tha t Dick Whipp le Ivou've been read
iog his ar t ic les) programs in machine
language and li kes it , 01 COO fSe, most
01 his programs haw been proc<m and
haven't rea ll y called lor the t ime
savings o f a higher level language. I
suspect if he wanted h is system to sit
there and compute the square root o f
a long list o f numbers that he might

wam to insen BASIC ex FORTRAN.
" any readers haw more informa­

t io n On this whole subject, the ir
articles will be apprecia ted. There are
thousandS out there who know many
times as much as I do about it, and
I'm ready at any time to step olt my
podium and make spilce lor them.

The thrust of this message is to read
the line print carefully when you are
shopping lor a computer system. I
think you are going to want BAStC
for your system, so make sure yo u
kno w where you can get it , . . and
ho w much it is goi ng to cos!.

It any reade rs think that they are
going to order hardware and get a
computer system up and working
without learning a lot , they have
anot'- think coming. These are in no
way black boxes as yet . Even brand
new assembled boards lrom t he tee.
tory may sit there and not work, and
you woll have to be able to t ro uble·
shoot them. You ' ll have to li nd out
Which ctnps or pa rts o f chips on your
memory boards are not remem­
ber ing. You 'll have to lind out why in
the devil the program you have SO
pa instak ingly put together gets
dumped Imo nowhere when you
thought you were merely putting it

copy 01 it on a cassette and saving the
original in memory. Etci O.

Have fun.

BEEFS

A letter hom WA3 lWR in Scran·
ton is typical of perhaps a half dolen
received in recent -ek$. It will come
as no news Iinh that I am oversensi·
t ive to criticism and feel that I haw to
justify mysell . This is no exception.
80b complains that 13 was once a
ham radio maga l ine, but now is filled
with co mpu ters and too lew genera l
interest articles. Possibly,

If you kitllPl!n to teet likewise, I
would appreciate not only hearing
fro m you, but ""tting a detailed
review of your reaction to the articles
chosen for each ilSUe. Take the
Au gust ISsue, which apparently
sparked Bob's complaint . , , it starts
out with an article on ICs (p. 14) - I
assume the re are st ill amateu rs who
are so locked into tu bes that they are
trying not to learn about ICs, but
since ICs are one of the most funda .
mental bu ildIng blocks lor most cur
rent ham ciralits and virtua lly all in
the future . would 13 be • responsible
publication il it t urned down articles
such as thiS? The DORR antenna to.
2BI - isn't that hammy enough for
yo u? The kever (p, 3B) might not
have interested you before July 23rd
if you are a Tech, but now that you

hiJve Novice frequencies you'll be
wanting to build a good keyer, and
this is a I)OOd o ne , The breildboard
article (p. 521 would no t interest you
it you don 't build, but since over 80%
of the hams today build .. J The
aooio generator Ip. 561 would interest
those into FM, Rny, SSTV and
control circu its, and hopefully that
includes a lot at hams. Golly, you
m ust be interested in somefhing other
than rag chewing! If you don't build,
the logic Grabber wou ld no t interest
you to. 601. And the OX article (p.
6B) wou ld be of mo st inte rest to
OXe'S. I love a Xing. don 't you? The
counter calibrator to. 70\ should
interest any builder o r counter user
... how can you get along without a
counter? I use mine virlually l"o'er'y
day o f the week for something. The
450 rig doesn't grab you? A lot of
chaps are active on t he band . . . and
AT V is flourishing with the pioneers.
Now. even if you are not a pioneer
type, you recogn ize your dependence
on them to keep amateur rad io going.
Ale you going to tr y to force maga­
zines ret to publish articles to spur
pioneeringl That seems oounterpr()­
ductlve. If you are too busy to do the
work, at leas! don't t ry to prevem
others . .. okay? Now we're mto t he
so-called I/O or computer section,
starting with a fantast ic story by
WABVNP, a youngster who is the
epi to me of what amateur rad io is all
about , Oldsters with firmed up minds
would do well to read Don's article.
What was yo"r reac1ion to it? lp. B2l
The chip Ip. 901and Languages Ip. 98)
and ar it hm"" ic (p. 1081 are an effort
10 provide fundamentals in th is new
field . . , and they are difficult to get
anywhere else. Baudot (p, 1021 is tor
RT TYers mostly. The logic Probe Ip.
106) is needed in a lmost ever y ham
shack these days. Satellite orbit s (p.
113) . , , hammy? Onty if you are into
Oscar ... and you should be. A
couple more RTTY articles teo. 112
and 150) . , , one on logic (p . 1161 ...
a signal tracer (p. 14B) ... true, there
isn't much lor the rag che_ and we
did antennas eo much in June that
many readers are still in wire shock.

What do you t hink abou t the con­
te nt of 13 ? I know that onl y a sma ll
percentage of readers are yet into
microproceuors. just as very few
readers were into FM bad: in 1969
when I started making information
ava ilable o n repeater$. I don't see how
uP can haw any less impact on ham­
ming than FM ... and FM is the single
most act ive mode today in amateur
radio. I'd appreciat e your opinions ...
but please he spec ific and cover every
article in an issue. not jllst a general
impr<m;on . , o ka y?
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IN PERFOR MAN CE
The word is getting around. There is
simply no better processor available for
general purpose computer work than
the Motorola MC68oo. This memory
oriented processor is easier to program
and makes possible more efficient,
shorter and faster running programs
th an the old fashioned bus orien ted

processors. Have you been conv inced
that machine language , or assembler
programs are only for the experts?

Well not with a modern 6800 based
computer. Anyone can learn very
quickly with th is simple straight­
fo rward hexidecirnal notation pro­

cessor. When you add to these ad­
vantages the unique programmable in­
terfaces and the Mikbug- ROM you
truly have a " benchmark" system.

Mikbugtl elimi na tes the tedious and
time consuming job of loading the
bootstrap program from the switch
console each time the computer is turn­
ed "On". With Mikbug- this is auto­
mat ic and you simply don't have
swi tches and status lights. It has been
said (not by us) that a switch console is
essential for "hardware development,"
(perhaps they meant " ha rd ware de­
bugging") . Anyway the SwTPC 6800
system has no need for e ither. Th is is a
fu lly deve loped , re li able system with
no strange habit s. All boards have fu ll
buffering for solid noise immune oper­
ation. One crystal tvpe clock oscillator
drives everything, processor in te rfaces
and all ; so there are no adjustments and

no problems.

FOR VALUE
The SwTPC 6800 in its basic form
comes complete with everything you
will need to operate the computer ex­
cept an I/O device. This may be either
a teletype of some kind , o r a video

terminal. You get a heavy duty an ­
nodized alumi num case, a 10 Amp
power supply large enough to power a
fully expanded system, a mother board
with seven memory/processor slots and
eight in terface slots, a 2,048 word sta­
tic me mory and a serial cont rol inter­
face . Thi s kit is now only $395.00. It
was in troduced at 5450.00, but when
processor prices went down we reduced
the price o f the k it accordingly.

As an owner of our 6800 computer
you will get copies of ou r news letter
with helpful informatio n and so ft wa re
listings. We have a lib ra ry of software
including all the co mmon computer
games and our fantastic BAS IC. This
is available to you for the cost of ccov­
ing, you don't have to buy anythi ng to
get this ma ter ial.

What more cou ld you want? Pay a visit
to our nearest dealer and see the 6800,
plu s our new cassette interface, graphics
termi nal and printer. He will be happy
to demonstrate ou r system and to sup­
ply you with a 6800 that w ill fit your
exact needs.

M i k b Uge is a Motorola Trademark

Computer System

with serial interface and 2 ,048 words

of memory , , $395.00

Southwest Techn ical Produc ts Co rp.

2 19 W. Rhapsody
San Antonio , Te xas 78216

The C omputer Store, 820 BrOadway ,
San ta MoniCil, Calif. 90401, (213) 451·0713

CYberdux , Microcomputer APPtlciltions,
12 1 0 Santa Fe r»; Enciniu~, c ent. 92024
(714) 279-4 189

The Mi cro Store, 634 S outh C e n t ral
E..:pressway, R ichar<h o n, Texas 75 080
(2141231-4088

ELS Systems, 2209 N. Tily lor Rd. ,
C leveland H eights, Oh io 44 11 2
(216)249_782 0

Microcomputer Syst em~ t n c . ,
14 4 S . Dale Milbry Aye. , Tam pa, F lor ida
3 3609, (8 1 3 1 879-4301

William Ele<.tronics S upP ly, 18 6 3 WOOd ·
bridge Aye., eetsco. N.J. 0 8 817
(201198 5·3700

Computer Ma r t 0 1 N e w York , In c.
314 F if t h , New York, N. Y . 10 0 0 1
(212)279·1048

Tile Byte Sllop C ompute r St o'e,tt I ,
1063 EI Camino Rea l, Mou nUin Vie w ,
Calif . 94040, (41 5) 969-5464

The evte Shop Compute, S to re #2,
3400 El Camino Real, Santa Cla ra . Calif.
95051 , (408)249-4221

A-VIC Eleetronic~CO.. 1655 E. 28 th Street,
L o n g Beach, c au. 90806 (2 131426.5526

Computer wa-eecuse Sto.e, S84 Common·
worth Aye., BO'iton, Massas<;husetts 02215
(617)261 -1100

Tile comauter work~llop, Inc .. 11308
Hound~ way, Rockyille, Ind . 2 0 8 5 2
(30 11 468.0455

T he Computer S tore, In c .. 120 Cambridge
Stre et , Burlington, Mass. 01803
(6 17)272-8770

Mar~h Data Sy~tem~. 5405 B . Sou t n e r n
Comforl erve., Tampa, Flo"da 33614
(8 131886-9890

Mid wen Ente,pri~e~ Inc .. 81 5 Standi~h Aye..
w estf ie ld, New Je,~ey 07090
(212 )432-2066

T n e M ilwaUkee Compute , Store. 69 16 W.
N o r t h Ave. , Mi lwaUke e , W I 532 13
( 4 14 )259·9 140

Control Concepts, P.O. BO": 2 72,
N eed llam HeigFlts, Man. 02194

American Mic rop r o<:e~ so ' s, EQ uipment &
SUppl y Corp . at Ch,cagoland A"port, P.O .
BOx S IS, PraIrie V iew. I l li no l ~ 60069
(3 12)634-0076

The Compute r Ro o m Inc .. 3938 Beau O'Rue
Or .• E a9i1n , Min n . 55122, (6121 452-2567

cornpule, wa.e,830 F".t St .. EnCInItas.
C alo ' . 92024 (7 141 436.9119

Atlanla Compu ter Mart. 5091 B Bu l o r d
HI gh way, Atlanta , G a . 30340
(4 0 4 132 1.439 0
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REPORT

by John Craig

The Sherick DG System.

The New Magazine

The machinery has been set in
motion IOf starting a new computer·
oriented magazine laler on this year . I
should point ou t that it isn't going to
be just another magazIne in the field,
either . . . it's 90ing 10 be the beset
Our main thrust will be in the area of
applicatiQns. We're going to have
ankles on both hardware and soft ­
w ....e. and they'll be _itten with
e~ampll!'S and applications we can all
relate to.

I'm sure that everyone who has
become i n~o l ved m per$Oflal computer
systems has heard (time and again) the
question, "What are you going to do
with a home computer ?" My standard
reply to that QUestion is, " II's my lOy,
and I have a lot of fun playing with
it." Deep down inside I know full well
that it' s de$tined to be more than a
toy.

Someday, in the not 100 distant
future, there are going to be a lot of
people taking a second look at the
"monsters" they've created and
realize these computer systems could
be IJ1dking wme money, 100. (Extra
cash is something most of us don 't
f ind o bjectionable. right ?! If you
think you'lie heard some good applica­
tion ideas so far, just wait unti l the

small bustne1$ ideas start flying
around ! And just wait until you see
how our new magilline covers those
(and many more) applications!

Speak ing o f Money-making Ideas , ,.

The other day a friend of mine,
wf10 is a professional programmer,
stopped by for a cllat and came up
with an interesting proposal. He sug­
gested tllat the two o f us pool our
resources and go into a part-time
businl!15 doing accounts receivable,
invento ry, and payroll for doctors'
offices. (He felt it would be best to
concentrate on just one type of
business in the beginning.) His pre­
posal was this: He would dellelop the
software to make such a system
possible and I would provide the
hardware for running it. The system
would be eessene-coeued. in tllat the
doctors' o ll ires would have a data­
entry terminal for entering all transac­
tions. inventory flow, etc. The pur·
pose of the terminal would be to
record all of these transactions onlO
the cassette ... which we would pick
up each eyening for processing al
home.

At the moment there are two or
tlYee obstacles to be overcome before
such an idea could become a reality. A

floppy disc 'M)uld be most desirable,
to say the least. (Or would you be lieve
a 52 megabyte IBM cartridge-type d isc
for S375.00??1 The item which ;s
really holding things back is a low cost
key-to-tape data-entry terminal. I sure
wish someone would gel busy and
develop it. It wouldn't have to be yery
sophisticated; the main thing would
be to provide II display (perhaps just
tlYee or four lines by 32 characters)
SO the operator could chedc. the entry
before writing it out to the cassette. A
keyboard, display, cassette recorder,
and the interface electronics would be
the basic e lements. (And how about
for under SiSOn) Just think about it
for a moment . . . this little terminal
could be used in just about any
business ! Sound interest ing? Good.
Why doesn 't somebody get busy on it
. . . line u p a manufacturer to put out
a kit ... and _ 'II publish it all in 7:J?

Respons ible Applicat ions

We a ll get junk mail. As a matter of
fact, some of the junk mail we get
these days is generated by computers.
I don't have anything against this stull
_" it's simply too easy to throw it
away if I don't warn it. I recentl y
heard about a computer application
invo lving ;unk phone calls, and that
does bother me. Something like that is
getting very close to wtIat I would call
"invasion of privacy." and I have the
feeling a lot of other people will feel
the same way,

The idea centered on the develop­
ment of a system which would gen­
erate "sales pitch" phone calls for a
real estate company. Using an opt ical
reader, the computer 'M)uld scan
tlYou\tl pages of the phone book and
call prospects within the immediate
area of the real estate. It was esti­
mated that if only a small percentage
of the calls resulted in sales the system
would pay for itself,

A lot of people either have a fear or
a distrust o f computers, iilfld I would
hope that the evolution of the home
system might help to eliminate this
somewhat . Receiving junk phone ca lls
from a computer will pro llab ly turn
some of that fear and distrust to
anger, This isn't going to help us in
p romoting personal compu ter
systems, and, who knows, it might
even lead to legislation prohibiting
such activities. And, as someone else
pointed ou t, "T he biggest problem
here is that I'd have to 90 to the
trouble to progra m my computer to
ans_ your computer! "

The J une sees Meeting

Erich A. Pfeiffer (Ph.D. and
WA6EGYj gave a very interesting talk
on the history of computers and

microproceliSOfS. {Be sure 10 catch his
arncie in the August 73 on building
the MINI·MOS Keyed

As usual, the meeting was attended
by several hundred (two or three, at
least) computer enthusiasts, The
exhibitions, displays, and selling areas
took up three full rooms. The rest of
the country has to wait around for the
next computer oonvernion ... we
have one here in Southern California
every monlhl

The Talking Computer

One of the second prtze winners
(there were two} at the MITS conven­
tion back in March was Win Atmar
and his talking computer, He has since
decided to market the hardware!
software pclCkage and has made some
inte resti ng dismveries as 8 result of his
efforts.

It seems lhat his machine has some­
what of a "co mputer accent" and is
most easily understood by young
chi Idren and people who have traveled
and been exposed to different d ialects
and accents. The lalking also seems to
be easier to understand when it is
being used during the playing of
games. But perhaps the most inter·
esting point was the fact that 8 perwn
had to want to understand the
machine, Those who apprOoJcto it with
a negative attitude in the beginning
seem to be the ones having t he
greatest difficu lty understand ing it.

Wirl is going to be selling the
package for around S400. They're
going to be so ld only through com­
puter stores a round the country, That
way a person will be able to go in aocf
hea r it before he buys It. He could
bu ild a unit that would sell for around
a thousand dollars, and would be
more easily understood than the
present one, but he feels that is out of
the range of the average hobbyist.

Writing for 73

Wayne and I men\lon wr iting
aMicles so o ften that it must seem like
we're really on a rut. Not to. We just
know a good thing when we see it .
And I mean a good thing from your
angle. To heck with the fame and
recognition '" we payout large
quantities of U.S. currency for good
articles.

If you don 't care about the money
or fame, then let me appelll to your
" responsibili t y" to share tome o f the
t hings you 've been doi ng wit h your
system that others may not have the
know·how to accomplish. There are a
lot of people out there doing a lot of
e~c;ting things. Unfortunately, they
aren't taking a little time to tell the
rest of us about them. If you are one
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with ROM
" Bootstrap

DIGITAL DATA RECORDER
for Computer or Teletype Use

Up to 4800Baud
Uses t he indu stry standard tape saturation method (NRZ ) to beat a ll FSK syst em, ten to o ne. No modems o r FSK de coders

required. Loads 8K of memory in 17 seconds. This recorder enables you to b ack u p y o ur co mputer b y loading and dumping
programs a nd data fast as you qo, thu s enabling you t o qet by with leu memory . Great fo r small business book keepinq . Imagine! A
year 's boob o n o ne cassette.

Ca.n be soft ware co n trolled. Comes complet e wit h a software program u sed to test the units in prod uct ion (80 80). Manual
includes software control hoo k u p data and program, for 8080 and 6 800 .

NEW - 8080 I/O BOARD
Per ma nent Rel ief from
Chafing"
This is o ur new " turnkey" board. Tum
on your Altair or Imsai and go (No
Bootstrapping) . Controls one terminal
(CRT or TTY) and one or two cassettes
with all programs in ROM. Enables you
to turn o n and just type in what you
wan t d one. Loads, Dumps, Examines,
Modifies from the keyboard in Hex.
Loads Octal. For the cassettes, it is a fully
software controlled Load and Dump at
the touch of a key. Even loads MITS
Basic. Ends " Bootst rap Chafe" forever.
Uses 512 bytes of ROM , one UART for
the terminal and one USART for the
Cassettes. Our orders are backed up on
this o ne. #2S10 (R) Kit form $140. Fully
assembled and tested $170.00.

SPECIFICATIONS: Mo del. CC7 $ 149 .95
A. Recording Mode : Tape Saturat ion binary (N RZ). This

is n ot a FSK or Home type recorder. No voice capabili ty. No
Modem. Runs at 2400 baud or less AsynchronoU$ a nd 4 800
baud Synchronous. Ru ns at 3. I " lsec. Speed mechanically
regulat ed ±.5% or be tter .

B. Two chan nels ( I) Clock , (2 ) Data . Or two data
channels providi ng four (4) t racks o n the cassette . Can a lso
be used for Bi-Phase, Manchester, etc.

C. Inputs: Two (2). Will accept lTV, TIL or RS 232
digital.

D. Outputs : Two (2). Board changeable fro m TrY,
RS232 or TTL digital.

E. Erase: Erases while recording o ne track at a time.
Record new d ata on on e track and preserve three or reco rd
o n two and preserve two .

F . Compatibility : Will int erlace any com puter u sing a
UART or AC IA board. (Altair , Sphere, IMSAI, M6800 , etc.)

G. Other Data : 110 ·220 V - (50 ·60) Hz; 3 Watts total :
UL lis ted ; three wire line cord ; o nloff switch ; audio, met er
and light o peration monitor s. Remote contr ol of motor
optional. Four foot , seven conductor remoting cable pro­
vided.

H . Warrantee : 90 days. All units t ested at 300 and 2400
bau d befo re shipment . Test casset t e with 80 80 so ftw are
program included.
Also availa ble - MODEL CC7A wit h variable motor speed
which is electronically regulated . Runs 4 800 baud Sy nchro­
nou s or Asynchronous . Recommend ed for q uantity users
who require ta pe interchangeability . Comes with speed
calibration tape 10 set exact speed against 60 cycle line.
$169 ,9 5,

. . . , Data Recorder CC·7 @$ 14 9. 95

.... Data Recorder CC·7A ~ $1 69 .95..
Z

••

•o
:,
a

NATIONAL MULTI PLEX CO RPO RATION
3474 Rand Avenue, Box 288
South Plainf ield , New Jersey 07080

120 11 56 1·3600

SHIP TO:

Please enclo se $2.00
Shipping & Handling
on each Recor der
or IIO Board .

. .. , Operating & Technical Manual (Sche ma tics) includes
Software & Hook ups for 8080 , 6800 , and ItO. @ $2.00

N.J. Residents add 5% Sales Tax-O Cash OCI'oK~ O Bln~Am...- ica 'd iiiii 0 MUll ' Cha,\I"

c.d No. h p" . hon dlrlf _

$qIIt.... )

Total ...-w;IOSItd $
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NEW PRODUCTS
N~tiona l's 8-bit MicroprOCllnsor Kit ­
SC/M'

Nat io na l Semiconductor has made
the plunge! Their a.on SC/MP (orig·
ina lly called "SC AMP" I micro pro­
cessor has be-en Out for so me time
now, but appa rently some new
marketing strategy has developed and
they're now offering it in a package
for 599.00. That price, and what it
buys. is something for the hobby
community to sil up and take notice
ct. too.

When the SC/MP k it arrived, we
opened t he box and th e only thing in
t here was a no tebook l The first reac­
t io n was tha t somebody gooled and

The f irst Wi15 the fact he had seen now
eMily a ffleners (Sam Daniels') unit
was brought up and became opera­
tional with very little difficulty. The
second reaso n was tha t Sam is an
e xrrasharp programmer type, and the
two of them decided to team up and
work to their mutual benefit .

Mike is a prolessional photographer
with a long-standing interest (and
involvementl in electronic experimen­
lation. The "experimeoting" has cer­
tainty carried over intO some of t he
things he is do ing with his home
computer sys tem, t oo. For example,
tha t fro nt panel is far lrom being a
standard item from t he Digita l Group
(they provide the plans for it. b ut
that's all}. Mike became convinced of
the value of a good front panel for
hardware debugging and development
(and software debuggingl and set

lorth to build a real beaut .
Notice the bottom center switch on

the front panel. It's labeled "PROM:'
"RAM," and "PRAM." Mike built an
in t erest ing mod ificat ion into his
syste m, wh ich allows him to have Pilge
zero as t he DG operating system
PROM, or as RAM in the fo rm of
2 102s, or both at t~ urne time
!PRAM!. The purpose of this mod is
to allow loading of programs into page
lero (which is normally occupied by
the PROM). Th rough software man­
ipulation, the t 'NO areas are o pe rated
in "simultaneousl y", i.e., the load ing
prog ra m is be ing accessed in PROM
(page 0 ). and the new program is
being loaded into the RAM in page O.
Whew! I wasn't sure I was going to be
able to explain that! Fu ture plaO$
,"clude the building of a variable step
and el<ilmine rate feature, and mount­
ing the e mire unit into a modern
brushed aluminum cabinet which is
going to make us all drool. (We'll have
to be sure to get a photo of that one,
too.I

Mi ke got into this hobby because
he has a curiosity and a desire to IN<n
about ccmpeters, It's just a shame
that his lack of experience has
inhibited him 50 much'

We would like to see Other systems
f rom around the country in 73. Take
a pict ure of il (8 x 10, B/W) ... with
you. too ... send along a little write­
u p , . . and \W'II let the world know
what you're doing _ OK? And I'd
especially like to see some good ham
applications.

that Ian point may be the big
stumbling block for this whole
scheme. Are there that many practical
things the home compu ter can now do
tha t would ma ke it aPileal to t he
average layman?!

Let's assume that a salable software
package Wi15 developed by some com­
pany, 5I.ICh as Radio Shack. I'm sure
you've all teen some of Radio Shack's
impressive ads on TV for their CB and
stereo unit$. What it they used that
same tasteful (and sophinicated)
approach for co nvincing Mr. a nd Mrli.
America t hat the "Realinic Home
Computer Svstern" was something
they oouldn'tlive without?

If the price were right and people
started buying their package, the
spin-ofn would be incredible. Most
importantly. the entire country would
be aware of the coming of the home
computer .. . and a lot of people would
do some lihopping around. And even if
the Radio Shack syst em were b\.i ilt
around a little-used chip like the
Fairchild F-8, there would soon be a
lot of companies jumping on the
bandwagon developing and marketing
memory and peripherals for t he
system. AllIO. as more people become
involved in this thing. it should mean
a lot more software being developed
for everyone (at least, I sure ho pe it
turns out that way).

The Sherick DG Syflem
Mike Sherick. 01 Vandenberg AFB,

California. was only ree::ently binen by
the bug. After anendir'll] sewral
meeti~ of lhe local computer club
lCentra! Cahlornia Computer Users'
Group at the Cabrillo Computer
Center nome of t he Micro-8 News·
leuerf, he decided o n a Digital Grou p
System, He chose the Dig ital Grou p
System for a couple of good reasons.

Fig. I . SC/UP kit bkJeJr. diagram.

out with It sVItem and began adver ·
tising it on nationwide television? I'm
thi nking in terms 01 a "tum-key"
home system, The average layman
could purchase it at his local corn­
puter store lor local Radio Shack
outlet?). cart it home, plug it m, load
a program into it from cassette, and
ha~ il stan doing things. (Actually.

,

g've it some

...--~. _ - .

......... .. .. ...... ..... ..... .... .... ..... ........ ....

Photo 1. The SCIMP kit upon ;vfival_
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What would happe n if ...1
Here's something lor you to think

about. 'Mlat do you suppose would
happen to this home computer
"movemenl" it some large company
with a lot of advertising bucks came

•

01 those people
thought. OK?



Fig. 2, Using SC/MP with a simple spria/ interfaCf',
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Phoro 2. The completed SC/MP kit "system. .,

Continued on page 116

which has file handling capabi lities
{SEARCH for a particular file, MOVE
it from one area of memory to
another, COPY from one cassette to
another, SKIP a file, and more l. The
cassette also includes an assembler and
text editor_ It is available free with a
$5 handling charge fo r listings and
instructions {if you des ire them also}.

The interface was designed to
ach ieve speeds up to 540 bytes per
second (2200 bits per inch I, but the
normal operating speed is 187 bytes
per second. Th is corresponds to the
ANS I standard of 800 bits per inch.
By modify ing the oscillator frequency
and perfo rming a para llel -to serial con ­
version in software, the interface can
also be used for program exchange
lIsing the Kansas City standard. The
manual makes the point that, "Since
the standard is fairly slow, it suggests
that many people will want to have
two methods available: one which
provides fo r program exchange with
other hobbyists around the count ry,
and another which is much faste r. so
that program loadi ng and develop­
ment can be speeded up." Since a
great deal of time is going to be spent
saving and loading data, programs, and
other te xt, the speed will definitely
become an important considerat ion.
You need to decide if you want to
have enough t ime to stand up and
stretch while loading BASIC at 187
byt es/second (40 seconds] or have
time to jog around the block while
loa ding at 30 bytes/second (4
minutest.

The encoding technique used in the
Tarbell interface is quite simp le and
has been in use th roughout the in­
dustry fo r quite some time. You can
visualize this technique if you imagine
a shift registe r filled with data. The
register is clocked with a square wave
and the output data is exclus ive -O Red
with this square wave. This resu lts in a

The Tarbell Cassette fnterface
There have been a lot of companies

in recent months that have lumped
on the bandwagon in providing plug­
compatible accessories and options fo r
the Altai r 8800, Tarbell Electronics
should be put up toward t he top of
t he list of those providing qualify
units.

The unit can be purchased either in
kit form or assembled_ Audio and
ribbon cable is provided fo r t he Altair
and cassette recorde r inte rfacing. and
a sync tape is included for initial
checkout. The manual supplied with
the unit contains a wealth of informa­
tion. Aside from the assemb ly and
checkout instructions, circuit theo ry
of operation, operating t ips. rroucte­
shooting, and application ideas, there
is an abundance of software, Routines
are included fo r input and output
transfers, cassette bootstrap, and sync
code generation; most importantly,
mod ifications to MITS BK and 12K
BASIC are also included, so e ither one
can be loaded or saved using the
Tarbell interface. Anot her s ignificant
offering in the software area is a
m ini -operating system ~Processor

Technology Software Package # 1).

group dedicated to the wo rldwide
distribution of ideas and techniques
relating to t he use of microproces­
sors." Members co mmunicate through
the Bit Bucket, a newsletter published
by Nationa l Semiconductor. One of
the neat things abou t COMPUTE is
t he user-submitted software library
which has cont rtbvttons published
regularly in the Bit Blicker . It 's a
pretty good bet that it won't be too
long before some user contributes a
SC/MP version of Tiny BASICf

The SC/MP kit single unit price is
$99.00. To order, or obtain further
information, contact : National Semi­
conductor Corporation, Mail SlOP
520, 2900 Semiconductor Drive,
Santa Clara CA 95051 .

rout ines In PROM which wou ld
handle data transfers to and from a
cassette, to and from your TV Tvpe­
writer, and output to a low cost
printe r. These routines cou ld be
developed using RAM memory, and
afte r dubugging could then be trans­
ferred into PROMs (with appropriate
address modifications made ... which
hopefully, would not lead to further
debugging being needed). The SC/MP
PROM (a 5204) can be programmed
by your loca l National d istributor, 8ill
Godbout Electronics. or Morrow's
Micro Stuff for a nominal fee. (See
the Godbout and Morrow's ads in t his
issue of 73 ,)

Programming t he SC/MP is accom­
plished using the KITBUG monitor/
ed itor. KITBUG has a grand total of
three commands, T. for "typing" out
the contents of memory He., a
memory dump]: M. for "modifying"
individual memory locations; and G,
for "go" (beg in program execution).

We happened to have a power
supply (which provided the necessary
+5 and · 12 volts) mounted in a small
cabinet. There was just enough room
for mounting the SC/MP kit, and
Pho to 2 shows t he neat package we
came up with. The "system" consists
of a master reset switch (top center},
power on/off switch ("operate"), fou r
connect ions to t he ASR/33. and the
+5, -12, and ground connections. Note
t hat space is provided on the PC boa rd
for mounting add itional components
for a particular applicat ion.

The SC/MP kit does not lend itse lf
to much in the way of memory or
I/O expansion. However, National
does offer three application modules
for t hose with a des ire to build a
larger system around the SC/MP.
These include a CPU PC boa rd, RAM
memory board, and a ROM/PROM
board.

National offers applications and
programming t raining for the SC/MP
(and t heir other microprocessor
systems. lncludlnq PACE) at their
train inog cente rs in Santa Clara CA,
Dallas TX, and Miami FL They also
sponsor COMPUT E (Club of Micro­
processor Programmers. Users, and
Technical Experts) which is "a user

forgot to include t he computer. But,
it t urns out they have a rather neat
packaging scheme and the cern­
ponents are mounted on cardboard
and locate d in the notebook (under,
o f all places. a ser:tion entitled "Com­
ponents"). See Photo 1. The note­
boo k contains a very t horough collec­
tion of manuals covering the kit and
its construction, technical description,
and progra mming.

The kit itself con sists of a printed
circui t board, n ·pin edge connector,
d iscrete co mponents (resistors, capact­
tors. c-vsrar, and volt age regulator ).
and the SC/MP microprocessor and
support chips (see Fig. 1 for a block
dia gram of the SC/MP klt} . The
support chips include a pre-pro­
grammed 5 12 byte Read-Only
Memory which contai ns KI TBUG (a
monitor/editor for program develop­
ment ). and 256 bytes of RAM. A TTY
interface is a lso included on the board
(a $99 computer. __ and a $1500
TTY!) .

The SC/MP microprocessor has a
complement of 46 instructions (both
single and double byte). The chip has
an internal clock generator which
req uires only an externa l capacitor or
crystal. A serial input and serial out·
put port are provided, a long with two
sense input s (one which doubles as t he
interrupt input) and t hree control
outputs. These control outputs can be
used for exte rna l cont ro l of such
things as relays, solenoids, external
lights, and alarms, The chip requires
+5 volts and -7 volts (which is der ived,
in the kit, from -12 volts being applied
to an l M320 voltage regulator).

Fig. 2 illustrates how the separate
seria l and input lines can be used to
implement parallel-to-serial (and vice
versa) transfers unde r SC/MP control,
Thi s is just ore of several application
diagrams included in the documenta­
t ion. They also provide c ircuits for
buifding a front panel and a hexa­
dec imal keyboard int erface (which
wou ld be consi derably less expens ive
t han a TTY).

One of t he interest ing poss ibilities
offered by t he SC/MP is its use as a
central I/O controller in a microcom­
puter system. Imagine having small
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Jeff Roloff
Central Data Company
P.O, Box 2484. Station A
Chilmpaign IL 6J820

RTTYfuP Flexibility

- - Baudot/ASCII
serial/parallel l/O

The next l\\.tl construction
articles in this series allow
your RTTY/Computer Dis­
play System to be hooked to
serial data lines, either ASCII
or Baudot, rather than having
to accept parallel ASCII. This
teature can prove very useful
if the display unit is very far
away from the data sending
unit (keyboard or computer).

Both projects fit on a
small (less than 4" x 4")
board and connect to the
main board with a dual ended
DIP plug. They allow simple
selection of a crystal con­
trolled baud rate by setting
eight inputs to the board h igh
or low according to a for­
mula. Each uses a VA R T,
which makes reliability high
and keeps the number of
components low.

With the m ain board and
either one of these optional
input boards, you hove a very
powerful display terminal
easily switchable between
different codes and formats.

This month the ASCII
input will be discussed, while
next month the Baudot
article will be presented.

Fiq. I. Jumpers: D ~ par i ty inhibit; II - odd parity; E·G - positive strobe, F-G - negative
strobe.

F igs . 1 and 2 are the
schematic diagrams for

the serial ASC II input option.
This option is used to convert
serial ASCII to parallel, or
take parallel data from a key­
board and serialize it. The
major device used is the
UART, which changes the
data's format while con­
vertlng from serial to parallel
(or vice versa).

The UART requires a
clock at 16 times the baud
rate, which is made by two
divide by N counters. The
co unters each have fo ur
inputs, which contro l the
number of divisions the
counter has (from 1 to 16).
The formula for sett ing these
inputs is :
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Assembly

Refer to t he fi rst four
paragraphs of t he main logic
board's asse mbly procedure
for basic information per-

low, t he flip flo p will be
preset. The series of events
fo r the stro be input is shown
in Fig. 3.

Pin 9 of 11 is the strobe
received pulse sent back to
t he keyboar d, and a lso loads
t he data in to t he UART.
After t he load pulse goes
away, the data is sent out pin
25 seria lly.

This output is buffered at
pin 12 of 6 an d is sent to the
th ree d ifferent out puts . It is
sent directly to the TTL out­
put, but is buffered to +5 and
-5 volt swings at the other
half o f t he operational a mpli­
fier (circ uit 10) for the E IA
signal. The signal is also sent
to a 20 m il loop swit ch,
transistors Q2 and 0 3. With
t he out pu t high (mar k), tran­
sis tor 02 is condu cting,
which grounds it s collector.
This turns o n transistor Q3,
which a llows loop curre nt to
f low. If the output is low, Q2
is c ut off lea ving the base of
Q3 high - also cut of f. No
loo p c urre nt flo ws .

The -5 volt suppl y to t he
op a m p is de rived from a
resistor di vider from -12 V t o
ground, since -5 V is not sent
from the main board to t he
ASC II input.

If "rept " is bro ught high,
the clear line of c ircuit one is
brought high, a llowi ng its
o ut put to osci lla te. This
o utput is fed to the AND gate
used fo r t he st ro be pu lse ­
causing th e strobe line to t he
display unit to oscillate. It
shou ld be noted here that
even though the da ta ready
line of t he UA RT may ha ve
been reset before, the out pu ts
are st ill avai labl e.

'''S ,
H O .....

"',' t T TT •
'6 m : .... '.. rE "

: 10 ... ..

r,;P
p~"

."

."
'"

.,., ,.

.,"""
."
"

."..

This is se nt through an AND
ga te to the display unit as the
stro be line . It also goes
direct ly back to the UA RT to
ack nowle dge t he data ready
line.

Wh en the display unit
receives the strobe , it e nters
the data in to memory and
sends back a stro be received
pulse. T his resets t he fli p
flop , causing stro be to go
a way. The UAR T is now
ready to receive another byte
o f data .

If data from a keyboard is
to be ser ialized, t he paral le l
data is presented at t he
UART, pins 26-32. If you
don 't want par ity se nt with
the data , jumpcr D. Likewi se,
if you do wa nt pari t y sent,
don't jum pe r po in ts D. Then
jumper or lea ve H if you wa nt
odd o r even pa rity , re spec­
tively. The stro be pul se from
the ke yboard is dcbounced
by t he .001 disc capacitor
and t he first half o f ci rcui t
11 . The output of t his fl ip
flop is se nt to the clock of
the next one. When this goes
high, the second flip flop's
output goes low. Th is is
ORed with t he clock , so that
the next time the clock goes
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side world simply opens and
doses t he circu it be t ween
pins 1 and 12 of plug P2.

If these conta ct s are
s h o rt e d, current flows
through the 100 and 120
Ohm resistor s, causing a
voltage drop across the 120
Ohm. This vo ltage drop is fed
t hro ugh a resistor to turn
transistor Q1 on, groundi ng
its collecto r . Thi s brings pin 8
o f c ircuit 4 high - which is a
mark cond ition to the UART.
If the two term ina ls arc o pe n,
no vo ltage drop will a ppear
across the 120 Ohm resistor,
a nd t he transistor will stay
turned o ff. Th is will bring 8
of 4 lo w - a spac e condi t ion
to the UART. Ei ther the
o ut put of t he o p amp or the
inverte r can be [umpc rcd to
the UART serial input, with
B'C be ing the op amp and
A-e bei ng the loop input.

This data is fed into the
UART , a nd is co nverted to
parallel there. The para llel
ou t put is buffered by circuits
8 a nd 9, and the data ready
line (pin 19) goe s high when
the o ut pu t data is sta ble . This
line sets a fli p flo p (pin 9 of
5) wh ich bri ngs 10 of 5 lo w.
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Fig. 2. Jumpers: A-C - TTY keyboard operation (input); S-C - RS-232 input.

256 . 380,160
16 x baud rate

256 . 380,160 " 40 "
1760

0010 1000
msb I sb

The inputs to the two
counters appear at eight pins
of the P3 plug, and can be
hardwired to the determined
setting or run to a s wi tch
where several speeds can be
selected. Jumper sett ings for
severa l com mo n baud ra t es
can be found in Table 1.

The o utput of these divi­
ders (circuits 2 and 3) is pin
15 of circuit 3, and is sent to
the UAR T docks, pins 17
and 40.

The se ria l input dat a can
take any of three forms :

TTL, EIA, or 20 mil loop. If
it is TTL or RS-232 (EIA), it
is fed into a n operat ional
amplif ier which inve rt s it. If a
20 mil loop is used, th e o ut -

Note that t he number must
be converted to binary to set
the inputs . Therefore, for 110
baud the set ting would be:

Divide By

Decimal Binary

m sb Isb

Speed I Ba ud I

110
220
300

40
148
177

00101000
10010 100
10110001

STR Ol E

P I ~ 90F " u

Table T. Fig. 3.
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rammg to the assembly of
th is unit. Fig. 6 is the place­
ment drawing for all o f the

~ 98

Fig. 4. PC boord.

compo nents on the ASCII
input board. All parts have
part numbers and component

nu mbers
ma tic s )
drawing.

(as used in the sche­
printed on the

1_ Mount and solder all
resistors and diodes to the
board. The banded (cathode)
ends of the di odes are marked
with a square pad on the top
of the board. Mount all of the
components before soldering,
as a way to check your work.

2. Mount and solder the
40 pin socket and the three
16 pin sockets at the posi­
t ions mar ked UA RT, Pl , P2,
and P3, respectively.

3. Mount all of the TTL
integrated circuits on the
board and after checking
their placement, solder them
in. The placement of pin one
is denoted by a small " fl ag"
coming off of that pi n's pad
- along with a square pad on
the top of the board.

4. Pl ug the 40 pi n UA RT
into the socket, being careful
not to bend the leads.

5. Mount all capacitors
and the transistors, being sure
to polarize the electrolvtics.
The square pad on the top of
the board denotes the posi­
tive end of the capacitor and
the emitter of the transistor.

6. If parity is not to be
sent, jumper D. If you want
to send parity with the
ser ia Iized keyboard data,
jumper or leave H depe nding
on whether you want od d or
even parity, respectively.

7. Jumper E-G if your
keyboard strobe pulse is nega­
tive going. If it is positive
going, jumper F-G.

8. If you are using TTL or
EIA RS-232 inputs , jumper
B'C. If, however, you use the
loop input, jumper A-C.

Operation
Connection of the serial

ASCII input board to an
external keyboar d, mode m,
and mai n logic board is done
by way of 16 pin DIP sockets
and associated plugs. The
cable with two DIP plugs is
used to connect the two
boards together, the input
socket of the main board to
Pl of the option board. There
are two remaining cables, one
shipped with both the main
and the option boards.
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TE RW' U L S TRI P

Parts list

EIA output: Mark = .J.
-1 5 V; Space = +3-+1 5
V.

TTL output: Mark =
0-.8 V; Space = 2.4-5 V.

Space = terminals open.

Loop output: Mark =

20 mil current flowi ng;
Space = 0 mil current
flowing.

TTL or EIA input:
Mark = .8--15 V; Space
= 2.4-15 V.

To connect the ASC II
input board to a full duplex,
20 mil loop teletype (KS R-33
or AS R·33) , follow the sche­
matic in Fig. 5. •

Ot her

7-.1 d isc capaci tors
' ·2 u F / 1S V elec tro lyt ic capacitor
1-.001 d isc capaci to r
1-40 p in 0 IP socket
3·16 pin DIP sockets
' -0 IP plug w i t h cable
' ·doub le e nded K IP plug
t .cu cuit board

A kit of t he above parts is avai lable from :

Mmi Micro Mart
16 18 James Street
Syracuse NY 13203

Fig. 6. Parts placement.

12-

~
9
3.

Loop input: Mark =
terminals shorted ;

The specifications fo r the
input signa ls are:

10 - TT L or EIA input
11 - -tccc output
12 - -toco output
13 - EIA output
14 - repeat
15 - GrouFlCl
16 - Two StOP bin

Fig. 9 of the mai n article
sho ws the colors of the flat
cable as they re late to the
pins of the DIP plug.

1-2N2646
l -1 N4 148

Resisto rs

1-1 20 Ohm
4 ·330 Ohm
3-1k
1-2 .2k
1-2.7k
2-100 Ohm
3-270 Ohm
1-680 Ohm
4·10k
1·4.7k

1. 3- 74 161 I
1. 2 -7416 1 I
I. 1-7473 I~••

I

I. PI

G· ••

0 "04
2647

I C2 .0 0 11

A B

V

2 2 ~ " I
II 1111 10 K I

,--,0" 1. 11 -7474 I
I"

2-2N5129
1-2N 2906

1 - b l (divide by NI
2 - b2
3 - b3
4 - b4
5 - b5
6 - b6
7 - b7
B - b8
9 - +5 v

Int egrated Ciu;:uiU

Semiconductors

1-740 2
1-74 04
3-7408
'-74 73
1-74 74
1·7493
2-74 16 1 or 74 163
' ·1458
' ·A Y 5-1013 UAR T

IRIO 100

• •° 10 - C•• •, 1456• • •• P3c II
1.- P2 I •

7-AY5- IOI3

9 ­
7

The other cable goes from
P3 to the circuits associated
with the TTL or EIA input,
the repeat key, the E IA out­
put, the loop output, and t he
speed selection switch (if
a ny). The pin designat ions for
plug P3 are :

BI

,­
7402

,

,

•

•

0 3 02 0 1
2906 5 129 5129

0 00

~

Fig. 5.

I

LOOP ,.. - 12

0'
c OOf' ,.. •

1 - loop inpu t -+
2 - f wd/ 6I<Wd ho P1)
3 - st robe received
4 - strobe
5 - bG (key boa rd data)
6 - b5
7 - b4
8 - Ground
9 - b l (keyboard datal

10 - b2
11 - bJ
1 2 - lo op input -
13 - b7 (keyboard d ata l
14 - -1 2 V
15 - TT L output
16 - "-5 V

"
LOOP OUT - ' 2

LOOP OUT • "

One of these cables goes
fro m P2 to a parallel ASCII
keyboar d and/or the circuits
associa ted with the loop
input and the TT L output.
The pin designations for plug
P2 are:

c,-..
99 ..."



SPECIFICATIONS:

8K SC - 8 Specifications: AL L ADDRESS, CONTROL. AND DATA OUT LIN ES
FULLY BUFFERED

•
QUANTITY. DEALER. AND CLUB INQUIRIES INVITED

•
PLUG IN-COMPAT IBLE W ITH ALTAIR" AND IMSAI'"

rc SOCKETS INCLUDED
$295.00 Kit - $394.00 Assemble d - $2.00 Shipping and handling

•
' LI MIT ED TO CAPACITY OF STANDBY BATTERY

IIISE~lSIlI
ELECTRONICS
BOX 11651 , KNOXVI LLE, TN. 3791 9

DEALERS & DISTR IBUTORS *

500 ns Mall . (225 ma x
on request)

Less than 200 rna per
1024 words maximum

AMO 91 L02 APe (low
power 1K x 1)

Voltage Supply : + 5 to + 10 vo lts

Ba ttery Standby : 1 5 10 2 Volt.
Au to matic power
10$s sensing circuit.
Eliminates need fo r
switches.

Address Select: 8 ea. Spst. switches
In a Dip rc pac kage .
(No longer any need
for a soldennq iron
10 c ha nge address.]

+5 Vo lt regu la ted: 4 ea. 7805 regulat ors
wi th individual heat
sinks 10 run cooler.

Current Req:

Access Time :

M emo ry Chi p:

ALL ADDRESS. CONTROL , AND DATA
OUT LINES FULLY BUFFERED

Circuit Board

Double sided , G10 g lass epoxy board
Plated through ho les. 5 mi l. t in minimum
Solder rettow processed
Solder mask o n ~oth sides of PC board
Com ponent layout silk screened on

componen t side 01 PC board
Gold plated edge contac ts
No jumper wi res used
Professional layout tec hniques used

---------------------------------------------------Wait States: NONE! Your wait ligh1
will not burn because
01 a mem ory wait
stale.

Mr. Peter B.ckerd ,ke
CANNEL RADIO & ELECTRONICS
18 East Ort~a Street
Santa Barbara CA 93101
Phone: 805965-855 1

TH E COMPUT E R MART
3 14 5 th Avenue
N ew Yo r k N Y 1 0 0 0 1
Phone: 2 12-279-7757

TH E DATA DOMAIN
111 South College
81oomington IN 4 74 0 1
Phone: 812·334-3607

T H E COMPUTER MART
625 W. Katella A venue, ;::10
Or ange CA 92667
Ph o ne: 714 6 331 2 2 2

*COMPU TER MAR T
DIST RI8UTING COMPANY
Orange CA
7 14-633-4634

THE COMPUTER MART
1097 L e" ington
Waltham MA 02154
Phone: 6 17-890-0677

T HE COMPUTER MA R T
1 51 Kline Blvd.
Colonia NJ 07067
Phone : 201 574-2173

'*' HOBBYTRONIC DISTRIBUTORS
1218 Prairie Drive
B loomington IN 4 74 0 1
Pho...... : 812-3366380

* MJB RESEARCH & DEVELOPMENT
36 W . 62nd St<eet
New York NY 10023
Ph o ne : 2 12-24 75 4 48

* MCED COMPANY
Suite 101 , 1600 Hayes Street
Nashville TN 37203
Phone: 615 -329-1979

---------------------------------------------------
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Ancasrer On tario
L9G2Z9

•
- ---
=--

The method that I use
may shock you a bit at fi rst ,
but believe it o r not , it rea lly
works well.

I remo ve ICs fro m surplus
computer boards with a blow­
torch. That 's right , a propane
torch tha t can be obtai ned in
just about any ham 's work­
shop.

I t urn the flame o n the
pins fro m the circuit si de of
the board and yank the IC
out (fast) from the com­
ponent side of the board
using an IC puller or just a
plain o ld pair of pliers. Even
when using the torch run ni ng
full blast, I have yet to
damage an IC due to ex­
cessive heat. Excessive heat
seems to be an old wive's tale
o n some of these modern ICs.
Of course you can't reuse the
boards. -

Tile ""'" 1976 U. S. C.ll LBOOK Nil O'm' 300,000
W & K listings. It NlS eal h, Jia:oftWl eLlsltS,
1\1"," and addrfSiI'S plus the Il\lIIlJ a lwlb le bact_
UP dI.IrU and rrf~ Y1lU IIaw ~ to n·
PKt from the CA l l BOOK•
SpN;iaHn in OX? n..n you'ft looking f or the _,
IaI"9tO" than fwe. 1976 FOREIGN CAllBOO I( ....lt h
OYfr 225,000 " lis, n.;olllf'S and addfts'lfs 01 all\ll­
lpurs oulli df of the U.S.A.

On dealrr shf ll'fl NOW!

:F~~::;'~"~":'~",Amal r "r CallbookDX L11t1"11S

f~=-~" Sl~~
3 ,,",U
Editions
$18.95••••,,,,

•••••,
, Unit rd SUt ri

Call booll
.lIlW &K
LiSlillljl
$13.95
wit h J Sfni~ Ed itlonl $19.9 5

RA DIOAMATEU Rlib k
Jt

c a 00 INC

Dept . B 925 S/'Ierwood Driwe
llkt Bluff. Ill. 60044

Otdrr from l"U' fa_itf f led.ronies dfllff or
diftCt. from l he publishfr. All dirrct ordfn add
$1.00 shipping and hand ling prr Callbooll .

H ave you ever tried to
remo ve 14 or 16 pin

DIP ICs fro m surpl us com­
puter boards? Somet imes this
can be a ve ry exasperat ing
job , and yo u may even pass
up so me good bargains
because you don't want to go
through all the troub le of
re moving them.

There are many ways to
re move ICs. You can use a
special tip that heats all the
pi ns a t o nce, you can clean
the solder off the pi ns o ne at
a t ime, you can use a special
t ip with a vacuum li ne
attached, or you can even use
a special tip wi th a blower
attached. All these methods
are slo w, cumbersome, and
expensive , and you wil l
usually end up wishing you
had three hands to accom­
plish very much .

• Complete .... it h card
connectors
• Comprehensive
User's Manu a l, plus
Intel 8080 User's
M ll null i
• Completely

• fllct Ory assembled
llndtested-n2l
II kit
• Option,,1 iIIC'
cessories: Key­
board/Video
displ ll)', aud io
casse tte modem

intertece, power supply. RO M programmer
lind ettrecnve <:llbl net ry ... plus more options
10 follow. The HAL MCEM·8080. $375

microcomputer you can buy. For
details on the MCEM-8080, write
today. We'll al so include compre­
hensive informat ion on the HAL
D5-30oo KSR microprocessor­
based terminal . the terminal that
gives you multi-code com pat i­

bility, flexibility for future
changes, editi ng. and a
conven ient , large video
display format.

Your ICs

Blowtorch

- - a bonus from
computer surplus

· 8080 ",PU (The one
with growing sojt­
were support )
• 1024 Byte ROM
(Wit h rnextmu m ce­
p.!Ic ity o f 4K B ytes)
• 1024 Byte RAM
( With me xtrnum
cepectty of 2K
Bytes)
• TTY Serilli i/O
• EIA $erillll/O
• 3 pllrllilel l/O's
• ASCII/Baudot
terminal com­
plltlb lli l y with TTY m achine s or vi deo un its
• M o nitor hllving load. dum p, d isP!llY. insert
and go functions

HAL Communications Corp.
80.365. 807E. Green Street. Urbana,lIllnols 6 1801

Telephone (217) 367-7373

••• then let us send you our card.
HA L Communications Corp. has
been a leader in digital commun i­
cations for over half a decade.
The MCEM-8080 microcomputer
shows just how far this leadership
has taken us . .. and how far it
can take you in your appl ications.
That's why we'd like to send
you our card-one PC
board that we feel is the
best-va lued , most complete

If you want a microcomp ut e r
with all of these standard features•••

----------------------------------
10 1 ~
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Roqer P. K illi ck G8KWR/DCOGK
58 Stvtnfields
High worth
Swin don
Wilt shir e
Enqland SN6-7NG

How to Interface

a Clock Chip

- - Baudot, BCD or ASCII

T h i s c irc u it wa s
developed as the resu lt

of a need to inter fac e a clock
chip to some other hardware.
Un fortunately, the clock chip
available had o nly 7-segmcnt
out put, and was no t equi pped
with BCD outputs. The first
solution requi red a rela t ively
large number of gat es, and
because of space restr ictio ns,
was inconvenient for the
pro ject in hand . To overcome
this problem, the gating was
replaced wit h a 32 x 8 PROM,
addressing the PROM from
the 7·segmcnt outpu t of the
clock , with the BCD stored in
the appro priate loca tions of
the PROM. Fig. 1 illustrates
the segment designations of a
7·segment display.

Since the PROM is 32 x 8
bits , it has only 5 address
lines, and it is therefore
impossible to use all the cl ock
outputs. But if the 7-segment
coding for the numerals Q.9 is
considered (Table 1), it can
be seen that it is still possible
to obtai n a un ique code for
each num era l, by using o nly
segments a, b, e, f and g. If
segment a is considered as the
most significant bit , and
segme nt g as the least
significant bit of a 5 bit

natural binary code (used to
address the PROM), then the
ten locat ions listed in Table 1
will be addressed for the
nu merals Q.9. T hese loca tions
contai n the BCD code .

Alt hough the solution was
satisfactory, there is a
co ns iderab le amount of
unused space in the PROM,
and since it was desir ed to
lin k t he cl o ck t o a
microprocessor-based RTIV
system at a later date, it was
decided to see if any of the
remaining locat ions could be
used to contain ASC II or
Baud o t c o di ng for the
numerals Q.9. The first to be
dealt with is Baudot. If BCD
and Baudot are compared
(Table 2), it is very clear that

element "B" of the BCD is
identical to element " E" of
the Baudot, except for the
numeral 1. If it were not fo r
t his o ne d ifference, it wou ld
be possible to store the BCD
(4 bits) and the Baudot (5
bits) in the Sbit word o f the
PROM. This problem was
overcome by the addit ion of
a 7410 tr iple 3-i nput NAND
to the o utput of the PROM,
as sho wn in Fig. 2. Then, in
any given word of the PROM,
the BCD is stored in bits 0·3,
and elements A, B, C and D
of the Baudot are stored in
bit s 4-7. Th us all the BCD
and elements a-D of the
Baudo t are direc t ly available
a t the ou tput of the PROM,
and ele ment E of the Baud ot

•conversion

is obtainable fro m the ex tra
ga ti ng , which works as
follows. If the ou tput of Ul
is high, then the o utput of U3
will foll ow the input of U2
(eleme nt B of the BCD). But
if a t any ti me the output of
Ul sho uld be low (which will
happen for numerals 1 and
7), then the output of U3 will
be forced high. The output of
U3 can then be used as
element E of the Baud ot.
Thus the aim of encoding
both BCD and Baud ot is
a ch ieved, and they are
availab lc simultaneously.

Obtaining the conversion
to ASC II was accomplished in
a totally different way. It was
n ecessary to modify the
address inputs in some way,

PROM locat io n addressed
with 589mB nts a . b . B. f . g . BCO Baudot Numeral

NUmBra l • b e d e f , (Deci mal)
0 C B A E 0 C B A

0 1 1 1 1 1 1 0 30 0 0 0 0 0 1 1 0 1 0
1 0 1 1 0 0 0 0 8 0 0 0 1 1 1 1 0 1 1
2 1 1 0 1 1 0 1 2. 0 0 1 0 1 1 0 0 1 2
3 1 1 1 1 0 0 1 2. 0 0 1 1 1 0 0 0 0 3

• 0 1 1 0 0 1 1 11 0 1 0 0 0 1 0 1 0 •s 1 0 1 1 0 1 1
"

0 1 0 1 0 0 0 0 1 s
6 0 0 1 1 1 1 1 7 0 1 1 0 1 0 1 0 1 6
7 1 1 1 0 0 0 0 2' 0 1 1 1 1 1 1 0 0 7
8 1 1 1 1 1 1 1 31 1 0 0 0 0 1 1 0 0 8

• 1 1 1 0 0 1 1 27 1 0 0 1 0 0 0 1 1 s

Table I. r-seqment code. Table 2. BCD and Baudo t.

1\iI 102
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Fig. 2. Conversion circuit.

P ROM IOelltion addrlt'SWd
with segments a. b . e . t. g.

Numeral • b • f , lDecimall

0 0 0 0 1 1 3
1 1 0 1 0 1 21

ASCU 2 0 0 0 0 0 0

!~,
3 0 0 1 0 0 •• 1 0 1 1 0 22
s 0 1 1 1 0

"6 1 1 0 1 0 26

,J 7 0 0 1 0 1 s
• 0 0 0 1 0 2

• 0 0 1 1 0 6

Table 3. 7-segmen t code, with a. b, e and g inverted.

TobIe 5. Summary of lay out o f information in PROM.

7-~ment • b • 1 9 Location 23
1 0 1 1 1

a. b , e. & 9 0 1 0 1 0 Locat ion 10
inver t ed

TobIe 4. Affowance for topped 65.

Content

ASCII Numeral 2
Empty
ASC II NumeralS
AS CII Numeral 0
ASCII Numeral 3
ASCII Numeral 7
A SCII Numeral 9
BCD / Baudot Numeral 6
BCD/ Baudo t Numeral 1
Empty
A SCII Numera l 6
BCD/Baudot Numeral 4
Empty
Empty
ASCH Numeral S
Empty
Empty
Emp ty
Em p ty
BCD /Baudol N umeralS
Emp ty
ASCI I Nu meral 1
ASCII Numeral 4
BCD/ Baudot Numeral 6
BCD/Baudo I Numeral 7
BCD/Baudo t N umeral 3
ASC II Numeral 6
BCD /Baudo t Numeral 9
Empty
BCD/Baudot Numeral 2
BCD /Baudot Numeral 0
BCD fB auclot Numeral S

programming the 8223 are
given in the January 1976
ed it ion of 73, in the article
" T he C omputer QSO
Ma chin e , " b y B . D .
Lichte nwalner . •

References
Monoli t hic Memories 6331 Data
Sheet .
" The Computer aso Mach ine,"
B . D . L i ch t en w a l ner . 73
Milg.uin e. January 19 76 .

A ddress (D ecimal)

o
1
2
3

•
5
6
7

••10
11
12
13

"15
16
17,.
"20
21
22
23
2'
2'
26
27
28
29
30
31

Alt hough th is co nversio n was
designed for use wit h a clock
chip, it co uld be equall y well
used to co nver t th e out put of
o ther chips, such as d igital
volt meters, to another code.

The PROM used was a
6 3 31 f ro m Mo noli thi c
Memories, but a Signctics
8223, whi c h is e a sil y
obtainable, can be used
inst e ad . Inst ructio ns for

Address (Binary I

00000
00001
00010
00011
001 00
00101
001 10
00111
0 1000
0 1001
0 10 10
0 1011
0 1100
0 110 1
0 1110
011 11
10000
10001
10010
10011
101 00
101 01
101 10
101 11
11000
11001
110 10
11011
111 00
11101
1111 0
11111

PROM address line, and it is
necessary to allow for it. Al l
that is required is to repeat
the BCD/ Baudo t for the
numeral 6 in anot her location
of the PROM, and the same
for the ASCI I coding of the
numeral 6. Th is informa tion
is given in Ta ble 4 .

Thus it can be seen that
wit h the addi tion of 2 ext ra
packages to the PROM, it is
possible to cater for the
co nversio n of 7-segment to
ASCII / BCD and Baudot, wit h
or without to pped 6s a nd
t a il ed 9 s . A c omplete
summary of the layout o f t he
PROM is given in Table 5.

so that the 7-segment wou ld
address another set of unique
store locations. The only
modification of the address
inputs which can be do ne
easily is co ntro lled inversion.
With t he aid o f a co mputer,
all the possible combi natio ns
of inversion of the address
inputs were checked, from
which it was discovered there
were two. And for reaso ns
which wi ll be give n later , the
following was chosen. By
invert ing segments a, b, e and
g f ro m t he clo ck, the
locations listed in Table 3 can
be addressed, and it is in
t hese locations that the
ASCII (or any other code) is
stored. The inversion is
carried out wit h a 7486 quad
exclusive O R, as shown in
Fig. 2. If po int X in Fig. 2 is
brought high, then segments
a, b, e and g of the clock are
inverted, and ASCII can be
obtained from the outputs of
the PROM; if X Is at logic low
leve l, t he n the o ut puts
obtained fro m the PROM will
be Baudot / BCD.

The ci rcuit give n wi ll
funct ion per fectl y well with
any 7-segment coding wh ich
produces a 6 without a top,
and a 9 without a tail. Si nce
some clock chips produce the
6 with a to p, and a 9 with a
tail , this was also gi ve n
conside rat ion. And th is is the
reason that of the two
possi ble combinations of
inversion of the input to the
PROM, the one given was
chosen. Since the tail of a 9 is
give n by segment c, it will
have no effect anyway. But
the top of the 6 will affec t
the most significant bit of the

,, :,,0
103 .£!J



- - six TV game chip can make you a hero

Sfeve' Ciarcia
J 24 Hebron Ave.
Glastonbury CT 06 033

Hey,

Look What My Daddy Built!

resistors, capacitors and hard­
ware. His wife surveys this
and pipes in with, " Do they
sell that junk by th e pound ?"

Co mpletely undaunted,
Wi lbur spends the next week,
three telephone calls to the
kit manu facturer , and o ne
very expe nsive and fr ust rati ng
visit to a TV repairman for
him to set and align all the
timing circuits. The kids have
been thoroughly entertained
in the meantime watching

game and decides this may be
the answer to his prob lem .
Such a system would use his
existing TV - no re-educa­
tion necessary ~ and all parts
are available from a supplier
listed in the ar ticle.

Wil bu r spends his $140
and obtains a kit by mail a
month later. He carefu lly lays
out a ll the parts for the basic
gam e plus the optional
scor ing boa rd and power
supply: 90 TTL ICs, assor ted

Smell-o Deodorant or Slip­
pery Lip Ice Crea m was
willing to sponsor.

Wi lbur chec ks his Popular
Science and considers the car­
to o ne d su gges tions, but
decides that he might enjoy
the bird cage idea too much
and the ski jump wo uld
attract more noisy ki ds. In his
continuing search through the
magazine rack, he spies an
ar ticle descri bing the con­
struct ion of a TV ping pong

"Wil bur ca n' t you
keep' those damn

kid s quiet whil e I 'm making
dinner ?" How many Ameri ­
can husbands have heard
t hat ? If this were the openi ng
block on the "wordless work­
shop" home improvement
ca r too n feat u re fou nd
monthly in Popular Science
magazine, the nex t si x car­
toon blocks would illustrate
the construction of a giant
bird cage or ski jump for the
back yard to entertai n the
kids . This is a nice idea, but
there are very few thi ngs
wh ich arc uni versall y e nter­
tain ing to children, or adults
for that matter - except
may be t he boob tube.
T o d a y ' s ge ne ra tio n of
children has grown up spend­
ing morc time in fron t of a
televisi on than in schoo l. The
TV has become a cheap baby­
sitter and the primary source
of entertai nme nt for most
American families .

Wilbur , try ing to keep
peace in the fa mily, scans the
TV listings and sees that he
has a choice of Peyton Place
reruns, a subti tled movie in
Swahili and Jimmy Durante
doing impressions of Walter
Cron kite. His o nly wish at
this point is that the TV set
would show something that
he wanted rat her than what

•
•,

.,...TV

.. ...

-

Game circuit built by author.
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occ urs, a poi nt will be auto­
matica lly scored against the
er ring player and the ball will
again be automat ically served
toward him again. Serve will
not change un ti l he scores a
poi nt and gains the advan­
tage . A game concludes when
o ne play er's score tota ls 15
poi nts.

The exact details of the
game are a fu nct ion o f the
opt iona l speed, Size, and

Fig. 2. 2 MHz oscillator.
Miller 9055 miniature slug­
tuned coil; all resistors M W
596; all caps min. 25 V
ceramic.
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an d the ball will serve arbi­
t rari ly from o ne sldc toward
the other . It is the opposing
player's object ive to intersect
the pat h of this ball and
deflect it back toward his
o ppone nt. If no intersect ion

c..

Fig. 3. Rifle circuit. PT-I - phototranststor TlL64 or eqaiv .;
4098 - dual m onostable; 4011 - quad 2 input NAND; all
resistors U W 596; all caps min. 25 V dc ceramic.

Fig. 4. VHF modulator sample circuit. A ll resistors U Ii-' 596; all
caps min. 25 V ceramic unless otherwise noted. NO TE,' THIS
IS AN ILLUSTRA n ON OF A SA MPLE VHF MONITOR.
THIS CIRCUIT HAS NOT BEEN APPROVED BY THE FCC.

Fig. I. T V game schematic.

necessarily mean a lower
price and increased reliability.

T he ul timate in perfect io n
(so far) is the subject of this
a rticle: the AY-3-8500-1
made by General Instru­
ments. Thl s is a 24 pin MOS
integrated circuit T V game
chip capable of playing six
diffe rent T V games. The
fea tures are as fo llows:

1. Six selectable games
tennis , hockey,

squash, si ngle player
practice, and t wo rifl e
shoot ing games
2. Automatic scori ng
3. Score display on TV
screen : 0-15
4. Select able bat size
5. Selectable ball speed
6. Selectable deflection
angles
7. Automat ic or man­
ual ball service
8. Realist ic sounds
9. Shoot ing for wards
in hoc key game
10 . Visually defined
playing area for the
fou r ball games

Game Descri ptions

TENNIS:
Th e tennis game picture

on the T V scree n will be as
sho wn in Fig. 5. There will be
o ne bat or player per side, a
playing field bou ndary and a
center net . Scoring posit ion is
as ill ustr at ed. After reset is
applied , the score is 0 to 0
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Daddy cuss each indi vidual
compone nt as he assemb led
the massive board .

Then came the moment of
truth. Po wer on . It wou ld be
unfa ir to say that it didn 't
wor k. It did work and the
kids w e re comp le tely
occupied for about three
weeks. They then got t ired of
just bo uncing the ba ll back
and forth in the same ping
pong game all the t ime.
" Wilbur, can' t you keep tho se
kids quiet while I'm making
dinner?" ARRRRG!

Th is painfully familiar
story serves as our introduc­
tion to the world of TV
games. There are TV games
sold in every discou nt store
and almost every ma jor elec­
t ronics periodica l has had a
construction article on them.
The commercial units cost
bet ween $75 and $1 00 and
the const ruction kits are
abo ut the same cost , but
there are co nsiderable differ­
ences among the m. Some
may be using older de si gns
which may have as man y as
100 chips to perform only
one game, or at the other
ext reme one chip to perform
six games . Obviousl y, Wil bur
....o uld have been better off
buyi ng a un it which per­
for med more than o ne game
and allowed variat ions with in
each. Fewer parts would
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Fig. 5. Tennis game with ball in ploy. Fig. 7. Squash game with ball in play.

Fig. 6. Hockey game with boll in play.

-

angle selections. While the
game is in progress, three
aud io tones are out put to
indicate boundary reflect ions,
bat hits and scores.
HOCKEY,

Th e rules of the hockey
game are exactly the same as
the tennis game except that
each human player controls
two bats or players o n the
scree n. These players shown
in Fig. 6 are referred to as the
goalie and the forward respec­
tively. The goa lie defends the
goal, wh ile the forwa rd is
located in the opponent's
playing area. When the game
star ts , the ball will be arbi­
t rar ily served fro m one goal
toward the other side. If the
oppone nt's forward can inter­
cept the ball, he can shoo t it
back towa rd the goal and
score a poi nt. If the ball is
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missed it will travel to the
other half of the playing area
and the oppo nent's forward
will have the opportunity to
deflect the ball to ward the
goal. If the ball is "saved" by
the goalie or it reflects fro m a
bou ndar y, the sa me for ward
will have an opportunity to
aga in try to deflect the ball
back toward the goal. This
method of jamming the ball
between the forward and the
goalie is a very effect ive
scoring method and makes
for an exceptiona lly exciting
game.

Scoring and audio are the
same as the tennis game.
SQUASH..

This game is illustrated in
Fig. 7. There are two players
who alter nately hit t he ball
aga inst a bac k co urt bou nd­
ary .

Scor ing and aud io are the
same as the tennis game.

PRACTICE..
This game is illust rated in

Fig. 8 and is si milar to squash
except that there is only one
player.

RI FLE,
The rifle game is illus­

trated in Fig. 9. Rifle 1 game
results in a large target which
rando mly shoots across the
screen while Ri fl e 2 requires
that the target bounce around
within the area defined by
the TV screen. Exter nal cir­
cu itry li sted in Fig. 3 co ndi­
tions optical input to a
photocell located in the
barrel of a toy pisto l or rifle
which is a imed at this rando m
target. When the trigger (PB3)
is "pulled," the shot counter
is incremented. If the r ifle is
o n target , t he hit counter is
incre me nted.

After 15 shots the score is
dis played.

Circ uit Description

The simplest circuit
utilizing this game chip is
illustr ated in Fig. 1 and
shown in the photo. A DIP
switch (51 -58) is used for
rarely cha nged functions such
as game se lect ion, rebound
angle and bat size. A $2.00
eight section switch such as
this serves to lower overall
costs by replacing about
$8.00 wort h of toggle and
rotary switches while main-

raining miniat urizat ion. 51
through 56 are the game
selection switches. Only one
of the switches is enabled or
placed in the ON pos it ion.
The others must be left open
or the game chip will try to
play more than one game
simultaneously. The correct
procedure for selecting a
game is to turn the currently
programmed game off (all six
switches open) and then close
the part icu lar switch for the
desired game. Switches 1
through 6 will select the
fo llowing games respect ive ly :
Rifle 1, Rifle 2, tennis,
hockey, squash, and practice.

Bat size and 0011 deflection
angle are co ntrolted by D IP
switch sections 57 and S9
respectively. With 57 open
the larger OOt size is selected.
On a 21" television screen
thi s will appear to be about
2". When this switch is in the
closed position, small bats of
approxi mately half the pre­
vious size will be displayed.
All paddle game photos in
this article illustrate the large
bat selection.

When first playi ng a TV
game, a player may want to
find his bearings and fine
tune his eye-hand coordina­
t ion . For just t hi s reason
General Inst ruments provided
for selectable bounce, or
deflection angles. When 58 is
ope n, three rebound angles
are enabled - plus and minus
20 degrees and straight back



Fig. 8. Practice game with boll in play. Fig. 9. Rifle games 1 and 2 target.

Inside of author's game unit illustrating parts layout.

button. This will allow com­
plete player readi ness and will
only put the ball in play
when the serve button is
finally released. Score is
incremented (up to a high of
15) each time a player fails to
deflect a ball away from goal.

All of this rebounding and
scori ng results in some very
interest ing game sounds. A
ball hit upon a paddle resul ts
in 32 milliseconds of 976 Hz
tone. A boundary reflection
is 32 milliseconds [msec] of

488 Hz tone and score is 160
msec of 1.95 kHz tone. This
square wave oscillation is
amplified by a 2N2222 tran­
sistor and app lied to a 100
Ohm .2 Watt speaker. (An 8
Ohm speaker may be used
with proper current limit ing
in the collec tor circult.] SW2
is provided to switch off the
sou nd wi th out having to shut
off the game. Player posit ion­
ing is remotely controlled
through cables attached to
pins 10 and 11 of the game

- !.-• • •

the reset button. Automa tic
start is signified by the game
ball being arbitrarily served
into the playing area, and
each time a point is scored,
the ball will come into play
into the court defended by
the player having scored the
point. If automatic start is
not desi red, th e reset and
serve buttons shoul d be
pressed simultaneously when
resetting a game. The reset
button is then released while
s till depressing the serve

at 0 degrees. With 58 closed,
five rebou nd angles are
possible - p lus and minus 20,
plus and minus 40, and 0
degrees. This latter selection
requires considerable player
skill and dexterity and adds
new dimensions to o therwise
repe t it ious games. If that
were not enough, selectab le
ball speed is also availab le.
The ball speed switch SWl is
used more often than the
game select switches and
therefore should be a more
easily used slide switch. When
this switch is open, lo w speed
is selected. In this mode the
ball takes 1.3 seco nds to
t raverse the screen. When t he
switch is closed, high speed is
chosen and the ball will dart
across the screen in .65
seconds. There is a complete
understanding of the concept
of human fallibility after
playing a game which co m­
bines small bat size, full
rebound angles, and a fast
ball speed. With th is combina­
tion, the cure for boredom
becomes electronically
induced insanity.

If th ese features were not
sufficie nt , t here are more ­
realistic sound and au tomatic
scorekeepl ng. All games co n­
sist of 15 points with both
players starting with a score
of zero after pushing the
game reset button (PB1).
With pin 7 grounded through
the man ual serve push-button
(PB2), play will resume auto­
matically upon the release of
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used to amplit ude modulate
an rf carrier suitable for a
standard television receiver,
Fig. 4 illustrates a sample
ci rcuit of this basic type of
modulator. With the com­
p onents chosen , the fre­
quency is appro xima tely that
o f VHF cha nnel five. (This
circuit is inte nded for ill ustra­
tion only and acceptability
by the FCC as a proper class
1 r f modulator is not
in ferred .) Th e modulator
out put is connected directly
to the TV antenna te rmina ls,
with the an tenna discon­
nec ted, and ad justed for the
best reception.

Th is game is a marvel of
engineeri ng ingenu ity th rough
which General Instrument s
has succeeded in enlightening
the average America n to the
latest advances in elec tronic
techno logy. It is easy to over­
loo k 16K bit RAMs and
microprocessors, but it is
hard to ignore such a mar­
velously excit ing TV game
when presented on your own
home television. •

as
will

ma lady r eferr ed to
"h err ingbone effect "
resulL

For a TV game to be
properly displayed on a raster
scan television, the proper
video signal, sim ilar to that of
any commercia l TV station,
must be applied to the
ante nna. Such a video signal
results from synchronized
dividers inside A1, which
divide the 2 MHz master
cloc k (Fig. 2) and out pu t the
required 60 Hz ver tica l and
15750 Hz hori zontal sync
signals. These signals from pin
13 are combined with those
of the ball out pu t , right
player out put, left player
out put , and score and fie ld
output (pins 5, 8 , 9, and 21
respectively) in a two bit
digital to analog converter
formed with a 4072 CMOS
dual 4 input OR gate. This
type of video out put is re­
ferred to as co mposite video
output and is suita ble only
for use on video monitors and
not standard televisions. This
video output may in turn be

Longer o r shorter time con­
stants will result in relatively
differe nt vertical player posi­
tions. To reduce noi se , this
exte nsion cable shou ld be
shielded; otherwise , a display

PT-l

01 ,02
Cl
Z1
R1 , R2

PB2

SW1,2

Parts List for Figs. 1 and 3.

A 1 A Y-3-8 5 0 0 -1 MOS game c h ip General Instruments
A2 4 0 7 2 Dual 4 in p u t OR gate CMOS RCA
A3 4011 Ouad 2 inp u t NAND CMOS RCA
A4 4098 Dual monouable CMOS RCA
01 ,02 2N2222 or equjv.
Sl ·SS 8 position DIP switch Gray Hill or equ iv.
PBt, PB3 SPST momentary push-button

C & K Submi n iature
DPST mom e ntarv p ush -button
C & K Su bmin iature
S PST sl ide swi tch
Alec Submi niature
SPST toggle switch
C& K Subminiature 3A 115 V ec
TIL 64 phototransistor or equiv.
Te xas InstrumentS
1 N9 14 diod e Te xas Ins.
100 u F e lectrolyt ic 1 5 V dc
1N753A o r equiv .
1 meg c o m po s it io n potentiometer 2 Watl
Alleo-Bradley or equjv.

SPK roorra Watt speaker
LED NSL5053 LED o r equiv.
All resis tors a re % Watt 10% u nless o t herw ise indicated.
All capacito rs a re ceramic tv pe wi t h m in . voltage ratings o f 2S V d c
u n less o t herwise indi ca ted.
MISC e xtension cabl e , batte ries . box, ho o k up wire, etc.

sw,

chip . Each player co ntrol
consists of a 1 meg pot and .1
microfarad capacitor which
combi nes to for m a variable
t ime co nstant ut ilized by
i n t e r n al t iming circuitry.

from page 4

syst em that is just like RTTY, but
with the break-in feat ure.

II RTTY o perators wanled to. they
could have break-in just by set ti ng up
their systems on two d iffere nt Ire­
que nc in_ Then they could use a sp lit
CRT display such as Don Alexander
has~loped (August. page 821, to
show both what they are sending and
what they are rece iving on th e top and
middle of the tube. If anyo ne gets
into this I'd like to know about it, and
so would a lot 01 RTTYers.

Not a lew readers would probably
like some hint s on how to get the ir
code speed up to 100 wpm , . . any
volunt eers?

UNEMPLOY ED?

The politicians are tal king a lot
about jobs, yet here at 73 we have
jobs going begging. We need hel p in
severa l de par tmenu and would be
absolutely delighted to have some

EDITORIAL B Y WA YNE GREEN

hams come up here to fant astic~
Hampshire 10 join us.

If you read Newsweek . you know
that New Hampshire hes one of the
lowest tax rates in the country, yet
provides very good serv ices lor the
people. It has one of the lowest
acc ident rat es in the COUntry on its
roads. This desp ite t he large inf lux of
visitors who come to New Hampsh ire
on vacation .. . fo ur seasons o f the
year. We have large vacation crowds in
summer when it is cool and beaut iful.
We have them in the spring when it is
fantastically colorful and fresh. We
have them in the fa ll to see the fi~
foliage in the wor ld (except for a
small part of Northern C!>i l\il where
they have similar acid earth which
generates these cote-s! ... ami winter!
Winter is the best season of them all
. . . not too cold, but with snow for
the many ski slo pes.

For the ha m, New Hampshire has
two ma jor advantages ... one is rar ity
... New Hampshire has few people so
you are a lmost like OX on many of
the ha m bands . And , if yo u are into

FM. the myriad of mountaintop re­
peaters throughout the state will keep
you busy. You will be hard put to
keep from linding a mountalO for
yo urself.

In sout hern New Hampsh ire we are
not too far from Boston ... lo r plays
a nd concerts ... and a major airport
for travel. Yet we ... e in the country.
Pelerborough is one 0 1 lhe most

beaut iful lowns in New England. Even
though it is very small, it is" shopping
center for this part of the state, with
downtown sho pp ing and two shop­
ping centers on th e outskirts o f town ,

We have grown considerably during
the last yf1aK at 13 ... wi lh circulation
up over :ll'lll since January and headed
for a SO'lI> increase by the end of the
year. Advertising has increased almost
50% in the past year. The staft has
almos t doubled ami there is stil l a
need fo r mor e.

Wh ile we can use people with print­
ing or magazine experience. the
biggest demand is for editors. We need
two or three more, at least. II we are
going to continue to grow and put out
more books and mCl93zines. We are
looking lor ha ms with as much e x­
perien ce in ham ming as possible ...
hopefully with good tec hn ical bac k­
groun<k ... who are into working
more tha n clock-watching.

We have a oczen books 10 the
works for release soon and _ would
like to increase this to a hundred ...

if only _ had Ihe hams to help qet

them rmy for printlfl9. We'll need
help with getting a new CB magazine
started . .. and wit h a new hobby
computer magazine. We need a lot
more helf' in getting 73 out each
mo nth. We need he lp in marketing the
books, magazines and tapes ...
through direct mail, dealers. news­
stands. reps. etc. The more readers we
get, t he more people will be able to
enjoy the magazine every month.

If you have t he bac kground, a
bunch of enthu~ia sm. are a self-starter
and don' t have to be to ld what to do

. if you like working In a very
unusual and retaxed atmosphere, _
If you are work-oriented _.. if you
would like to live in a beauti ful part
of the rountry .. _ you c.n do worse
than let us know about it.

A GOOD BOOK

A !IOOd book indeed is the Hand·
book fa, Elecrromc Engmel!,ing Tech·
nici,Jns, for $ 19.50. The price is high,
but t his is an e~cellent book and _II

worth the investment. The material is
a bit brief for the book to be used
strictly as a study guide, bu t as a
ha ndboo k ... as a reminder of how
just abou t everyt hing voo'u run into
In electronics works, it is superb. The
math is kepi to an absolute minimum
and every subject is covered concisely.
McGraw HiU. If you are at all serious
about understanding electronics. you
just can' I do without this new book.
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TERMS: Cash, check , or moMy order. We unnot accept any chargt! c¥ds: howevttr your bank will advanca you the cash ­
your payment! are rhe same. Make out your check and mail to:

At"I_I I. . 976

40 cOlumn alphllnumeric prlnte...... / PS . case and interface to
IMSAI /MITS
Double size print u nd er wlt..... re control - 1 .25 l ines per second.
Anembled price . • •.. . • • . ... •. .. . .. • • • •.. • • . . $599.00feach
Introductorv price .. •. .... •..........•... . .. $519.00feach

MMl Model 40P
5 " 7 dot mal';" impact type

MMI Model~ PENER
6 PORTS of ~rllll.l wh.ch can be any co m bin a t io n of in and out
(softwllr. cantrall
5 PO R T S in and lout, 2 in and a cor.ere .
2 PORTS serial interface, Or 20 mil current loop and one AS 232 or
bolh PORTS either type.
Board .elect 110 to 9600 t..ud .
Kit price _ . . .. _ _ .. 5219.95/".ch
OECWAITER LA 36 II 30 CPS print•• b ••nd new in bo>< from
facto.y, air shipped 10 vour door . . . .. .. .• ..• ••••• • . $1776.00

1111' 110 boGrd and print..r w ...... de".. /oped
for o ur in ·ho..~ commercia l product•. Th e y
on e x !re m e/y w"/f-buill , o f hilh Quo/it y and
are .. ,ccellent for the di.luiminating hobby;.'.

1724 SANTA FE AVENUE, LONG BEACH, CA 90813

Inq uire as to quantity ciuh discounts - IMSAI products O Il !.V.

OTHER
PRODUCTS OF
EXCEPTIONAL
MERIT

IMSAI 8080 Kit, 5540.00
IMSAI 8080 Assembled, 5829.00
IMSAI 4K Low Power Memory Board, 5125.00

m~CAOPADCESSOAmAAHET~n[J.. ~nc.
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Fig. 2.
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sco pe adjusted as in Fig. 5a.
Use an ed ucated guess o r f li p
a coin to choose a TP that
would ordinarily be ground,
such as TP4 or TP7. Say, for
exa mple, that we choose TP7.

,
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Operat ion
For an unknown TTL,

place the TTL into the test
socket and tu rn power on.
The ve rtical pro be is inserted
into the CAL TP and the

overl oad by a fuse or current
limited output because of a
TTL short or human erro r.
Phone tip jacks are used for
test points, wi th exte rnal test
connect ions being made by
jum per wires with phone tips.
See Fig. 4.

sisters can be classifi ed, afte r
some experience in using this
simple tester, into small or
large signal, low or high
voltage, oscilla tors, ampli­
f iers, switching, high or low
leakage, etc. It also indicates
an o pen or short whi ch makes
it useful for a continui ty
tester.

A bu il t - in calibration
source can be added wi th the
addition of one or more zener
diodes and switches. See Fig.
2.

The TTL tester is this
same basic diode tester with a
few more components and a
5 V source (Fig. 3). Any 5 V
de power supply can be used
but should be protected from

42o ~

Q

' Z O VA~

CDo

" '~

B e i n g eco no mica lly
minded by necessity, I

have often purchased un­
marked, untested semicon­
ductors at really bargain
prices. Th is pract ice has
necessitated the construction
of special test equipment.

One such piece of test
equipment was designed to
test TTLs. Th is TTL tester is
an expanded version of a very
simple diode tester . The sim­
plicity o f this diode tester
should not be allowed to
downgrade its usefulness. See
Fig. 1.

Usi ng this d iode tester, the
breakdown or zener voltage
of a diode or transistor can be
quickly determined. Tran-

Fig. 1.

""""Ql "0

Fig. 3.



Fig. 4.
6 and TP13, 12, 11 and
TPI0, 9, 8. The example was
a 7400 TTL (Fig. 7) which is
a quad 2 input NAND gate
TTL. A study of seve ral
kno wn TT l s will give yo u the
experience necessary to use
this simple tester . The num­
ber and type of jumpers will
of course depend upon the
TTL under test. The 7451
TTL for instance requires two
Jumpers.

In the end we will know
what the c ircuit is and its
maximum breakdown voltage
(Figs. 5b, c, d, g) as well as
whether it is an open collec­
tor (Fig. 5d ) o r if the circuit
is open or shorted (Figs. 5e,
h ) and most importantly,
w hether i t is wor ki ng
properly. -
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lead of TPl changes the state
of TP3. See Fig. 6c. Re­
moving the lead from TP 1
restores the state of TP3.
Placing the jumper of TP2
changes the sta te of TP3, etc.
(Fig. 6c ). Moving on to TP4,
5,13, 12,10,9, we note no
change on TP3. In our
example, we find the same
relat ionship between TP4, 5,

•

Fig. 7.

Fig. 6.Fig. 5.

.."

probe through TPl to TP14
with a ground on TP7. A
record (mental if you li ke)
can be made of each TP test
as in Fig. 6. Connect +5 V to
TP14 with a jumper. This will
ope rate all gates, etc . Check
each test point again with the
vertica l probe. A change of
state will be noted as in Fig.
6b. In ou r example, a change
of state occurred at test
points 3, 6, 11 and 8 for a
total of four changes ; thus we
may have a quad device. Next
we monitor the po ints of
change using the ve rt ical
probe. The first in this
exa mple is TP3.

A single jumper lead from
grou nd is moved to each test
point of no cha nge. In our
e xample, the grou nd jumper

CDQCDw
e... ,a K,O

QCD CD Q
••••e, ..... ,

• ••••••

"" " ' '' '0 ••• • •••• •
" u _ ."

. -""'• • ,,-- 17\· ~

l.OGI(; r£$ r f ll ~m----..

,---=-:-::'::---c'• '~(i)
0<::>0.........,

'u ~... '. ...0.... c_ .-
A jumper would then be
placed from a ground TP to
TP7. The ve rtical pro be is
then moved to each TP, TPl
through TP14. The display on
the scope (Fig. 00.) may be
similar to any figure of Fig. 5,
but we are looki ng for o ne
that is decidedl y different, or
the oddball. Say in o ur
example we have o nly one
that loo ks like Fig. 5h o n
TP14. It would appear that
we have made a wise cho ice
of TP7 for ou r ground
because « and - are usually o n
14 and 7 as one combination
for TTls. Reasona bly sure
that TP7 is our gro und, we
once again take the vertical

00< O,Sl'lA Y AT
I VTE SHOl'

MT. V'EWCA
MAASH DATA SVSTU IS

TAMPA FL

-CALIF. RES. ADD SALES TAX
-MASTER CHARGE - OK
-BANKAMERICARD - OK

P.O. Bok 9160,
Stockton CA 95208

PLU S SHIPPIN G

• PLUG DIRECTLV INTO B800 0< 8800 BOARD COMPATIBLE SVSTEM ·
TURNS OH YOUR WAtT LED IB080 RUNS AT FU LL SPEED I ' LESS THAN
520 nS ACCESS AND CYCLE TIME . l OW POW ER (l ESS THAN 225 mAt l K
1,5 VOLTS• • HIO,," NEW INDUSTRIAL COMPON ENTS ' EASV INTERFACE
TO HOM E BREW ' 50150 GOLD PLATED EDGE CONTACTS ' EPOllV BOARD
WITH PLATE D THRU HOLES ' BK 0< U WtTH EllPANSlON • SOCKET
PROGRAM.k 0< II' ADDR ESS SLOT ' DETAILED ASSEMBLY AND THEORV

8K LOW POWER RAM KIT: 8KLST $285.00
4K LOW POWER RAM KIT: 4KLST $159.00
4K EXPANSION FOR 4KLST:4KXST $139.00

The OrIginal 8K Low Power Static MemoryKit
Still at the Low Price of '285.8080-Mi;;=-;l

I I
1PROCESSOR1
IBo81'1ld $139.951
I This board is 5 " x IS" - - - t he same size a s an I

Altair 8800 o r I US AI front panel . Add i t t o

I
your machin e , and you upgrade bot h the front I
panel a nd CPU board . Or b uild your o wn com-

I
put er system a r ound it, usi ng Alta ir/BISA I I
compatible pe rip he r a l s .
••••••••••••••••••••••••••••••

I Thi s k Lt cent ems sese o f the BIOSt advanced l ow power I
Schottky devi ces available and the CPU .eets 8080A e·

I
l ec t r i ca l specs . A 12 key keyboard and ten 7 s e p en t I
displ ays aake for easy pragr.. l oading and debugg i ng.
Out puts to the data bus s d rive 30 TTL l oads ; i npuu I

I a re buffered by LP Scho t tky o r PNP i nput TTL devices .
Perhaps ecs t h,port ant of all, the board contains 256

I bytes of ROM and 256 bytes o f RAM to implement the I
Front Pane l PrograJII. You may s t art, , top, o r step

I
any pragr3JI runn i ng in exte:rna l -emory. Whil e hal ted I
.e.ory l ocat ions and registers aay be written into o r
alt ered . ()J boar d reeulators accept the three s tan - I

I dar d voltages pres ent in Alu i r/l~At coeput ees , o r
add your own , upp l y fo r s t a nd alone ' ys t e . s.

I '.".~rf.f.i\;,,,
Want to know more abou t th i s ':'

I
and other products? Request
ou r flyer. ORDERS : We accept
~and Masten;harge~ and pay
postage . Ca l add t ax, No COO . U....""L
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Now!!
The 6800 syste.
buss cornpata
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• 2 sizes: CPU/memory size & I/O size
• Will accept 14, 16, 24 and 40 pin connectors
• Test and/or interface connections on top
• 2 on-board regulator locations (1 on small board)
• Short, low inductance power and ground
• Use with wire wrap
• Use with wiring pencil

SEND MONEY ORDER, CHECK OR BANK AMERICARD # (We preter Bank Americard)

Personal Computing Company
3321 Towerwood Drive, Suite 107

Dallas, Texas 75234

DEALERS INVITED



UNBELIEVABLE!!!!!

The Intecolorc.8001 Kit
A Complete 8 COLOR Intelligent CRT Terminal Kit

1,395*

ZIP' _
"A l low 8 weeks c learance
on personal checks

Send me (No.) erecoor-8001 kits at $1.395
p lus $15.00 shipping charges each
Encl osed ISmy 0 casttters check, 0 money orde r,
o personal check " 0 $350 deposit/kit fo r C.O.D.
Shipmen t fo r s
NAME
ADDRESS
CITY
STATE

~----------- ------------,
I
I
I
I
I
I

I
I

I Intelligent Systems corp. ®
I 4376 Ridgegate Drive, Du lut h, Georgia 30136
I Telephone (4041 449·5961

~-----------------------~

JSC WILL MAKE A BELIEVER OUT OF YOU.

"Complete ' M eans:
• 8080 CPU . 25 Line x 80 Characters/Line . 4KxB RAM . PROM
Software . Space lo r UV Erasable PAOM • 19" Shadow Mask
Color CR Tube . RS232 I/O • Selectable Baud Rates to 9600
Baud . Single Package . 8 Color Monito r . ASCII Set . Keyboard
• Bell . Manual
And you also ge l the mrecccr ' 8001 9 Sector Convergence
System for ease of se t up (3-5 rmnutes) and stability_

Additional Options Available:
• Roll . Additional RAM 10 32K • 48 Line x 80 Characters/line
• Light Pen • Limited Graphics Mode . Background Color
• Special Graphics Characters . Games

Delivery 30-60 days ARO
-o e -eesnc USA pnce

'I e.
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Dan Slogdill VE3DWC
J82 vtcicru Street
Sr. Marys, on eerre NOM 2VO

How to Check

Memory Boards

- - use this simple program

Fig. 7. 4K m emory segmen t of 2 1025.

BANK 0 BANK 1 BANK 2 BANK 3
(().1023 de<:IInall (1024·2047 decimal) 12048-3071 decimall 13072-4095 decimall

(0-1777 octal! 12000-377 7 o cta l) (4000·5777 ccran (6000-7777 octa l!

[1;1It ~I II;I II~I II;I II~ I II;I I I~ I
~ II~ I ~ II ~ I I I ~ I I I ~I rn II ~ I

II gI I I~ I Ilg I IIgI II~ I 1 1 ~I I lg I IIgI
~ l l~I ~ Il~I JigI e~ 1 I lg I I I ~ I

W hile the computer
hobbyist faces many

trials and tribulations duri ng
his quest to get his fabu lous
(and complex) new toy "up
and runn ing," one of the
most frustrating problems
that he can encou nter in­
volves debugging a trouble­
some memory board. This
article describes a simple
memory di agnostic program,
and ill ust rates its use in track­
in g down problems in
memory. Whi le not a "cure­
all" for all memory related
problems, especially those
that render the complete
board inoperab le, it wi ll allow
the hobbyist to "exorcise"
those gremlins responsible for
such irritations as memory
locations which refuse to
store the exac t data whi ch

you load into them, and
addresses which appear to
c hange their contents as
though they had a mind of
their own .

The two problems which
are presented for illustrative
purposes are rea l-life "bugs"
which cropped up followi ng
the recent assembly of two
4K mcmor v boards. Note
that the program and asso­
ciated debugging technique
wh ich evolve d we re
developed for an AI tair 8800
(but should be applicable,
with appropriate modifica­
t ions, to other syste ms).

At this point, a few words
concerning the memory diag­
nostic program (Table 1) are
in order. (Ignore those parts
of the program in paren-

theses, for the t ime being .)
The program, as presented,
resi des on page 2, add ress
000-041 (octal). This address
was chosen because I already
had a simple " MONITOR"
residing on pages 0 and 1, and
I was certai n that page 2 had
no "bugs," due to the fact
that other small programs
whi ch resided there from
time to time performed their
appoi nted duties without
diff iculty < The program can
be placed on any ot her page
(change memory references
accordingly), assuming that
you are certain that the
chosen page has no " bugs"
which would interfere with
the prog ram's o perat ion.
Needless to say, the program
can be placed on a correctly
operati ng board, and used to

debug all 4K of other appro­
priately addressed boards.
The only restriction con­
cern ing placement of the pro­
gram is that the page(s) to be
tested must be different from
that page on which the pro­
gram restdes ... hence, my
choice of page 2.

The program also assumes
that you have an octal con­
version and print subroutine
("OCTOUT") which it can
call. Since this is generally a
part o f most monitors, it is
not included here.

Operat ion of the program
is stra ightforward. The pro­
gram loads the value of an
address, as data, into that
address. For example, address
000 contains data 000,
address 001 contains 001 ,
etc. Then the computer com­
pares the contents of t he
address with the numerical
value of the address; if they
differ, the program will print
out the address and its incor­
rect contents. Since this
method is not infallible, those
parts of the program in paren­
theses are utilized to load and
compare specific patterns of
data in memory , if necessary.
To empl oy this modification,
simply substitute the parts of
the program in parent heses
for the existing parts. The

fL'"
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Fig. 2. Ty pical decoder circuit (and truth table) for decoding
address lines A 10 and A 11 to choose the appropriate bank of
2102s.

Store pattern into
ent ire memory page

Compare routine
1& jump to "d um p"
if error found)

Print o u t error
address

•
contents

]

Load H & l regISters
wit h star ting a ddr ess
o f memory segment to
be tested

] Continue compariso ns

page 5, our problem resides in
ban k 1 (refer to Table 2 ), and
because it is 040, the problem
is associated with chip F in
bank 1 (see Flg. 3). Now,
since the error popped up o n
page 5 although page 4 was
the o ne being addressed, it

ahho ugh it was known th at
th e pages were interacting. At
th is point, pages 4, 5, 6 and 7
were loaded with 000 using
the modified memory diag­
nost ic. An octa l dum p of
these pages ind icated th at all
were zeroed. The next step
c onsi sted of load ing the
pattern of 144 into page 4.
The memory diagnosti c and
oc tal dump confirmed that
page 4 contai ned a ll 144s.
Ho wever, an oc ta l dum p of
page 5 revealed th at, although
it had not been reloaded, it
now contai ned 040s [i.e., bit
5 was always set ). Since it is

002-000 046 MVI H
0 )2·001 XXX Page to tested
002·002 056 MV MV I L
002·003 000
002·004 000 lO061 NOP (MV I BI
002·005 000 (YYY) NOP (RAN D NUMI
002·006 165 (160) MOV M,L {MOV M,B)
002-00 7 054 INA l
002-010 302 JN2
002-0 11 006 NEXT
002-01 2 002
002-013 176 MOV A ,M
002·01 4 275 (276) CMP L (CMP BI
002-015 302 JN2
002·0 16 027 DUMP
002-017 002
002-020 054 INR l
002-021 302 JN2
002-022 013 AGAI N
002-023 002
002-024 303 JMP
002-025 000 D EBUG
002·026 002
002·02 7 "7 MQV C,A
002-030 315 CA LL
002-031 237 OCTOUT
002-032 000
002-033 " 5 MOV C, L
002-034 315 CAll
002-035 237 OCTOUT
002-036 000
002·037 303 J MP
002·040 020 CO NT IN
002-041 002

Table 1. Memory diagnostic program.

DUMP

CONTIN

DEBUG

AGA IN

N EXT

by 004. Thi s points to a
problem with bit 2 (chip C)
in block 1. The fact th at the
pro blem showed up only o n
pages 6 and 7 seems to indi­
cate that whenever address
bit A9 was active, ch ip Con
bank 1 contained a 1 , • .
producing t he 004. Pe rhaps
an internal short in that chip.
Subst itut ion of th e identified
ch ip corrected the problem.

Case z
Symptoms ... interaction

between pages 4 and 5;
specifically, data entered into
page 4 changed some . . . only
some ... data in page 5.
Init ial use of the memory
diagnostic program as in case
1 in dica te d n o e rrors,

Some Basics
Before proceedi ng further,

a general discussion of a 4K
memory board is in order.
These boards usually employ
2102s or a reasonab le facsi­
mile thereof, and have the
chips arranged in 4 ban ks of 8
chips each (see Fig. 1). The
par ticular ban k chose n is a
function of a two-to-fo ur
decoder , which decodes
address lines 10 and 11. Fig.
2 is a schematic and truth
table of a typical circuit .

The act ive output o f the
decoder circuit pulls down
the eight pin 13s of the
particul ar bank of 210 2s
b ein g ad d ress ed , thu s
enabling that particular ban k.

Table 2 illustrates th e
address decodi ng wit h regard
to each bank and the asso­
cia te d 25 6 word pages
th erein . The particu lar page
in a ban k is a func tion of the
state of add ress lines AS and
A9. Remember, to act ivate a
given page or address, t he
appropria te address pins o n
the chip are pulled down .

Each chip wit hin a bank
cor responds to a particular
bit,D-7.

need for th e modified pro­
gram will be made clear in
due course.

Case 1
Symptoms progra m

data loaded into pages 6 and
7 was full of erro rs when
du mped. Testing of pages 6
and 7 with th e unmodified
program produced th e results
ill ustrated in Table 3. Since
errors resided in pages 6 and
7, we can localize the diffi­
culty to bank 1 (refer to
Table 2). Notice that the con­
tents of the addresses which
contain errors are augmented

Addren Linn - A" AlO A9 A. A7 A6 A5 A' A3 A2 Al AD
Decimal Weight - , 2048 102/ 512 256 12. 64 32 16 • • 2 1

~

A" Al 0
Bank 0 0 0 0 - 10 2310 - pages 0-38
Bank 1 0 1 1024 - 204710 - pages 4 78
Ban k 2 1 0 2048 - 307110 - pages 10·' 38
Bank 3 1 1 3072 - 40951 0 - pages 14.178

Table 2. Address decoding with regard to bank and page selection.
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12 12

DOS 0 04

H G

AO
Al
A2
A3 12 12
A4
AS 0 07 0 06

A6
A7
AS
A9

1 CS

F E o

12

003

c

12

0 02

B

12

0 01

A

12

000

Fig. 3. The logic state of each 2102 in the bank of 8 contributes to the value of the data word at a given address. Note that each
2102 corresponds to one bit in an 8 bit word.

from page 95

di recto rs. In other words, it would
appear that Tarbe ll E'ect ronics is in
tune with the hobby communi ty and
,ts needs. (Incidenlally. his next offer·
iog for the Alta ir community will be a
Universal ' /0 and ROM bcardl

Contact: Tarbe ll Elect ronics, 144
Miraleste Drive :< 106. Mira leste CA
90732. Phone: (2131-832-0 182. 5120
for ccmcrete kit or $175 assembled
and checl<ed out_ The 22·page manual
is available at 54. which is ded uct ible
from your order. Suggestion : Go
ahead a nd order the Processor Tech.
nology so l tware package at the same
ti me you order t l'le casSette - it's
worth it l

sequent ly all possible chips in
a bank be tested , Embellish­
ments such as these could be
buiIt into the program by the
softwa re connoisseurs amo ng
us. Space doesn 't permit
e la bo rat ing up on other
possible sources of memory
problems , Ho wever, the tec h­
nique of isolating the bank ,
the chip, and the appro pria te
pins has been presen ted and,
hopefully, will be o f value
when a memory pro blem
o cc u r s . Ha pp y tro uble­
shoot ing. -

ti me) using the HEX listings provided
in the manual. !Toggling hexadecimal
mto an octal front panel does req uire
a few mental adjustments on t he part

of the togg led}
Don Tarbe ll, the owne r o f Tarbe ll

Elect ron ics. is o ne o f the pioneers in
thi s hobby, inasmuch as he designed
and built his home system fro m
scratch bIiIck in 1912. (He also devel ·
oped a 8AStC interpreter. assembler,
text editor, operat ing sys tem, and
some so phist icated artif icial int elli·
gence so ft ware for t he svste m} He is
one of the founders of the Sout hern
California Computer Society, and is

currently Sl!rving on the board of

Co nclusi on
The above procedu re is

relatively st raightfo rward and
best o f all does not require
any sophistica ted equipment.
In fact, you alrea dy possess
the two most impo rtant
pieces - the computer itself
and " ham ingenuit y,"

The program also is rela­
tively simple as memor y diag­
nosti c programs go. I wou ld
recommend tha t a number of
patterns be tried with the
mod ified program to ensure
that a ll possi ble bits and con-

The Tarbell Cassette Interface.

happened when we plugged the
Tarbe ll unit into our Alta ir. The only
"p ro blem" we encounte red was
toggling [he read and write routines
into the Alta" by hand !since a
terminal Wa$fl't connec;ted at the

of page 4 from the display!
co nt ro l board and activation
o f t he e xamine switch,
indeed, showed that AS on
chip F in bank 1 was low.
The corresponding pins of
ot her chips in t his bank were
high. It turned o ut to be a
case of the pin not making
contact in the socket. Re­
moval of the chip revealed
that pin AS had been bent
undernea th upon insert ion.
Straightening the pin and
reinserti ng the chip (with
care) corrected the problem,

0 10 0 14
011 015
0 12 0 16
01 3 017

REPORT

000 004
001 005
002 006
003 007

bi-phase data signal, wh ich is th en
applied direc tly to the recorde r input.
The high reliabi lity of this technique
stems from the fact the data and clock
are retXlrded together and recovered
together. Therefore. speed variations
in an inex pensive reco rder are essen
nanv igno red .

The d'p switches mou nted at the
bottom center of the board (see
photo} are set up for the device select
code ("'device address"}. The audio
ca bles to the recorder are so ldered to
the board via the d ip plug located in
the lOP center o f the board There are
two empty sockets provided for
expansion and/or mcdification. The
LED localed at the top of lhe board is
used for adjusting the read level (in
conjunction wi th the vo lume control
o n the reco rder) and eliminates the
need fo r an oscilloscope for initial
adjustments.

It's always a pleasure to p lug some.
thing into a system and have it work
the first ti me_ That is e xact ly what

1d 116

Table 3. Typical readout
from "DEBUG," illustrating
address and errors (portial) of
Case T.

I

wou ld suggest that A8 on
chip F in bank 1 was goi ng
low (remember A8 and A9
determine the particu lar page
in a ban k t hat is being
addressed) . Manual addressing



Thinking big
made easy with

the 8080+ ®

Just unpack the BOBO + ® micro comp u ter . con nect it to a single
5 vol t power supply. a nd you have an opera ting compu ter that's
instantly read y to program.

808U+ ® Mlcrocemputer includes:

• Control panel - single s te p. loa d address. load register, 13 ad­
d it iona l fu nctions keys. 16 hexidecimal keys. -1 digit LEOS.
address /data d isplay. .J s ta tus ind icato rs and te le type interface.

• HOno Single Hoard Comp uterc- s tngle 5v supply internally step­
ped to - 5, -t-H, + 12 and ta p for + 5v all available in wire
w rap aroe. fu ll y buffered for buss d riving . cus tomlaed memory
a nd I/O via 5" x 7" wire wrap section .

• 1K x B RAM - low powe r version , burned-in . and ma rgin­
test ed.

• Co n trol Panel Monito r (2-256 x 8 EPROMS) - Iel etype and
control pane l in te rface .

• I/O Cables (2)

Indust rial Quality . Fully Asse mbled • Fully Tested . Upward
compatible to fl4K x II memory (:12K x 8 on single board ) • Exis ting
Opera ting System . Custom laod I/O • Ritcahle ROM

•

----
,
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" " " ,.,' ,
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,
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Computer
Sliack

® registered trademark

I, Se nd me the 8080 + a t $995, plus $18 for shipping II
and handling .

I
Enclosed is my 0 cas hier 's c heck Io money order

I 0 personal c heck I
(allow :l weeks for cl ea ra nce )

I Name -:;--================== IAddress
I City Sta le Zip I
I Mail to : Comp uter Shack ® I
L_ _ P.O. Box 662 , Lilll eto" , CO 801~ J



- - making those confounded uPs work

F . Barry McWiJliams W2HBY
68 SOlJ th Mesier A ve.
Wa p pingers Falls NY J 2590

The New Ham Programmer

C a n to da v's ama teur
radi o operators program

o ne of the microprocessor
syst ems that are so much in
vogue ? Are these micro­
processor systems worth any­
thing to today' s amateur?
This article is about computer
programming . There are a
number o f fundamenta l co n­
cepts involved in program­
min g t od av's co mpute rs;
these fundamental co ncepts
apply to the under- fifty­
dollar microprocessor, to an
IBM 370 and to just about
everyt hing in between. The
concepts behind program­
ming a compu ter are really
very simple, and the amateur
radio operator is a lready
familiar with the basic ideas .
In order to clarify the con­
cepts and relate them to ideas
with which we are familiar,
thi s ar t icle will go through an
exercise examining a typical
ham radio contest summary
sheet, with t he goal of fina ll y
writing a computer program
wh ich will calculate the con­
tes tant 's scor e.

In the l st Annual Hypo­
thetical Contest , your score is
determined by multiplyi ng
you r total num ber of QSOs
by one (1) if your power
input is greater than 100
Watts, o r by two (2) if your
power input is less t han or
equal tol 00 Watts .

!.:.d 11 B

For this contest, t he sum­
mary sheet shown in Table 1
has been provided to simplify
the contestant's scoring.

This su mmary sheet illus­
trates some of the important
concepts of compu ter pro­
gramming. Though not really
a concept, the first observa­
t ion which must be made is
that t he summary sheet is
easy to follow, simple-m inded
and somewhat ted ious.

A computer o perates
under the control of a stored
program; in t his example, the
summary sheet presented is
analogous to the stored pro­
gram which controls the com­
puter. The CPU (Ce ntral
Processing Unit) inter prets
the program inst ruct ions just
as our hypothetical con­
testant reads and interprets
the instructions on the sum­
mary sheet. In a computer,
both the program and da ta
are stored in a memory; the
summary sheet is t he memory
upon which the printer has
stored the program, an d the
contes ta nt stores his data
withi n the boxes provided.
The contest summary sheet
anal ogy illustrates one more
imp or t a n t concep t upon
whi ch the usefulness of
modern computers is bu ilt :
t ransfer of control based
upon a logical operation (as

illus trated in line 2 of t he
su mmary sheet). On t his line,
the contestant 's power input
(a previous calculatio n) is
compared with 100 Watts,
the contest rule for deter­
mining the QSO mu lti plier.
Based on this comparison, t he
contestant is directed to go to
either line 5 or, by im plica­
tion, to continue to the next
sequential line. As a general
rule, the organization of
CPUs is such that the pro­
gram is executed one step at a
time, sequentially, in t he
order in which the instruc­
tions appear, until a tra nsfer
o f control operation is
encountered (the "go to" on
li ne 2), which changes the
order in which the instruc­
t ions are executed .

Flow Charts

A f low chart is a graphical
me thod of describing a
process. The process we are
concerned with is program­
ming a computer, and a flow
chart can be used as an aid in
the design and documenta­
t ion of computer programs.
There ar e a number of
sta ndard f lo w charting
symbols which are universally
understood in the computer
programming community.
Since this article is not meant
to be a course in flow
charting, I will int roduce just

two flow charting symbols
(Fig. 1) and present a flow
chart (Fig. 2) which describes
the process of calculati ng the
score for the Annual Hypo­
thetica l Contest.

The flow chart in Fig. 2 is
one of many possib le repre­
sentations of the summary
sheet process. In this chart we
see the introduction of t he
idea that t he variables in the
calcu lation can be given
names : P OWE R ,
PL A T E . V OL TS ,
PLAT E.CURRENT, SCORE
and QSOs. T he names chosen
have so me meaning to the
reader who has followed
through the contest scoring
example. Quite a few details
have intent ionally been left
out of the flow chart; the
flow chart is designed to give
an overal l idea of what is to
be accomplished. It is worth­
while to note at this poi nt
that we could just as we ll
have started with the flow
chart and evolved the sum­
mary sheet as an implementa­
tion of the process described
by the flow chart. Wi th
reference to our summary
sheet, the value PLAT E.CUR­
RE NT is entered in the box
on line b, t he value of
SCORE is entered in the box
on line 10, etc. On the sum­
mary sheet, t he instru ction
on line 2 is the implementa­
t ion of the decision block in
the flow chart.

Before we can consider
how t he Hypothet ica l Con­
test summary sheet calcula­
tions can be done with a
program in a computer, we
must take a few minutes to
describe the computer itself.
For this discussion, the
INTE L 8080 will be our CPU.
The INTEL 8080 is probably
the most popular of the Sbit
m icroprocessors ; ho wever,
the p rogramming ideas
presented here apply gen­
erall y.

The INTEL 8080 is a very
sim ple device ; it can add,
subtract, make logical com­
parisons and transfer control.
The 8080 has seven 8-bit
reg is/ers , a 16-bit slack



4. STOP

Process Block ~ This
block describes a pro­
cess or operation such
ad addition, multiplica­
tion or the like. The
process flow is thought
of as entering the top
o f the block and teavinq
the bottom.

Decisio n Block ­
This block describes a
decision (such as "is
something greater than
something else '') which
is made in the process.
The process flow is
thought of as entering
the top of the block; a
decision is mode within
the hfock which deter­
mines from which of
the output legs the pro­
cess will continue.

1

way than the hexadecimal
n o tati on in the second
column. MOV is a move
inst ruction, LOA is load the
accumulator , 5TA is store the
accu mulator , etc. In truth,
this program was wri tt en as
seen in co lum n three and
su bsequent ly translated into
the machine instruction codes
shown in column l WO .

The fourt h co lumn co n­
tains co mme nts abou t the
progra m and indica tes the use

J

Fig. 1.

I
I $Tel' IFig. 2.

t en t s of storage lo cati on 0400
into the accumulator.

The 8080 program used to
compute contest scores is
shown in Table 2. The left·
hand column is the address
(in hexadecimal) where each
inst ruction or variabl e is
stored in the compu te r's
memory. The second column
from the left shows the con­
tents o f eac h me mory loca­
t ion in hexadecimal. In the
case of inst ructions, t he
content of the memory loca­
t io n is the operation code
which the CPU decodes to
determ ine what ins truct ion is
to be executed. You may
n o t ice that the memo ry
addresses in the left-hand
colu mn seem to increment in
some random manner. The
reason fo r this st range pro­
gression o f address locations
is that instruct ions fo r the
8080 occupy fro m o ne to
three storage locat ions . T he
very first instruct io n in the
MAIN PROG RAM star ts at
me mory loca t ion 01 00. Th is
inst ruc tion is a CA LL ins truc­
tion whic h transfers cont rol
to a subroutine; the operation
code for th is ins truction is
" CD" and the star ti ng address
of the subrout ine is locat ion
0250. A pair o f hexade cimal
digits occu py o ne storage
location , so the operation
code "CD" occupies location
0100 and the address 0250
occupies locat io ns 0101 and
0 102. ' The next instruct ion ,
MOV C,A, will t herefore start
in the next available location,
namely 0103.

The third colum n fro m t he
le ft l is t s the co mputer
instruction in a mo re reada ble

SCON[.QSO·S "l

I

, The archileClur" Of Ihe 8080 requir .... the 1o ..... OHMr addreu of Ihe
operand in Ihe 'OC~lIlOn ,mmed,at"lv rcue..... ing the OP code. ilnd the
high ord"r add."" in r e e second rocenoo ecno.....ing the OP code. He,e.
lo ca t io n 01 01 ..... ill contain 50 and location 0 102 will coruetn 02.

t he accumulator . The ot her
regis ters have various uses ; in
our program we will use o nly
the Band C registers. All of
the registers may be used to
save results of com puta t io ns.
S in ce most co mputat io ns
change the A register, it is
conve nien t to be able to save
results in other registers
which may be referred to in
subseque nt steps of the pro­
gra m; in our program, we will
use the C register to save the
result of the POWER calcula­
tion.

An inst ruction for the
8080 is made u p of an ope ra­
tion code (OP code) and an
operand. For exa m ple, an
addi t ion instruct ion woul d be
coded for t he 8080 as ADD
C. The O P code is ADD and
the operand is C. Fro m
INTEL 's docu mentation we
find that the inst ruct ion ADD
C adds the contents of the C
register to the contents of the
accumulator and leaves the
result in the accumulator.
Ge nera lly , t he operand can be
either a register or a storage
location; the inst ruction,
LDA ().Ioo, loads the con-

b. PLATE CURR ENT

a. Multiply the PLATE CUR RENT [entered in line bl
by the PLATE VOLT AGE {entered in line cl. re­
turn to the next line in the Summary Sheet

Po we r Calculation:

10. SCO RE

9. Number of OSOs

8. STOP

Table 1. First Annual Hypothetical Contest summary sheet.

5. Take the number of OSOS (line 9)

pointer and a 1Sbit program
counter. The stac k po inter ,
though very important to
making full use of the power
of the 8080, will not be
discussed here. The program
counter is qui te simply a
pointer to the instr uct ion to
be executed. Rela ting to the
summary sheet example, the
program counter may be
thought of as you r index
finger po inti ng to each line of
the ins tructions as you read
tbe line. Before our program
is started, the program
counter register must be
ini tialized to po int to the first
instr uction in the progra m;
fro m then on, the progra m
counter will automat ically go
through each instruction of
the program as it is executed.

The seve n 8-bit registers
a re named A, B, C, D, E, H
and L. The A register is also
called the accumulator and is
used in the arithmetic opera­
tions such as addition and
su btrac tio n; typically, num­
bers in other reg iste rs a re
added to or subtracted from
what is in the accumulator
with the result being left in

3. Take the number of OSOS (line 9) and put t his
number in SCO RE (line 10)

7. Enter the product in SCOR E Itine 10)

2. If your PQWE R is less t ha n o r equal to 100 go
to line 5

6. Multiply the number o f OSOs by two

c. PLATE VO LTAGE

1. Calculate your final input POWER
(see lines a-c)
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POWER SUBROUTINE:

0201 00

0209 00

0208 00

of storage locat ions In the
data area of the program
(locat ions 0200 - 0209) .

NOTE: The values used In

th is program are decimal. In
reality, the val ues stored in
memory would be in hexa­
decimal or octal. A conver­
sion routi ne and an output
routi ne would be necessary if
it were desired to output
these numbers in decimal to a
TTY o r TVT. Therefore, the
decima l values are used for
simplicity.

The computer program IS

just abou t as straightforward
as possible, but it is wort h the
time to go th rough each
inst ruction exa mining what
each does and why it is there.

The fir st instru ction in the
main program is a call to a
subrout ine. A subro ut ine IS

simply another part of the
tota l program whi ch docs
some fun ct ion ; in this case,
the subrout ine calculates the
power of the contestant and
saves the result in the accu­
mul ator (A register) of the
computer. The call instruc­
tion essent ially transfers the
execut ion of the program to a
specif ied location in the com­
puter memory; In th is pro­
gram, the subro ut ine to calcu­
late power is at memory loca­
t ion 0250. When we get into
the discussion of the power
subro ut ine we can consider
t he calculations In more
detail ; at this point it IS

sufficient to note that the
CALL 0250 will do the
desired calculation and con­
tinue on to the next instruc­
t ion. The idea behind the
no tion of subro ut ines IS

similar to the first Instruct ion
on the summary sheet . The
prec ise instructions for calcu­
lating power are not part of
the summary sheet; rather,
these instructions are set
a part in lines a-c just as the
instructio ns for calcu lat ing
powe r in the compu ter pro­
gram are set aside at memo ry
locations 0250 through 0260.

Having calculated the con­
testan t 's po wer, the next
thing which must be done is
to check whether the con-

CURRENT (TO BE F ILLED IN WITH CONTESTANT' S
PLATE CU R RENT)

NOTE: THE RESULT IS RETURN ED TO THE
MAIN PROGRAM IN THE A REG ISTER

NOTE : THE PRODUCT CURRENT · VO LT AG E
I S FOR MED BY ADDING CURRE NT TO ITSELF
V O LT A GE TIME S. FOR EXAMPLE,IF THE
VOLTAGE IS 5 AND THE CURRENT IS 3, THE
PRODUCT CU RR ENT · VO LTAGE · 3+3+3+3 +3 ~ 15

GO TO LO CATI ON 025B

e oso, (TO BE FILLED IN WITH CONTESTANT'S
NUMBER OF osou

SCORE CA LCULATED BY PROGRAM

STORE IN LOCAT ION 0208 WH ICH HA S BEEN
SET AS IDE TO SAV E THE SCORE

ADD T HE CURRENT I N REG C TO THE SUM
BE ING ACCUMULATED IN REG A

DECREMENT REG B (REG B STARTED OUT WITH
T HE VO LTAGE WHICH WILL BE THE NUMBER OF
TI MES CURRENT WILL BE ADDED TO ITSELF
TO FO RM TH E PRODUCT CURRENT*VO LTAGE)

PUT CURRENT IN R EG C

GET # asos I N REG A FROM LOCA T ION 0209

RETURN IF ZERO . .. DO N E

VO LT AGE (TO BE FILLED IN WITH CONT EST A NT'S
PLATE VOLTAGE )

100 DE CIMAL

STORE RESULT IN 0208WHICH HAS BEEN
ALLOCATED TO SAVE THE SCORE

GET CURRENT

GET # asos IN REG A FROM LO CATION 0209

GET VOLTAGE

GET CURR ENT

PUT VO LT AG E IN REG B

100 liN REG A) - POWER liN R EG C)

CALL SUBROUTINE TO CALCULATE POWER

MULTIPLY BY 2 BY ADDING T H E # asos IN
REG A TO ITSELF

MOVE POWER FROM A REG TO C REG

GET THE VALUE 100 (TH E VALUE 100 IS STORED
I N LOCATION 0207)

JUM P ON MI NUS TO 0 113
JUMP I F POWER GREATER T HAN 100

LOA 0201

ADDC

LOA 0202

LOA 0201

STA 0208

ADD A

MOV C,A

MQ V B,A

HALT

DCA B

JMP 025B

LOA 0209

LOA 0209

STA 0208

RZ

HA LT

JM 011 3

SUB C

LOA 0207

CALL 0250

MO V C,A

C8

3A 0201

3A 0201

05

3A 0202

C3025B

76

8 1

3A 0209

320208

320208

FA0113

76

47

3A 0209

91

3A 0207

CD 0250

87

4'

4'

025 '

025B

0250

0253

0250

0258

0 257

0202 00

DATA AR EA:

0207 64

025C

0254

010B

0107

010E

0116

010F

0112

0113

0108

0119

Table 2.

MA IN PROGRAM :

0104

0100

0103

,....,
:.m 120



mined by doubling the QSO
count , we can accomplish the
desired doubl ing by simply
adding th e accumulator
(nu mber of QSOs) to itself ;
ADD A ad ds the contents of
the accumulator to the con­
tent s of the accu mu lator,
effect ively mult iplying the
co ntents of the accumulator
by two. Fina lly, the co n­
testant's score is saved in
memory location 0208 which
has been set aside to save the
SCO RE; STA 0208 stores the
contents of the accumulator
in storage location 0208.

Reme mbe r the JM instruc­
ti on at 01 08? This inst ruc t ion
transferre d cont rol to loca­
tion 01 15 if the power was
greater than 100. Now 'he

must consider what must be
code d fo r the co mputer to
execute at loca tion 0 115. In
this case, the power was
grea ter than 100 ; all 'he want
to do is tak e the number of
QSOs as the SCO RE . LDA
0209 loads the accumulator
from the locat io n set aside
for the contesta nt 's QSO
total , and STA 0208 stores
the contents of the accu mu­
lator in the storage location
set aside for the SCORE.

The calcula tion of the
cont estant's power is do ne by
the subrout ine at storage
location 0250. T he INT EL
microprocessor does not have
a mul ti ply inst ruct ion, so
another approach must be
taken by the programmer
who wants to perform the

ca lc u lat io n, PO WE R =
CU R R E NT * V O LT AGE.
Mul tiplicatio n ma y be
though t o f as the summation
o f the mul tipli cand, wi th the
mu lt ipl ier speci fy ing the
number of times it is to be
summed. Fo r example , to
mult iply 10 by 6 we can add
10 tog eth er 6 times: 10 *6 =
10 + 10 + 10 + 10 + 10 + 10
= 60. We shall use t his
approach to mul tiply current
by voltage to get the power.
Registe r B will be loaded with
t he va lue of the voltage, and
every time we add the current
to the sum being accumulated
in regi st er A, we sha ll a lso
decrement regist er B_ When
register B becomes zero, we
h ave ad ded the current
togethe r voltage times.

Rather tha n go ing through
each inst ruction as:Yr'e did in
the main progra m, lei us look
at the new instruct ions intro­
duced in the su brouti ne code.
MOV B,A moves the contents
of the A register in to the B
regis ter ; since the A register
had just been loaded with the
voltage, MOV B,A moves the
voltage into the B register. As
me ntioned above, the B
register will be decremented
each ti me the current is
adde d to the A regist er ; DCR
B does just this.

The return inst ruction, RZ
at locat ion 025C, transfers
control to the storage loca­
t ion im mediat ely follo wing
the CA LL instruction in the
main program when register B

Comma nd
(IOi t ruet io n l

INPUT P

INPUT a

IF P · >1 00 GOT0 50

is de cremented to zero.
Specia l hardware in the CPU
keeps track of where the
CALL ins truction was exe­
cuted so tha t the retu rn
inst ruct ion can return to the
instruction which follows the
call. Wi th this call an d return
facil ity, it is poss ible to call
the power ca lculat ion sub­
rou tine from any ot her pro­
gram which may , want to
make such a calcula tion.
Admitted ly, this subrouti ne is
not very sop histicated , but
env ision th~ possi bility o f
writing rrlBrE, sophisti cated
sUbrouti,~~~ . , which calculate
l o g a r i tH "t~ t trigonomct ric
functions, ·l;ic. Once such sub­
rou ti nes nave been written
o nce , other programs can
take advantage of them by
simply calling them . Many
higher level languages such as
FORTRAN are implemented
wit h a library of subroutines;
a FORT RAN sta te ment such
as A = SQRT(47.667) is exe­
cuted by calling a subroutine
which calcu lates the ..quare
root of the arbi trary value
47. 667.

By no w you are surely
convinced that computer pro­
gra mmers must be a weird
bunc h to pu t up with such a
dum b animal as the co m­
puter. The program so labori­
ously presented will make the
calculat ions req uired for the
contest scor ing probl em , but
it has some severe restric­
tions. To poi nt out just o ne
of these , not ice that one
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Commant

Input p ower (PI value from TTY o r T VT

Input number 01 asos lalfrom TTY Of TVT

Decision sta tement regard ing power (100
Watts o r gr ea ter?)

If tile value for a 1#01 aSOsl were 1 ,63 2
(dec imal, mirn::l voul , the p rintout o n tile
T TY or TVT would be:

SCORE · 1 ,6 3 2

Go to e nd of program

Calculate score (SI if power less mao 100
Watts (2 times al

Prin to ut 01 score (same as in statement
numbe r 40 )

End of program

TobIe 3.

PRI NT " SCOR E"''' a

END

PRINT " SCO R E"''' S

GOTO 99

10

20

30

40

4 5

50

60

99

Statement
Number

test ant 's power is greater than
o ne hun d red Watts in
order to det ermine the multi­
plier; the three inst ruct ions
start ing at locat io n 0 103 do
just this. First , the power
calcula ted by the subrout ine
is moved to register C for
safekee ping (MOV C,A); then
the accumulator is loaded
from storage locatio n 0207 .
Since locat ion 0207 was set
up to contain the number
100 de cimal (64 in hcxa­
decimal), the accumulator
now has 100 in it; SUB C
subt racts the contents of the
C register from the contents
of the accumulator. Recalling
that register C contains t he
con te st ant ' s p ower, the
accumulator , after the SUB C
instructi on , contains
l OO-POWER. Notice that if
the power is greater than 100
Watts, the above calculat ion
will result in a minus number.
The instruction JM 01 15 at
location 0108 co mpletes the
test on the contestan t's
power ; this Jump-on-minus
inst ruct io n (1M ) will jump
(transfer control) to location
011 5 if the previous subtrac­
t ion result ed in a minus
number. The Ju mp-on-minus
instruction is an impleme nta­
tion of the transfer of control
fro m the decision blo ck in
o ur now char t ; just as the
decision block had two differ­
ent exit pat hs depe nding
upon the result s of the
decision, the JM instruction
cont rols the now of the pro-­
gram: either to the next
sequential location (010 B) if
not minus, or to locat ion
011 5 if minus.

If the co ntestant's power
was less than or equa l to 100,
the next instruct ion executed
is the LDA 0209 at locat ion
01OB. This instruction loads
the accumulator with the
contents of locat ion 0209.
Locat ion 0209 is set aside to
hold the number o f QSOs, 50

t he accumulator will be
loaded with the number of
QSOs tha I our contestan t had
during the co ntest. Si nce we
are now conside ring the case
where the final score is deter-



sto rage locat ion has been
a llocated to save the con­
te sta nt's sco re. One sto rage
loca tion is 8 bits in length ;
t his allows our contest ant to
accumulate a tot al score of
o nly 255. Th is is, of course, a
limitation, but no t one whi ch
can' t be overcome. It involves
havi ng another subrout ine
which will receive t he value
and convert it into a fixed or
floa t ing poi nt value occupy­
ing more tha n just a single
storage locat ion. A bet ter
way to ge l around all of these

problems is the use of a
higher level language. Several
references have been made to
FORTRA N (which is a higher
level language), but let's ta ke
a loo k a t how BASIC ca n
solve so me o f t he above prob­
lems. BASIC ca n a lso ve ry
eas il y take care of some of
t he p ro bl ems mentioned
earlier , such as hex-to­
decima l, or octal-to-de cirnal
conversion, and input a nd
ou t put rout ines. For exam­
ple, the BAS IC program in
Table 3 will pe rform t he same

functions as o ur ea rl ier pro­
gram, and also take care of
t he "problem s."

It 's qui t e evide nt fro m
th is program that BAS IC is an
easy language to usc , and did
a very sa t isfacto ry job of
so lving th e task (and in very
fcw sta te ments). The disad­
vantage (if you want to call it
that) is tha t we a re no w
somewha t removed from the
m a ch i ne . T h e p revious
mac hin e language program
requ ired that we get to know

t he mach ine, its o peration,
and a rchitec ture in o rde r to
program it. Thi s ca n certa inly
be mo re challenging a t times
and a lso a llow you to do
so me things you can't wit h a
higher level language such as
BASI C.

Yes, todav's ham radio
ope rator can program a
mic ro p rocessor . The real
cha llenge lies in finding a ppli­
cations which arc well suited
to the microprocessor's ca pa­
bilities. -

-
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Rich Didday
121 B Broadway
Santa Cruz CA 95062

- - getting started with BASIC

of

The Soft Art

Phase I: Buil ding Blocks

The key to learning to
program is to keep having
fun. Keep tinkering! Start
with a one or two line
programs, say

100 PRINT "GREET INGS!"
200 END
R UN

(Remember to hit the
" RE TU RN" key at the end
of each line.)

Keep RUNning it and
adding in new statements to
sec what happens.

side. I'm not going to try to
teach you to program that
would take a whole book.
No, I'm going to give you
some things to try, suggest a
few books that will be useful,
outline some important ideas
to keep in mind, and give
some examples of how to
write programs. You'll get the
most out of this if you read it
again every so often as you
get farther and farther into
p rog ramming. Do n't ta ke
anyt hing I say as gospel ~ try
to prove me wro ng! Above
all, have a good ti me.

Pro gr am min g is like
planning a task. The idea is to
fig ure o ut how to express
some overall action tha t you
want the computer to do in
terms of elementary building
blocks, just as circuit design
consists of putting together
simple components to do a
complex overall process. All
the examples here assume
that the building blocks are
the legal statements and
forms of BASIC, but the
ideas apply to any computer
language, including machi ne
language .

Let's assume tha t you have
enough hardware to run 8K
Altair BASI C or t he
eq uiva lent, and that you' ve
been ab le to decipher the
manua ls well enough to get
t he BASIC system loaded
into your machine. The first
thing to do is learn what the
basic building blocks are, and
to start seeing how they can
be fit together.

door, smiling and saying they
had to get back because
" Mary Hartman , Mary Hart ­
man" was goi ng to be on in a
few hours.

I knew it wasn't my
breath, and I was wearing a
clean shirt. There was no way
around it; I was going to have
to learn how to program.

Actua lly, programming a
co mputer can be tremendous
fu n. Also t remendously
rewarding and, let 's face it ,
tre mendo usly frus tra ting if
you go about it wrong. In this
art icle, I'm going to give some
t ips a bout lea rn ing to
program, in the ho pes of
keeping you on the fun side
instead of the hair pulli ng

then I had some friends over
to look at it. They looked at
me with sort of a funny smile
and said, " But what are you
going to do wit h it?" I
grabbed for a copy of 73 and
riffled through it searching
frantically for Way ne's edi­
torial, mu mbl ing, "You
know, anyt hing you, uh ...",
but they were alread y ou t the

U..

nam e of maga zme
number 01 issues per month
length of subscript io n in years
cost of subscri pt ion
per issue cost
a nswer to "any more" ques tion.

Table I,

Type

string
numeric
numeric
nurnerrc
numenc
string

MS
I
Y
C
P
AS

Variable

Here are some interesting
and l'oQr thwhife ideas for the
beginning programmer, and
some reminders (or review)
for the experienced. - Ed.

Programming

O kay. So my microcom­
puter kit finall y showed

up in the mail, and I put it
together. I watched the panel
light s blink for a few days,
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useful, fu n ideas from any of
them. Well worth the effort.

Second, since there are no
agreed upon sta ndards for
BAS IC (they're coming soon,
thank grid!), you' ll find that
you have to translate some of
t h e li tt le deta il s before
progra ms in th e boo k wo rk
on your sys tem. Your manual
wi ll tell you what symbol to
type to wipe out the last
character, whet her to type
"NEW" or "SC R" or
whatever to start entering a
new program, etc. Usually
you'll find that your syste m
allows some state ments and
com ma nds the book doesn' t
and vice versa. For tuna tely,

c, ...
125 A!l

Print cost ,
mag name

Ask if any more

Ask for magazine
name, issues/mo.

'--yes-<:::

no

open for one that suits your
needs.

In using these books, there
are three main prob lems.
F ir st , all except My
Computer Likes Me are
wr itte n for classroo m use.
This means tha t t hey have a
fairly fo rmal style (you have
to get teachers to like it if
you war n to sell a textbook),
and that they go fairly fast
(they assume your teac her
will explain what's goi ng on
sometimes). If you take your
time, try everything out on
your home system as you go,
and ask a friend for hel p
whe n you get rea lly stuck,
you'll be able to get loads of

Ask for cost,
no. of years

l et cost per issue =
cost/(no. of yrs.)(issues per mo.)(12)

STOP

Fig. 1.

(When I Speak in BASIC) by
the crew at the People 's
Co mputer Company (also
available from 73): a nice,
mellow, frie ndly, encouraging
but very br ief introduct ion. If
you're start ing completely
from scratch, begin here , t hen
move on to a boo k that
covers more material.

SA SIC by Samuel L.
Marat eck, Academic Press,
1975: mo ves at a very patient
p a ce, a n d h as lo ts of
exa mples. Unfortunatel y, a
lot of the early examples are
obviously just made up on
the spur of the moment and
don ' t demonstrate ho w to use
the stateme nts in the context
of mea ni ngful pro blems.
Recom mended if you find
that o ne of the other books
goes too fas t fo r you .

BA SIC by Michel Boll!ct
and Lister Horn, West Pubt.
Co., 1976: moves a litt le
faster, has nice question and
answer sections, and has loa ds
of good problems at the end
of each chapter . Many of the
problems and examples are
b usi ness oriented
( accou nting , i n t ere s t
payme nts, etc.), so if t hat's
o ne of your interests, th is
may be the book for you.

Computers: Their Impact
and Use: Basic Languages by
Robert Lynch and Jo hn Rice,
Ho lt , Rinehart , and Wi nston,
1975: The first ha lf has a
broad ove rview of computing

h is t o ry , applications,
fu ture projections. The
second half covers
p ro gra m m in g in BASIC.
moves fairly rapid ly, and
incl udes quite a few nice, real
world exa mples.

BA SIC Programming by
Joh n Kemeny and Thomas
Kurtz, Jo hn Wiley , 1971: the
"old sta ndard" (Kemeny and
Kurtz invented BASIC). The
book moves quickly and may
be hard to follow if your high
sc hool math is too rusty, but
it has lots of really clever
examples. If you can get
th ro ugh it, you' ll get a lot out
of it.

Mo re are comi ng o ut a ll
the time , so keep your eyes

100 PRI NT " G R EETl NGsr";
120 L ET A " l
150 PRI NT A
200 EN D

(No tice how indenting t he
statements in the loo p makes
them stand out.)

Write programs that fill up
you r screen or printout with
crazy. wild patte rns:

100 PRINT "GR EET INGS!";
150 PRINT A
200 END
RUN

(Look in your manual to
find legal s tatements and to
find what keys to hit to wipe
out mlsta kes.)

Ever y t ime you find
some thing that works, keep
playing arou nd with it.

Loops are very important
ways to get a short program
to do a lot of work. Start
writ ing some in finite loops
like the o ne be low and watch
what ha ppe ns. Of course,
you'd be tter find out ho w to
stop o ne " by hand " (in Alta ir
BASIC and ma ny ot hers,
h o l d i n g dow n t h e
" CO NTROL" key and a "C"
toget her will sto p your
program) .

Fairl y soon you'll get a
feeling for ho w the basic
units work and you 'll want to
have more cont ro l o ver what
your programs do and write
bigger progra ms that do
definit e tasks. A good book
will he lp a lo t .

Phase II : Boo k Learn ing

Books wr itten specifically
for ho me computer users will
be com ing out soon - in the
meant ime, here are some that
see m pretty good .

My Computer Likes IHe

100 PRINT " G R EETI NGS''';
120 LET A-l
140 LE T A -A+l
150 PRI NT A
170 R EM. GO BACK
171 REM: FORE VER
180 GO TO l 40
200 EN D

10 PRINT "GA R BAG E";
20 GOTO I0
30 END



WANT TO CHECK ANOTHER DEAL? Y ES

WANT TO CHECK ANOTHER DEAL? YES

THAT'S S .708333 PER JUI CY , FUN-PA CK ED ISSU E OF 73

THAT'S $ .555556 PER JU ICY, FU N·PACK ED ISSU E OF 73

100 REM : A~POS IT 1V E{ X)

110 L ET A 2X
120 IF X> -O T HEN 150
130 LET A&()

150

The mam idea is to be
pat ient, and keep refining
yo ur progra m. You'll make
fewer mistakes as you go,
yo ur program will be easier to
modify, eas ier to use and
eas ier to understand .

You migh t th ink that
these suggest ions go over­
board in asking for nea tness
and ti diness, that just sitt ing
down at the old keyboard
and bashing your program
out would be faster and more
fun. Try it ! Keep track of
how long you spend de­
bugging a program compared
to how long yo u spent
d esigning it. Even when
you 've been very careful,
you'll probabl y find that
more ti me goes into de­
bugging. If your program was
a real mess to begin wit h, you
may even find that you can 't
debug it witho ut doing the
design phase over again !

Now tha t we've got all
tho se guide li nes unde r our
belts, let's fol low through a
simple example from start to
f inish.

first versions do the same
thing as the second ones, but
seem eas ier to fo llow . See
what you thi nk .

100 RE M : A:PQSITIVE(X)
110 IF X < 0 THEN 140
120 LET A-X
130 GO TO 150
140 LET A&()
' 50

130

100 LET X.,X-t1
110 IF X < " N THENSO

lOO IFX > "N T HEN l30
110 LET x-x-r
120 GO TO SO

' 30

gett ing you to thin k about
organizing them clearly right
from the start.

The general sequence of
events in writing a program
shoul d be:

1. Make a clear statement
(in English) o f the problem.

2. Make a fl owchart
a nd /or write a verbal
descript ion showing the main
subparts of the solution and
how they fit toget her.

3. Ma ke a more detailed
flo wchart or verbal des­
cript ion o f each subpart.

4. Once yo u're sure what
each subpart is to do, trans­
lat e th e fl ow ch art s or
descriptions into BA SI C (or
whatever language yo u're
using this week), insert ing
your descriptions a t the
beginning of each subpart as
com men ts (REMark state­
ments ). This aspect of the
programming process is often
called coding. Note the
analogy with coding in radio
work - you do want to be
able to go from a verbal
desc r ip t ion (message) to
BASIC (Morse) and back
quickly and easily, but you
don 't try to think in BASIC
(Morse ).

5. Don 't be sat isfied with
your first version of a pro­
gram. Make an ext ra effor t to
pre cede each INPUT or
READ sta te ment by a PRINT
o r REM ar k which tel ls
exactly what t he values will
be used for.

Make sure the flow of
control is as easy to fo llow as
possible. Indent ing groups of
statements makes them stand
out in the listing, and makes
it easier for people to identify
important subparts of a
progra m.

Often you wi ll find that
rewrit ing a few statements to
straighten o ut the flow of
cont rol will help. Peop le
usuall y fi nd tha t GO TO
state me nts br ea k th e ir
concent ra t ion as they look at
a program , so if you can f ind
a clear way to redo part of
you r program so it uses fewer
GO TOs, you'll be bette r off.
Here are two examples. The

Pha se III : Structured
Programming

The ideas he re will be
mo re un derstand able after
you 've written a numbe r of
progra ms. The goal is to make
you r programs easier for
humans (including yourself,
of course ) to understand by

c o n ju n c t io n with other
programs , easy to share with
other people, etc. All these
things mean that it's crucial
to be able to write
well-or ganf ze d progra ms,
programs that are easy for
human beings to understand .

these are mainly advanced
fea tures and yo u'll be in
sha pe to figure them o ut
yourself by the time you get
to them.

Th ird , the b ooks
concentra te more on specifics
of BASIC than on the more
general , p r ob le m-so fving
aspects of program ming. That
is, they treat a program as an
end in itself, wit hout much
concern for t he facts that
when you write a program
you're rea lly go ing to use it ,
that you' ll wan t it to be easy
to debug (correct), easy to
upgrade later, easy to use in

HOW MAN Y YEARS IS SU BSCRIPTION FOR ? 3
AND HOW MUCH IS IT (IN DO LLARS)? 20

170 PRINT ""
180 PR INT ....
190 REM :MOR E?
200 PR INT "WAN T TO CH ECK A NOTHER DEAL" ;
210 INPUT A$
220 I F A$"'''YES'' TH EN 80
230 REM : DON E. MAKE A GRAC EFU L EXIT.
240 PRINT " T HA N K S A BUNCH ... SEE YOU LATER."
250 END
RUN
WHAT'S THE MAG? 73
HOW MANY ISSUES PER MONTH ? 1
HOW M AN Y YEARS IS SUBSCRIPTION FOR ? 1
AND HOW MUCH IS IT (IN DOLLARS) ? 10

WANT TO CHECK ANOT H ER D EA L? NO
THANKS A BUNCH .. . SEE YOU LATER.

TobIe 2.

HOW MANY YEARS IS SUBSCRIPT ION FOR? 2
AND HOW MUCH IS IT (IN DOLLA RS)? 17

TH AT' S s .833333 PER JUI CY , FUN·PACKED ISSUE OF 73

10 REM :PROGRAM TO COMPARE VARIO US SUBSCRIPT ION
11 REM . DEALS.
20 REM :GET MAGAZINE NAME, PU BLI CATI ON RATE .
30 PRINT " WHAT'S T H E MAG" ;
40 INPUT M$
50 PRINT " HOW MANY ISSUES PER MONTW';
60 INPUT I
70 REM:NOW GET DETAI LS OF SUBSCRI PTION DEAL.
80 PRINT " HOW MANY YEARS IS SUBSCRIPTION FOR " ;
90 U-PUT Y
100 PRINT " A N D HOW MUCH IS IT (IN DOLLA RS)" ;
110 INPUTC
120 REM :COMPUTE PER ISSU E COST (~SSUES= I 'Y' 121

130 LET P"CIWY' 121
140 REM :OUTPUT TH E COST PER ISSUE
150 PRINT ....
160 PR INT " T HA T' S $" ; P; "PER JU ICY, FUN ·PA CKED ISSUE

OF ";M$

.Jii1' 26



Problem Statement:
Figure o ut the price per

issue of a magazine for a
number of d ifferent sub­
scriptio n offer s.
First refinement:

Ask user for magazine
name and number of issues
per month . Deal: Ask for
details of subscription. Figure
out cost / issue, print answer.
Ask if any more deals to be
considered, if so, go to Deal;
o therwise, stop.
Second re finemen t:

See Fig. 1.

i t into my co m p ut e r,
corrected a few misspellings,
LISTed it and ran it , what I
got is shown in Table 2.

You might f ind it fun to
co py th is program and
modify it . Put in ano ther
loop (driven by an a ppro­
pr iate question to the user)
which goes back to sta te ment
30 so rates for a different
magazine can be checked.
Add in wilder messages to the
user. Have fun !

As your programs get
bigger and bigger, the o r-

ga nizati o na l princip les I
mentioned become more and
more ; mp ortant, and a
number of ot her gui de li nes
become useful. Al so, since
most of o ur home computers
d on ' t ha ve ve r y much
memory to spare, ways of
savi ng space while leaving
progr am s und ers tandabl e
become important. In Part 2
we 'll see some of these ideas
and we'll go over the design
and coding of a bigger pro­
gr am . Mean whi le . happy
programming! •

LEARN
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- - the basics of BASIC

What's That?

Gabriel F . Gargiulo WA 1GFJ
17 Vlhilney Street
EaS! Hartford CT 061 J8

J...d 128

T his magazine 15 loaded
with ads for beautiful

computers you can own for
the price of a better trans­
ceiver. Most have keyboards,
CRTs, and tape a nd disk
capa bilit ies. Th ese machines
are tr ulv co m puters. What
you can do wit h them is
limited o nly by your in­
genuity. Compu ters can corn­
pute, and store and retrieve
data. Tape and disk storage is
extremely inexpensive, and
you can keep moun tains of
information o n you r book­
shelf. It woul d be a shame to
pass up gett ing o ne of these
co mputers just beca use you
t hink you'll ne ver be able to
program it. Most of these
minis usc the BASIC lan­
guage , one of the easiest of all
computer languages. My aim
in this article is to show you
how easy it is to program in
BASIC, and to start you o ff,
so t ha t when yo ur new corn­
purer arr ives yo u 'll be able to
make sense out of the ma nual
and start right o ff having fu n.

BASIC was well named. It
is very basic, and also very
simple. It has a minimum of
rules, and is practically the
same o n every computer t ha t

uses it. The differences
usually arc very slight. For
example, one manufacturer
requires LIST 200,300 to
disptav progra m statements
200 to 300 o n t he screen ,
whi le anothe r has you type
LIST 200-300. Most of t he
d ifferences are really added
capabi lities tha t one com­
puter has, a nd that others
don't have. So you should
still look over the manual
before starting to program.

Like a ny language, BAS IC
has language eleme nts - co m­
ponent s that ma ke up the
langua ge. The y are state­
ments, variables, literals,
{unctions, and statement
numbers.

Statements are commands
which tell the computer to
perform a specific task , such
as PRI NT , o r READ.

Variables are items wh ich
arc ass ume d to co ntai n it

value wh ich can cha nge . They
are no t necessar il y t he same
each t ime t he program runs.
These correspond to t he
letters used in algebra, like x,
v, and z. The ir value is
usually unknown before the
program is started, but, what-

BASIC?

eve r their value is, t he pro­
gram handles a variable the
same way whenever it is en­
countered. So, in a progra m
to print a series of addresses,
there may be a variable to
rep rese nt l ip code. Each
add ress may have a diff erent
Lip code , but t he pro gra m
does not know, and does not
care. It docs the same th ing
wit h each one. BASIC has
two kinds of variables:
numeric a nd string.

Numeric variables are used
10 ho ld num ber s to be used in
ar it hm et ic. You ca n add , sub­
t rac t , multi ply , a nd di vide
numeric varia b les. They can
contai n up to 16 d igit s.
BAS IC will rot let you put
anythi ng but numbers into
numeric variables. Numeric
variables are represented in
BAS IC by a lcuer, o r a let ter
fo llo we d by a number.
Exampl es are S or Zl . S can
stand for sala ry, sum , o r
whatever yo u want. Zl could
mea n zip code o r oranges.

Not all da ta is numbers,
however. You may need to
represent data contai ning
letters, or numbers, or bot h.
BASIC uses string variables

for t h is. The y can co ntain
a ny thing. The y ca nnot be
used in arit hmetic. Yo u
represe nt the m by a lett er
and a dollar sign (e.g., Y$).
So N$ co uld mean nam e in
you r progra m , A$ coul d
mean address, and Z $ could
be zip code , since it is un­
likely you will ever use zip
code in arithme t ic. Th ere
usuall y is some kind of limit
to the number of cha rac ters a
st ring va ria b le c an conta in,
but 64 is t ypica l.

Literals are easy. Th ey do
no t represent anythi ng e xce pt
themselves. They are taken
literall y . So " Hi there " means
the string o f c harac ters " Hi
there ." lust as there are two
kinds of variables, t here are
t wo kinds of literals: string­
le tters a nd/or numbers, and
numeric. String literals must
be enclosed in quo tat ion
marks. Ever ything between
the quotat ion marks is t he
literal - even spaces. This is
the o n ly pla ce where BASIC
pays a ny attent ion to spaces.
Numeric literals are never e n­
closed in quotation mar ks,
and t hey can be used in arith­
met ic (fo r exa mple, 3.14 or
73).

Functions are short cuts
built into the language t o
acco m plish things that would
be difficult to program (for
exa mple, the square root
fu nction SQ R). Eve ry ti me
you need the sq ua re root of a
num ber you say SQR(X) a nd
you ge t its square root with­
o ut furthe r ado.

Every line of a BAS IC
program has a statement
number. Just put any nu mber
fro m I to 999 in front of a
bas ic stateme nt - as, for
exa mple, 100 PRINT " TH IS
IS LI NE 100" . Re me mber
that BASIC wi ll execute the
program statements in o rder ,
so statement numbe r 100 will
ge t d on e be f ore 1020.
Usua ll y you number the very
first statement 100 and num­
ber each line 10 greater th an
t he pr evious .

When BAS IC sees a nu m­
be red statement, it assumes it
is progra m code, checks it for



correct syntax, and enters it
into memory. If there is
somethi ng wro ng with it ,
BASIC will print it on the
CRT and point ou t the error.
When you correct it, it is
entered into memory.

Let 's loo k at some BASI C
and identify the elements
found in it.

100 l ET SS - " T H E SQUA RE
ROOT OF 25 IS"

110 LE T A - 25
120 L ET D - SCR lA!
130 PRINT S5. D

100, 110, 120, 130 are
statement numbers. SS, A,
and D are variables. You tell
me which are numeric and
whi ch are st ring. " THE
SQUARE ROOT OF 25 IS"
and 25 are literals. You
shou ld be ab le to tell whi ch is
numer ic and which is stri ng.

You mus t be eager to start
writing your first program.
We will be doing that shortly,
but we have to learn wha t the
pieces are before we can put
them together. We just have
to look at some sta tements,
and then it's o n to o ur fi rst
program.

PRIN T. You have already
seen t he most useful state­
men t, PRI NT. PRINT dis­
plays the va lue of a variable,
or a li teral, o n th e CRT.

90 PR INT "PROGRAM
STARTS"

100 PRI NT B
110 PRI NT " PROGR A M ENDS"

LET. LET docs more than
you would expect. Use it to
give a value to a variable.

l 00 LET P - 3.14
11 0LET SS -

" T H E VA LUE O F PI IS"
120 PR INT SS, P

LET also lets you do arith­
met ic.

100 LET X '" 73 + SCRl8 31

You can make two varia­
bles equal with LET.

l00LETX "'B
110 LETZS "BS

You cannot mix types.
100 LET X = Z$ is il legal.

LET can even be left o ut.

100 X '" B
110 ZS " BS

IF and GOTO. Modifying
the seque nce of yo ur program
can be accomplished through
the use o f the IF and GOlO
statements. You can use IF to
test the value of a variable, or
to sec if it is eq ua l to, greater
than, or less than anoth er
vari able, or an expression.
Depending o n the outcome of
th e test , you ca n skip to
another stateme nt in the pro­
gram. The symbol for " eq ual
to" is =. " Greater than " is >,
" less tha n" is <, and " not
eq ual" to is < > . So if you
want to go to statement 5100
if A$ co ntains " END," write
100 IF AI = " END" THEN
5100. To go to state ment
5700 if A$ and B$ are un­
equal, write 2100 IF B$ <>
A$ THE N 5700_ Here is a
short segment of a progra m
that will divide R into 4 , and
print th e answer, unless R is
zero.

100 IF R -O T HEN 200
(Program sequ ence modified
using IF and GOTO)
110 B ",4/R
120 PRINT B
130 GO TO 300
(Program sequ ence modif ied
usi ng IF and GOT O)
200 PR INT "D IV ISION BY

ZE RO IS IMPOSSIBL E"
300 END

You are almost rea dy now.
Consu It your co mputer's
manual to fi nd out how to
get things started. On a
BASIC-onl y co mputer you
may have to do o nly o ne
thi ng befor e keying in your
progra m. You will have to
turn o n the powe r. On bigger
com p ut cr s with oth er
languages you may have to
type in so met hing like EXEC
BA S IC before starting.
BASIC tells you it is ready to
accept program stateme nts by
pr int ing " READY" or " OK"
on the scree n. Then you type
in line num bers and program
statements. If yo u ty pe o ne

in that is wrong, simply
retype the who le line. To
delete a line, type in th e line
number - nothing more.
When sat isf ied, type RUN
and your program will exe­
cute.

Here is a short program to
try out as soon as your mini
arrives. It is called "OHMS
LAW." If you give it any two
of the three variables, E, I, or
R, it computes the unkn own.

100 PRINT " ENT ER E I N
VOLTS, 0 I F UNKNOWN "

110 IN PUT E
120 PR INT "ENTER I I N

AMPS, 01F UNKNOWN "
130 I NPUT I ,
140 PR INT "ENTER R IN

OHMS, 01F UNKNOWN"
150INPUTR
155IFE +I+R =0

THEN 600
160 IF E - 0THEN 300
170 IF I ~ IJ THE N 400
180 IF R ~ " TH EN 500
190 GO TO 600
300 E - I - R
3 10 PAINT "E '" ";E
320 GO TO 600
4OO1 -E /R
410 PA INT " I '" ";1
420 GO TO 600
500 R - EII
510 PAINT " R = ";R
600 PR INT " WA NT TO DO

A NOT H ER? YIN" ;
620 INPUT RS
630 IF RS " " Y" T H EN 100
640 END

Here 's a rundown o n the
few BAS IC statements that
we haven 't talked about yet.

DIM. DIM has nothing to
do with th e console lights on
your com puter. It sets up the
dimens ions (size) o f a var­
iable, Most co mputer s estab­
lish a defau lt size for each
type of variable. Check your
manual to find out what it is.
Yo u can change the size of a
variable with DIM. DIM A$
30 means that the size of A$
is now 30 characters.

If you have a variable
representing a name, and
need it to be large enough to
hold 30 characters, you had
bet ter te ll BASIC about it.
You do this by using a DIM
statement in the fo llowing
form : 10 DIM N$ 30. DIMs
have to come at the beginn ing
o f the program , so give them
the lowes t line numbers.

You can also use DIM to
define arrays. An array is a
mult iple occurrence of a var­
iable. So, if you want N to
have 10 diffe rent values, you
must define N as an array.
Use a DIM wit h the number
of times you want the var­
iable repeated in parent heses.
DIM N(lO) esta blishes 10 var­
iables in memory, called NO )
thro ugh NOO). In th e body
of your program you can
refer to anyone o f th e 10 by
putting its number in paren­
th eses after the variabl e {i.e.,
a subscripted variable). So, to
print the fifth value o f N,
code 10 PRINT N(5). For
example :

50 N(l) = 3.95
60 N (2) = 7.25

Th is sets th e first value of N
to 3.95 and the second to
7.25. The numbers in paren­
t heses are subscripts, or
indices. Variables can also be
used as ind ices.

l00A =l
110 B '" 2
120 NIA) " 3.95
130 N (B) " 7.25

This will give th e same results
as th e preceding exam ple ,

Here's a short program
whi ch stores a series of num­
bers in an array, then docs
some co mp utat ion o n each
o ne, and prints out the result .

10 DI M FI6l
100 DATA 3.95, 7.25, 14.32,

28.6,50.3, 144.4
ltOFORX =1T06
120 REAO FIX )
130 L " 468 / F IX )
140 PRINT L
150 N EXT X
999 EN D

READ. The way data files
are set up depends very much
o n the part icular co mputer.
You had better read the
manual on thi s one . There is a
si mple form o f READ, how­
ever, which is common to all
machin es. You include t he
data to be read in your pro­
gram, with the DATA state­
men t. Place the DATA state­
ment and its dat a anywhere

rr..
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INTROduciNG TIlE
MICRO-ALTAIR

-The complete Computer System
that requires just a keyboard
and TV monitor for use.

The MICRO·AlTAIR is:
The hardware - video terminal interface board. CPU/ROMI

RAM board . backplane, power supply and cabinet;
The software - video driver. debugger , operating kernel

supplied on ROM ;
The personal computer syste m - complete, expandab le. no

loose ends - a complete and powerful 1001 ;
THE SOLUTIOHBOX FROM POLYMORPHIC SYSTEMS.

Applications include smart terminals . data acquisition systems,
games, accounting. front-end tor a larger computer-anywhere a
little processing is required.

COMPLETE SYSTEM [EXCEPT FOR MOHITOR AHO ASCII KEY·
BOARO ] $575.00 KIT. OELIVERY 60 OAYS - SERIAL 1/0 AHO
CASSffiE OPTIOH S AVAILABLE.

VIDEO
TERMINAL
• _'I1I11 uo; C_ ll IIH
• l fil I o' ~ .~ •• ~"'.r ." I_.
• u,p.' oft4 , • ••• • ,.9 'Oft' I
• ..........4 1ft ,..t Oft lou••
I ""'''''00 c o p " ,t. 141hG<! •• 1211

~'~IC SYS T( "5

Go to your local computer store and compare
Video Terminal Interface - characters are stored in on-board
memory. Entire screen may be read or written in 20 millisec­
onds . Software includes a text editing system with scrolling
and insert and delete by character or line .
VTI/32 32 character line $160.00 kit $230.00 asso .
VTI/64 64 character line $185.00 kit $260.00 esse.
VTI/SK Socket kit lor VTI kit $ 15.00
Delivery - 30 days
Analog Interl~ce - 1 or 2 channels of analog output with 10
bits 01 resolutions (0-10Vor ±5V with bipolar option), 6 bits 01
latched digital output and 8 analog comparators lor software
controlled AlO conversions.
ADA/1 1analog output $135.00 kit $175.00assd.
ADA/2 2 analog outputs $185.00 kit $235.00 asso .
ADA/SK Socket kit for ADA kit $ 10.00
Delivery - 30 days "."'A.".."'.d."" ........ c••..,..O"P,...
All prienand speei!icatiDM subieet 10 changl wilhout neuee. Prices ale USA only
Calil resIdents add 6% sa les In , Add 5% shipping , handling, and insurance

POLYMORPHIC SYSTEMS
737 S. Kellogg, Goleta, CA 93017 (8051967.2351
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In the program; for example :

980 DATA 28.6, 21.37, 14. 28,
7.25, 3.95,146.79

Then, to read each item of
data, use t he READ state­
ment. Each t ime READ is
executed you get the next
item in the list.

R EA D F

Every time you reach this
READ statement, you get the
next value in the list pl aced in
the variable F.

You can only reach the
READ stateme nt as many
times as there are items in the
OATA statement. Therefore,
in the above example you can
only execute the READ 6
times. If you do it 7 times t he
program comes to a pre­
mature end - it aborts.

FOR. , . NEXT. FOR and
NEX T go together . For every
FOR there must be a NEXT.
In combination the two are
used to execute a section of
your program repeatedl y (in
other words, set up a loop).

100 FO R X = 1 TO 20
11 0 PR INT X
120 N EXT X
130 END

FOR in this example sets
X equal to 1. Then cont rol
drops through to the PRI NT
and the NEXT. NEXT adds 1
to X. If X = 20, then control
falls through to state ment
130 ; otherwise it goes back to
11 0. In this example, state­
me nt 100 is done 20 times,
each time with X be ing incre­
me nted. You ca n set X to any
beginning or ending va lue
(well, al most any value). If
you want some nu mber other
than 1 to be added to X each
time t he NEX T is en­
countered, add the wo rd
STE P and t he number added
to X. So, to set X equal to
32, addi ng 3 each time, and
stopping when X is equal to
73 (or greater) code;

100 FOR X = 32 TO 73STEP3
110 PRINT X
120 N EXT X

The X, or whatever var iab le
you use here instead of X,
can be used as an index with
an array. This is a hand y and
efficient way of getting at all
the values in an array.

10DIMF (5}
100 FOR X = 1 T 0 5
110 PRINT F( X )
120 NEXT X

This will print each value of
F, one after the ot her.

INPUT. To get informa­
tion into the program from
the keyboard, use the INPUT
statement. Use PRl NT to tell
the operator what to type in.

100 PRINT "ENTER
VOLTAG E"

120 INPUT E
130 PRINT "ENTER

R ESISTANCE"
140 INPUT R

There are some very usefu l
functions in BASIC. How­
eve r, some of the smaller
machines may not have all
the possible functions: RND
to get a random nu mber; INT
to get the whole-number
value of a number ;SIN to get
the sine of a nu mber; COS to
get the cosine of a nu mber;
TAN to get the tange nt value
of a number; A TN to get the
arc tangent; LOG to get the
logari thm of a number; ASS
to get the absolute value of a
number. For example, 100
PRI NT COS(R) prints t he
cosine of whatever R is.

BASIC is not onl y the
lan guag e for the home
system, but it is also defin­
itely the language for t he
comp ute r-co ntrolled ham
stat ion. In a short time you
should be able to develop
programs whic h will keep
track of all co ntacts made to

and from your station (date,
band, powe r, rig, etc.], handle
mail ing lists for your club,
compu te great circle bearings,
convert to and from metric,
and on and on ... the list of
applications is limited only
by your imagi nation. Define a
problem, and then sit down
and write a BAS IC program
to solve it. Happy computing,
and 73s! •
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lIUUD IUG PERIPHERALS

Wave Mate int rod uces Jupite r li e,
a comple te com pute r sys te m

incorpora t ing a mon i tor q unlit y
TV interface. This system

provides everyt hing you need
to crea te and run applicat ion

programs. J upit er lie includes
a CPU wit h 8 K dynamic RAM

and 3K RO~ I Ill ('mory . video
terminal in te rfacc and

keyboard. and dua l a ud io
casse t te tape in te rfa ce .

Til l' TV in te rface features
uppe r and lo wer case and

Greek characte r sets. and dot graphics. The dual audio casse tte in terface
provides sta rt/s top operation and o pera tes nt 300. 600. o r 1200 baud.

And of course we st ill provide t hese high-quali ty fea tures: burn-in
tes ted Ie's. socketed Ie's. complete documen ta tion. and more.

ATTENTION :
ORIGINAL EQUIPMENT
MANUFACTURERS

Jupite r lie provides OE~l s

with the tools to get sys tems
into the fi eld fas te r and at
lower cos t. ( I ) USl' Jupiter li e
as yo ur develop men t sys tem.
Perfect fo r development o f
software and special hardware.
( ~) Use J upiter li e fo r
proto type systems. On Iy
Wa ve Mate provides the too ls ­
wire wrap modu les. un ive rsal
modules. complete
documentati on - to eas ily
tai lor syste m logic an d add
cus tomize d in terfaces within
the basic J upite r ll f" package.

SOFTWARE

All Jupiter lie sys te ms feature a sophis ticated monito r/debugger package incl ud ing a versatile
interru pt sys tem and I/O monitor ca ll ins truc t ions. A programmabl e macro editor a nd expanded
assem ble r arc also provided. Proposed ANSI stand ard BASIC is included with Jup ite r lie.

TilE JUPITER IIC KIT: S ~ ~OO

T he kit includes the CPU, so ft ware debugger and monitor mod ule. 8 K dynamic memo ry, mod ule
cage, power supply, fron t panel . video in terfac e. casse t te in terface, and all th e docu men tation
required to assembl e. ru n. and unde rstan d the syste m as we ll as mod ifica tion instruc t ions for a
black and whit e TV se t.

TilE JUPITER IIC ASSEMB LED SYSTEM: S3 ~OO

All components of the J upiter lie kit plus two audio casset te units an d a L~-i nch black and
white T V se t. The comple te sys te m is shipped with all com ponen ts assembled and tested .
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ME MORY

8K dynamic R AM ; 3K ROM ;
1K dual-port static RAM

K EY BOARD

Generates fu ll 128 -ch aract er
ASCI I set

State

VIDEO TE RMINAL
INTERFACE

64 x 16 lines 13 2 lines optional);
Upper and lowe r case, p lus
Greek. alphabet ; 7 x 12 format,
128 do l (hor.) )( 48 do t Iver t.]
graphics (96 dot optiona l)

r-------- -
I 0 Send details on Jupiter II systems

o Have salesman call
J Name _

Tit le
Company _

Address _

City -:=======~~~====~~_====Phone
,-- - -

DUAL AUD IO CASSET TE

Complete paper tape replace­
men t ; start /stop motor con­
trol; 300, 600, or 1200 baud
(crysta l controlled); error
corre ction

SPECIFICA TIONS

CPU

Me 6800; eight-level interrupt,
prioritized and mask.able by
level; singl e-cycle and b loc k.
OMA

WA V E MA TE 1015 West 190t h St reet, Gardena, Cali fornia 90248
Dept. 203

T eleph one (2 13) 329·89 4 1
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system , good signal pickup
may occur even though some­
thing has happened to the
antenna system to change its
directiona l properties.

Th e osci Hater circu its
presented here are mainly for
the 20 through 2 meter bands
since activity is usually great
enough on the lower fre­
quency ban ds that it is
readil y obvi ous if a rece iver is
f un c t ion ing. However, if
desired, the gadget may be
designed to work on any ama­
teur band .

As was me ntioned, t he
microvolter consists of an
oscillator and an attenuator
network. Many circuits are
possible which will work.
However, the osc illator must
be stable as rega rds battery
voltage, and construction of
the aucnuator netwo rk, while
not critical, must be carefully

remotely and connected to its
own antenna to see if an
entire receiving system were
functioning on any given
band. Admitte dly, t here are
pitfal ls to t h is latt er
approach, since when a signal
source is close to an antenna

My Receiver?

F"' 00 "

..0

or

'IC· ·C"c· ---T-,r~ ,----- - ----,, I'" '00 000 07 I

al i n' I r
I IL .,.-__-1

s~ [ 0,,,

Fig. T. Oscillator and auenuator network. Oscillator may be
used on any band down to 6 meters hy proper choice of LC
circuit components. Coil: eTC L55 form, J5 turns #22 enam.,
with 2 turn link.

- - the rnicrovolter will tell!

Is It the Band

instantl y remo ve all doubt
and confusion as to whether a
receiver is "out" or the band
is "out." It was intended to
be used by plugging it into
t he re c e i ve r ' s a nte n na
terminals to make a check.
Ho wever, it could be placed

P robably one of the most
frustrat ing aspects of

amateur operation for t he
amateur who docs not use his
station daily for several hours
is to know when his station is
functioning properly. That a
tra nsmitter is funct ioning
properly can be verified by an
in-line wattmeter for power
and with a monitor receiver
(or modulation, at least to see
that the rig is basically func­
tioning. An swr check is a
good basic chec k fo r an
antenna system. But, what
about the station receiver?
An operator who uses his
equipment frequently can
pretty well judge band condi­
tions on HF and knows that a
band is "out." But, the infre­
quent or weekend operator
often checks a band and finds
signal levels low and then
starts to won der if it is the
band or t he rece iver. Ob­
viously, various checks can be
made to see what the real
situation is like. If the re­
ceiver can t unc outside the
amateur ban ds, stations like
WWV or selected shor twave
broadcast stations can be
used as a quick reference to
conditions. If a second re­
ceiver of equal quality is
ava ilable, it ca n be used for
verification of the main re­
ceiver's condition. But, many
amateurs' entire stations con­
sist of a transceiver confined
to t uning o nly the amateur
bands.

In this case, some other
means of checking receiver
performance is necessary. A
signal generator provid ing a
calibrated output down to
the microvolt level wo uld be
ideal, but few amateurs have
such test equipment.

This article presents a
different approach in terms
of t he "microvolter."
Basically, it is a simple gadget
- just an oscillator and a
carefully made attenuator
network to generate a signal
of approximate ly one micro­
volt. It is compact, ba tte ry
powered and uses a single
transistor . But, it can almost
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Hq. 2. Extremely simple VFQ will work down 10 2 meters by
choice of proper tank circuit to resonate in desired band.

in the var ious amateur bands,
the circuit will work down to
at least 2 meters . Leads
sho uld be kept short and the
oscillator enclosed in a metal
e nclosure to avoi d hand
capacity effec ts .

The ane nuator network
was shown in Fig. 1. Its con­
struction is not crit ical , but it
must be separately shielded
even if the oscilla tor is en­
closed in a metal en closu re.
The easiest way to do thi s is
by co nst ructi ng it wi thin a
d ivided enclosure as sho wn in
Fig. 3. The enclosure can be
of bra ss sheet , available at
many hobby shops, or of
copper sheet, or eve n of
sheeting salvaged fro m o ld tin
cans. The only objective is to
completely "butto n up" the
attenuator network so signal
lea k a ge does not occ ur
around it to the o ut put jack
of the osci llator.

The uni t described has
been kept as simp le as
possible. There are various
ways to embellish it, if de­
sired. For instance, three
out put attenuator net wo rks
wi th d iffe rent a tt enuat ion
charac terist ics might be built :
o ne as a microvo lt ou tput ,
o ne as an S9 o utput (usually
taken as 30 microvol ts ), and
o ne as a 40 dB over S9
o ut put. •

cheap meter .
Other crysta l oscillator cir­

cuit s can be used. K1CLL in
the August 72 issue of 73
describes in deta il a very good
oscillator which, amo ng other
things, features a simple var­
iabl e output level scheme by
means by vary ing the emitter
bias. For those who do not
prefer to make their own
osci llat or , the In ternational
Crystal OX oscillator kit s are
very suitable. They cost o nly
$3 wi th a tuned o ut pu t cir­
cuit. The Lo kit takes crystals
fr om 3 to 20 MHz and the Hi
kit covers 20 to 60 MHl .

Simple VFOs can be used
as the osc illator element but
here, o f course, the pro blem
is tha t their outpu t will vary
with frequency. Nonetheless,
if their o utput var ia t io ns can
be measured, there is no
reason no t to use them. For
the purpose at hand, ultra
freque ncy sta bility is not
needed , so very simple cir­
cui ts can be used. Fig. 2, for
insta nce, is about as simple a
VFO circuit as can be desired.
The freq uency of osci llation
is determine d by the single
LC combination. By choosing
combi nations which resonate

Fig. 3. A nenuator must be separately shielded. The output
connector should be mounted on the attenuator shield.
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available. An al ternative is to
co nstruct the genera tor and
see what response th e ent ire
unit provides on a receiver
that is kno wn to be in good
shape. After all, the main
pu rpose of the instrument is
to provide a quick, re lat ive
indication tha t a receiver has
not lost sensit ivity. If it can
be accurately cal ib rated as to
o ut put it could be used to
make direct sen siti vity
measure ments on a receiver in
co njunct ion with a YOM to
check audio level changes, in
dB, with and without th e test
signa l being applied. A simple
LED circuit is includ ed both
to indi cate t hat the generator
is o n and to approxi mately
ind icate a low battery voltage
co nd ition . The pot in ser ies
with the LED is adjusted so
the lens of the LED is just
barel y full y illuminated. The
d ifference between th is poi nt
and no noticeable illumina­
t ion o f the LED is .1 5 to .2
volts for a typical LED. So, it
can serve as a battery voltage
indicator be tter than eve n a
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done to avo id lea kage signal
paths.

Fig. 1 sho ws a typical
oscillator circuit which can be
used and , by proper adjust­
ment of the components, will
work fro m 20 to 6 meters. It
is cr ysta l-controlled for
simpli city, and the typical
component values for 10
meters are sho wn . Note that
the crystal does not ha ve to
ha ve a ny particular fr e­
que ncy, as long as it falls
within the band of interest ,
so advantage ca n be ta ken of
the various sur plus or odd­
frequency crystals available at
low prices fro m suc h o utlets
as JAN crystals. The output is
about Y1 volt ac ross 50 Ohms,
although this will de pend on
crysta l acti vity and circuit
tu ning. The resistor atten­
uator network shown will
bring the output down to
about 1 micro vo lt across 50
Ohms. The output of the
oscillator has to be verifiedi n
some manner. The best is, of
course, to measure it directly
if goo d instrumentation is

~D1Grr (50 mHz Kil)
FREQUENCY COUNTERS

An easy-to-build 50mHz (&-digit)
Frequency Counter lor a measly $25!
Standard easy-to-fi nd parts , tool (Unlike
other kits .) Any Radio Shack has them.
Uses 7 segment LED readouts - no
scarce Nix~ noes! No tricky crystal
ove ns. either!
Kit includes a classy cabinet with front
panel, PC boards , hardware, instructions,
and diagrams . A proven design! An
unbeatable offer!

H '
Write or call today!
P.O. BOll 357, Dept. 57,U CO Provo, UT 84601 (801) 37~8S66

LOGIC PROBE KIT

$14.95
(p l us shlpp,ng >

Now ! A D IgItal l og,c Probe k it at a realist IC
pr ic e. Re d . Green. and Yellow lig h t emitting
d iodes signal the presence of log ic levels
encountered in digital c ircu itry . Uti lization
o f t rans ,stor and Integ rated c irCUIt SWItch In g
techniques permit the DIGAPEAKE·A to
Indicat e log,c 1. h)glc O. a nd puls,ng c ,rcu it
condi tions. Complete k 'l i nc lud ing eas)'
,nstructions is avaIlable now f rom _

CheS<lpeake Digital Devices Inc.
P O.BOX 341

Havre d e Grace, M d 21078
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•••Inflation
""-for '76

1'110 CRYSTALS FOR
~e\el Ci\\1eos Marine

680d Radio

We're Fighting
No Price Rise
FOR FREQUENCY STABILITY
Depend on JAN Crystals. Our large stock of quartz
crystal materials and components assures Fast
Delivery from us!

DUPLEXER &
CAVITY
KITS ...

Now
available
for you
fully assembled
and tuned!

NORTH SHORE

Ri=YTECHNOLOGY

8 UPGRADE YOU R REPEATER WITH
A RF TECHNOLOGY DUPlEXER .

$21.95

Ouement Electronics
1000 So, Bascom Ave,

San Jose, Ca 95128
CAlifORNIA USIOENTS ADO SUES TAl

THE NEW, IMPROVED

'O R I G I N A L BRIDGE'!

IJBD SUI fDa POSTAUl
R eads forwa r d p ower

a n d S W R
s im u ltaneously.

H andles full le g al limit.
Us able 3 thru 150 M h z .

Small e nough f or
mobile u s e.

'"'"';
10 lI',
1l.R'
lfi 1()

.w
,,~

1e In< !l!I
101",9!I

,~

61.. S100
5'" SIll)
51. Sl II)
5'" Sl II)

Diy, of Bob Whan & Son Electronics, Inc.
2400 Crystal Or., Ft. Myers, Fla. 33901
All Phones: (813) 936-2397

Send 10' for new catalog

1N6060 4W 1/5 "'H,
2NU08115WI 75M H,
2NGIJIl2 l5W 175 MH,
2N6003 l OW 1 /5 MH,
2N6004 40W 1 /5 Mill

~Qrn
ClllSTIlS

2281 Babylon Tnpk., Met'r ick . N.Y. 11566
(516) 378·4555

ALOELCO SEMI·CON OUC TOR SUPE RMARK ET
RF DEVI~Y;

2"'3375 11'1400 ... H, ~ 50
2'13866 IW 400 "'H, 9!1
2'15589 JW 175 MH, 475
2N5SOO lOW 175 ... H, /!to
2N5591 l5W 115 "'fI, 10 %

HEAVY DUTY RECTIFIEA ~

200 v.,« 100 A",,, D08
200 V"" 250 An'" coo
400 Vo" 2 Am" S",oon H..,,!,., HeA
HlOO v"" 2 Amo, So",oo R ., ,h., RCA
10 000 Vo" So''''''' H..-. I, .. E". ro!; rnA

2E1IERS
"0"6,ol"~400_ .. 2'!> '''''28'olN41641.. Jr>
10 ......' .......... d....... _"... '\18

TCH16B 5(;" S65 lTV.
UPSAlO 90 7400 20 74/5 80
2..3065 99 7401 20 /490 80
MPF'02HT 4, 7401 :10 7491 80
21113904,,,2''l906 10 llll 7404 2S 74121 80
2N~9li",2N6108 Jr> 740$ 2S 74!ll 110
FlOllO' fET 99 7406 45 14162 12S
40613 IlCAHT 155 7401 45 14 16!> 200
141",709lOP.,O'P 25 7411 ~ 14166 '15
555T,.,... 15 1411 8!J 741 17 '15
5S6 0,... !>55 115 1430 20 74 18 1 ,190
2OOvo" 25 II",,, 8",t.", 100 1431 50 74 192 ,150
lN91 4 I N4148 10 ' ''' .99 1442 1 10 / 4193 145
1N:J.4 I NOO I N64 10 ' ''' 99 ,.. h". 0'".'''
W. q,,,, ,. "" "''- ,"',,,w ., ""v 'l"dll l ' l> A li It..,,, " Oll'jd'ri. $5 00
"' ''' . 0'''''' . S"",I """ '~ 'm' ·d ,0I09 N YS , ri" ,,,

ALOHCO KITS
0'-1',"1 CIOlk K" Ho... "''''''',,''' Stal",,,. Large "-II ....h lED
''''doulO E1....... "". ",,"Ul .. 12 h.,," 10''''"' ."" 14 "0..
........ S_n IMM. AM f'Ool ,....,"", 00_ 1UI'IlI'I, p..-
,_ . ,.... ""',.. Cornp....... ,""""od '1' ub,..., S2J.!I!i
LOGIC PflOBE KIT LEO ,rol....'... S'4!1!i

LEOS
.110_ Rodo, _1 .....
~ 0' G C Rod 00 G,_
2O!l Sloe<. G,"" 0<_ YoI..... Rod
Rl2 .. llI,a. ""

Distri bu tor :
Main St.,

Phone (617)

Send your order to:
TUFTS RADIO. 386
Medford, Mass. 02155.
395·8280 .

8 ALL DUPLEXERS AND CAVITIES
ARE TEMPERATURE COMPEN ­
SATED WITH INVAR <tl AND MEET
ALL COMMERCIAL STANDARDS

AlsO available : 6 mtr., 4 cay. Kit
$399-Assembled $499. 2 mtr. 4 cay.
Kit $249-Assembled $329. 440 MHz
TV Repeater Duplexer

lPrlCes F ,O.B Medlord , M. ss . All units CIIn be
shipped U.P.S -CO ,D, orders require S60
depos,' -Mass residenls add !'I 'll. sa"'s lall .}

Mod. 4220·3 .. .4 cay. 220 MHz
Insert ion loss 0.6 db with 80 db
isolation typical ; pwr. 350 w. Kit
$249 ea. - Assembled $329.

Only hand toots are necessary to
assemble Kits!

Mod. 30 Cavity Kits : 2 mtr . $65 ea.,
220 MHz $65 ea., 440 MHz $65 ea.• ;
6 mtr. $115 ea. Add $15 for
Assembled KIt.

Mod . 62-3.. .6 cav. , 2 mtr. , insertion
loss 0.6 db with isolation 100 db
typical ; pwr. 350 w . Kit $349
ea .-Assembled $439.

Mod . 4440-3.. .4 cay. 440 MHz,
insert ion loss 0.6 db with 80 db
iso lation typical ; pwr. 350 w . Kils
$249 ea. - Assembled $329.

8 0 Nl Y TOP QUALITY MATERIALS
GO INTO OUR PRODUCTS .

8 BOTH KITS & ASSEMBLED DU­
PLEXERS AND CAVITIES ARE
AVAILABLE TO YOU AT A SAVINGS
TO YOU.
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NFW 8001(111 · "'n Inttcd"". I"" .o M;e.~''''·

Tltl. i , th. boaI< ...hid> fai.doll<l Semlcond"" e-,..
colled · •• . •• the bel' <Iot<>ood Imood""li"" ' 0 I..........,
' 0 da'•. • Co••" ."'Ything fo_ ba,lc concep•• '0 a ' . ­
vi... of ,_I m,o<""amp",... . IMC·001••.. . , . , •• . .• $8.00

PlIOJecT HEX ED?? ?

If mailing f.., 0 _ ....Ic. ha .. got
yau spookood. a lao klng for.haoe w
de.l_ i. plln up y"'" p'oi.c' 'I .
ond )'O" dan', b __ .. I. d> _ '0 __

lei the eats ... n t_TEK ....11'1

P~EC ISiON REfERENCE NIoP
llClll1O-1H pro._ a pre<:1. 10.0 ""I.. foo- ..... in BCD ....
' a 0 can~"""" '" _ .. collbtot..... Typicol i.. ltla l ""cUfOq
I•.3 '11. (-:. .OJVl. C_ In TO.5 c;o<l .
lH007o-l with .poo<: S5.35

GOLD CHIP
Lin ea, Inte g,at ed Circu it.

8"'M w p'''''.'' by IICA in which ' '''' ol"",in"", allzoll ....
hao '"'Ploced by eold . The d>ip I. tf-. kally _1_
ood. WIoat . hi........ 10 yau i. """',: • ,~ood ..llebility ond
unl"""'ity. PI"",io paris that _ . mil opeeo t I
T.I·T. I. pr_ ta be the Ii ... 10 btl~ thl .....w 1....101
perl"""a""" la yau '" SU~PlUS P~ ICES. Why buy •.-<>doe.??

CAJOI..... lmpro. ood. g..........1 .S pin dip ••59~
CAJ01•• •s.- 7.1 _. S pi .. dip 52~

CU2~•••e---ood q""'; _. 14 pin dip • • •• • SI.80
CA339.... . L_ offMt q""'; _"Iwu;';,-. I . pin d1p ... SI . S9
CA74IC• •F""""" g.....el _. eop.omp. 8 pin dip •• • 5(
CA7~1C..Ge""ral _. dual _. 1. pin dip .•• S2~

CA1.eC•• £>c,.......,lIy COfIfP"_ood 7~1. 8 pin djp ••...•••9~
CAlol58••~I.-- _I --"p. 8 pi.. d;p.. . . . 69c
CAJolOI..a- "ngl. _I, (S- ISV) "" ""'P. 1. p1n.. 89<

0-'" CONvfRTE~ IY ZElTEX
8 b•• P"*ci.i"" hyboid ci,euit I", _ In c;o<l.'oll.... Ii .

...... _""••'e. Ma!.;.d pI lo pocl.."Il. .. ith P.C. pi .
So.ope.- buy .... thl. 1>. , than ual wboys._. ZRTEX
mod.l ZD<QO. D C-430 lA . 95

NfW N...TION"'l IOOKSI

"'0010 HA.NDtOOI( ~ .......011... dl.~......
•nchid,ng """",I• •• a:..",.. portle.. I"". eov.-I ..-or
a,_ 01 audio wi.h ,_1 warld d..ign uampl SJ.2S

SPfCI"'l FUNCTIONS DATA lOO K c....tol d.' ai l.d
,nl_,,,,, I".. -"'f"ng sa _Iy'ng _ciol ""'I'lili ....
bvlfeR. olod< ...1 "",,1"11 ""itclteo """ D/ A/D
c;o<l ~ $3.25

Hen

UL TRASONIC TRA NSC EIVER . LMI812 i, 0 .".clol I.C.
c;o<l.alnlng 0 I2W ull ..........o ."'......1 I.eti ....e.i....
""I.. '.i-""" ci."";try. di",...,. drl .".,; k..,ed "'<><I..lator.
OM I.. _, bu'lll ... ot-. ,,,,... <1 1 1~. diree.'''''
cont>al far _.1 ..-..."..1_. "'c.
lM!812• . . . • • . • . • . •... •59 . 15. $pee.~.... aooo•.•. 60(:LMJI1 Val'ago ~ul"'ar. 1.5,0". 3 . . ....1....,1 odi .....~I.

,egulo'ar jn TO-3 -.. Ad!""" I' am ,,1. 2V 'a +31V.
Campi... ......-Ioo<! p'oI.etl"". .1 '11. loo<! ....1011"".
. Ol ...,-v Ii _'otl No od ta ..ad ClO' , reg_
..Iat"" _ j ad 1.."" 14.99

Spot", for the above...... . .10

78"'05 Val'GII. ' 01Iula'''''. f<>1'C~lId 5V. SA, T0-3 reg _
"10'0<. Tok. cor. gf thoo. h"". y c......nt .~ulrm.m" with_
ou! ..par_ regulol"'/poa " .....i••ar c""""'inot....... OM I.
with .... __ 01 I""alol l"" ClO J09Kf_ pi..
.. . .. ..,__ . )• • • • • • •• • •wlth ....,. SII.25

~AT"" lOOKS IY N...TION"'L SEMICONDUCTOR
'GI T"'L . eo.... TTL . on. Tri_S........c $3.9S

LfNE.t.., eo..... _ 111i.... P'_, up , •• liJ.95
LfNEolI ...ITLlQTlQNS, Do 01 _II_I"" _ .. o<d
, 000"" lcol b,I." ca..ring af _PI. ,eg.. I"'''''.
pho,. I"" kood f...,.,. end gudlo ampo , " . $3. 25
~ Ga'''. All' Fl_. "'gl,I , functional bl""k. $3
VQLT ....GE ~E9U\.ATQRS, , I", ""'- """'l"'ll 0
pow_ 1UI'I>l,. """""••• "'-y Including ........1-..
lilt.... . h_ . ink>. _ Ia''''' • • •c • . • ....•• ••.••.• • SJ.OO
MEMQRY. Inl",malion "" MaS .".,; IIPOlo, m_i..,
RAMS. ~OMS, pl!OMS ond d.cod<o ••J. ""od." .. . . . $3.95
INTfRf"'CE. Ca••" perip"",al d,I ...... lev.1 lron. lo' '''' ,
Ii .... d, ; .... (,o,<.I...... m-,- .".,; ol""k d, lv __
dill'''''' 6o-i corod apto-=upl liJ.95

fQvt>id. U.S .. odd POO'''Il. f".. I.Slbll

DATA 800K5 fROM FAfRCHllD.
"1< l l.....,. n 6 pay.. 01 <10<0 0 applleo.l lar fal,_
doild 1;_ 10.. G._ ' 1 Sol . 25
OOV CMOS.'nMQVpMOVCCD. Do'a ""'; ~Ico<'''''' Of'

MOS on:! o:ho<g. couplood de . le.. Inch>ding "",,11..1'*1' '-"'0
on ...." a.... lu'u•• off... ing•. Wan"a k""", abau' 16 1(
oho,S. ca"!'lood Ii.... add,...abl. m.m"'I..? .. . .. . • . $3. 95

FL . uffl.
vt . u lf;.

" _.

. Si"\ll . "'pply
VD~.75 .~ ISVDC
VOD--..oI . 1S ,g6 VDC

TY PICAL APPl ICATION S,
..$tcorod ~l...... _ 1__ood -..

.8uil' - in 1_ 'P*ood m<>Mm.

. R• ..,..,• •0,ml""I., Oce.,.",I'C co"!'I ."
MCI4412Fl •••••• •.••••••. ..•••• ....• .. . .... 528.99
MCI4412VL...••••...• ••••••• •••••••••• ••• • • 52 1. 1~

6 __ 01 cIat~ . . •• •.•..• ••............ .60

Uyo'al for th Sol.~

60HZ TIME I"'SE CHIP. """'5369'" '-It_i.. _.11..."..
ond c'""", d"",n for _ wl.h .ton6o:rd 001"" burl i .,..,..,.al
(3 . s.B MHzl to p",.ld. 60Hz . u.. with portabl. dock.,
"""'....... . 'c. ear..... In S pin DIP. With _"'.
""".5369. . • •.. . . • . .. . •. $3.95
Cry'ltoI13 . 51'15olS MH. ' , ....•.. , SI .15

TElETYPE COD f CO NVERSIO N CH'P
MM51201 l c"". .... 5 1...1 lloudo! ' n.o S 1 1 "'SCll. u..
, n;. chip '0 mak. ,au, old ny tolk 'a y"'" w co",pu,.,..
MM522OBl. . . . • . . . • • • • . . . • . • • . . . • • • . • . • . • • • . •. 518.00

;",..c. I", .he omo....... .30

UNIVERS...l AClIVE f iLlER I.C. AF1ClO-I CJ I. pockag. 01
3 '*f'O'GI. 00" " fl It... "..,,; "" """""",,llood ..-1"\1 amp.
Mook. ~__• high__• balod ~ _. _d>.....hilJl-
<><den. by """"",,1"\1. I "..,.,. I.-I. ea.-. ond Chooby.
ch40v c"" be f".......j F100-ICJ by N<o••onal •••••. . $1.95
20 pog" 01 ",*0' on thl. par' a,. in the b,and ....w SPECI"'l
FUNCT IONS data book b~ Na'ional . • • • • • •• • • • • • •$3.25

MCt44 12 UNIV E ~V.l MODEM CHIP
MCI4412 c;o<l,~i", ~ compl.,. f SK modul~,QI' """ dtt_....._

ulg'"" c_,ibl. wHh 1",.lgn gnd USA oommu"lc~ti~",.

(1)..600 IPS)
f EA TURE S,

.0.. cIolp uyst~ 1 _111.,0",

.Echo •__ di l . ''''''' g_""''''

. Orlgi""l. and ~",w """'-•

. Slm!'I . " , ho lf_d"pl ~nd lul l dupl.. _""I""

.0.. doll' .1 w~••
•Mod- ..If ' ..,...
. S.IKf~I• .-...~ _ . 0-200

o.sce0_""

MOS I,ME 6"'SE KIT.
0..1 , '" X 1.5'. 1""", 5 ' a 15 YOC. ""'poll i. 60HZ
"lua,. wgve I.". p""obl. "" mobil. clod•. PC baa,d i,
drilled I MTB K_60HZ , •••..••• 55.88

• DIGIT COUNffR. """'7.C926I. o. digl. caunt., wi,h
7 ,egm.'" autpu'. Carry O"tpu' lar eaooodl"ll and Int...mal
di",lo, ..I.et 011...... outpolltlng gf """"'" '" ... 01
;..._ 1 lotd-. 3'0 6V~;"" . G<_ for d""h....... .".,; 1._, coun.....
MM74C9U . wi.hOP*C"'-t 512.OJ

MCI 44l1 III 'tATE GENER.A.TOR.
SI"\I I. chip I", g. ....,,"i"\l ••I. clable f.-quMci.. f", ~"Ip-

..... In ~ can>"I""lco.l""", ouch 01 TT Y. ptin'.", CRT.
".. bet • Goo__ 1. dill . ,_ ,'an60::0-d bl .
, Id> _ _ 1.1j>llood _ . ............ 0_01 '0 IX.
8X, 16X ". 60IX I,,;HoI 1 OF-_ 1._ 01"\11• •5
.alt '''!'Ply. MCI44l1 511.98
• poge, at da 'a 010
Cry,la l I".. ,"" abo ~.95

FLUID lEVR DfTECTO lt. LM I8JO I• ......, to = _ •••_­
""I pr""" to p'aI>e ,eol<!"....,. with a r.r-o. ,..I,'ar. u..
'" w"'.' 1••• 1 d40'0'<'''' ar wi*, any polar fluid . Smc>l<.
1•••1 d.'.o'"" 0"" I>. mod. by .......li lu. i"\l a phato c.1I
for the fl",d p<ab......to. lM I8JO. • . 52.99. $pea .60

t:RJ - t ek. inc.
M22 noarn 43 QO avenue .
orencae. .\QIZOn,l, 8~301

p nort€ to<."J - <>31 eo+<>

w. pay shippi"ll "" 011 <>I"der'o 0.- SIO US. 515 f_ign in US fundi. Onl...
...- SIO. pl_ odd Sl hondli"\l. PI.... add I......"""•• Mas'",~
and lanl< ......... ica card. w.lcQI'N. (520 mIni"""", T.lephone ord... ""'y be
placood I I"' M.o 5PM del Iy. Men thru Fri . Coil 602.931 "528 . a..ek ,.od<o,
_.Ie. card '" send "amp far "'" I...... fly... poc kood with ""w 0........--pl ....
. l.e"""' c "-.,8••
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C&S MARKETING ASSOCIATES

If you are PLANNING TO PURCHASE A NEW TRANSCE IVER. why not GET THE BEST? You should give
serio us co ns ideration to the new Hy-Gain 3750 Transceiver. With it you can expect superior perfor mance that will surpass
t he demands of even the most experienced amateur.

The advantages of the new 3750 are many . For sta rters, more operating frequencies to choose from mea ns more
operating fun for the serious radio amateur. With 160 meters fast becoming the favorite of more opera tors each day. the
addition of this band to your shack can only add to your enjoyment of your favorite hobby. Not only more frequencies.
but also the greater accuracy of the digital readout make operating the 3750 a real pleasure. With readout to 100 Hz and
WWV receive for calibration, you etwevs know exact ly where you are. As an added bo nus, there is a lso a memory circuit
which will allow you to return to an interesting spot on the band without writing dow n the freque ncy. Wi th the optional
3855 VFO you can split T X/ RX freque ncies fo r operating OX. The 3855 also has provision for addi ng up to seve n crystal
controlled channels.

The 3750 is a pleasure to operate, but it is a dream to listen to. You will never again be annoyed by the roar of a
cooling fan. The three tubes are cooled by a fan that is not only whisper quiet, but is also standard equipment. And, you
can forget about image and spurious response problems thanks to the narrow band SSB crystal filter in the first i-f.
lntermodutation and cross modulation performance are enhanced through the use of dual-gate MaS FETs at all critical rt
amplifier and mixer stages. To help cut down the strength of the OM using the California kW, a handy rf attenuatcr is
inc luded. Fo r CW operators, the selectivity is·6 dB@400 Hz and -66 dB @ 1.8 kHz.

The same high sta ndard of performance is found in the Transmitter sect ion! Average power output is kept at a high
level through the use of an audio compression circuit and automatic level control. The microphone compressio n circuit
gives 20 dB of audio compression and the ALC provides an additional 20 dB to prevent "flat topping" and transmitted
adjacent channel splatter . To help reduce the QRN from the neighbors over the subject of TVI, a low pass filter is included
in the output state. Speaking of the output stage, it uses two spec ially developed 5-2002 tubes for high peak power output
with maximum plate dissipation characteristics. The VFO section of the 3750 delivers an exceptionally stable signal. Drift
is less than 500 Hz from turn-on to 10 minutes and less than 100 Hz after a 30 minute warm-up.

Other featu res inc lude a noise blanker, VOX, and side-tone circuits. All stages have bee n by-passed and t ight ly sealed
to improve performance and reduce interna lly generated "birdies" to the mi nimum possible.

The advanced features of the HY-GAIN 3750 make it quiet a bargain at only $1895.00 . For more info rmat ion, or to
place an order, call TOLL FREE 800--251·6771. In Tennessee, call 800·262-6706. Master Charge and BankAmericard are
welcome.

C&'S MARKETING ASSOCIATES
P.O. Box 165
Algood TN 38501
Call Toll Free 800-251-6771
In Tennessee call 800-262-6706



6Digit LED Clock Kit· 12/24 hr.

1.25
so
eo
se

1.35
2.95

as
2.95
2,95
2.95

$\.25 ea.

"1.3S
ass
2.75

, .,.
S '
.8"
.6"

.3"

. 25""'.., .

.s-'

.8"
3,.. '"
.6"
6"

.6"

RED
RED

"REO
RED
R EO
RED
REO
GR EEN
"'0

COMMON ANODE
MAN-64 RED
MAN-a YE L LOW
FND·51O RED
F NO-al0 REO
DL·7 47 RE D
COMMON CA THODE
HP5082·

7702
F ND-70
FtllD·71
FND·359
FNO-50J
FND-803
D L·JJMMB
DL·7 50
XAN-654
X AN ·664

IiJ 7-SEG LED

ORDER KIT ~50
AN INCREDIBLE VALUE!

$850 IN QUANTITIES
QF 6 QR MQRE

ea.$950 IN QUANTITIES
QF 1 TQ 5

ee.

6 - LED Readouts (FND-70 . 2 5 in. Red. com. clli h o d o)
1 _ MM5314 C l ock Chip (2 4 pin )

13 - T ra nsi sto rs
3 - SW;ICIlft
6 - Capacitors
5 _ Diode.
9 - Res istor s

24 - Mol".. pins for Ie sock e t
" Ki t #850 will furn ish a complere ret of clock components as tinea. The only additional
items required <Ire <I 7-1 1 VAC transformer, <I circuit boerd snd <I cabinet, if desired."

KI T I NC LUDES
_I NST R UCT IONS
• QUALITY COMPONENT S
- MO N EY BACK GUARANTEE
• SO or 60 Hz OPERATION
. 12 or 24 HR OPERATION

25 /$1 ,00
25 /51.00
12/51 .00

1 N4 148
1 N9 14
1 N400S

MOLE X
PINS

Fairchild Super Digit
FNo·359

.4" ClIiII'. Ht.
7 l"9fI'P'Il LED
RED Com. blJl.

Dired pia
~lacl"'llIt for

papular FNll·7D.

95; ea, 101$8.50
100/$79.00

Form Inexpensive
Sockets

25 AMP FULL WAVE BRIDGE 100 PIV
51.95 ea.
3/S5.00

~EXIG LAS for
Digital Bezels
gray or red filter
3"x 6" x l /S"
S .95 ea.

4/$3.00

_~ JUMBO REO LEO',
-?3" 12/$1.00 100 for $7.50

C LOCK ICs

CT· 700 1 clock-cal-elm , , $7 .95
MM531 4 clock $3.95
MM5316 a lar m clock .. , $4 .95
MM5369 xtal T B IC . , , 5 2.95
MM5375AB 6 di gi t al m clock $3.75

100 for Sl .25
Reel of 1000· $S.5O

IC SOCKETS SO L DER TAl L LP

14 p in - 9 /52 50/$9,95
16 p in - 4 /$1 50/5 11.50
18 pin - 31$1 50/$ 14. 50
40 p in - S.9 5 ... 4 /53.00

Bi-Polar LED' s Lights Red One Po la rity Green
Rev. $ 1.25

CMOS MiCl"o power PLL
R CA C 0 4 0 46 AE _. , . $ 1 .50 5/$5 .

Mini Slide Switch SPOT . , ... ,.",. 6 /$1 .00
Reg Slide Switch DPDT ., .. "" 8 /$1 .00
PUSh-button Switch N.D ", 7/$2 .00
Rocke r Switch S POT , 8 /$1.00

Spectro l 1 0K Pot - 10 Turn
3 /8"x3 /S"x l(4" h igh . . . . , . , .. . . 2 for $1 .00

NY LON WI RE TI ES
8" fo r .... i. e bundle dia_1/4" -1-3/4" - 100/ $1 .95
4" fa. w ire bundle dia . 1 /16" 3 /4" _ 100/$1 .75

542.95

55.95 ea,

GREAT FOR
SMALLER
C LOC K KITS

NEW !

BankA me. iCllrd. Mast,-charge o r C.O.D. o.da. ac:ceptlld by pho ne dlIy o ' ....n ing.
We Pay All Shipp,ng in Cont_ntal U.S.A. Orders und" $ 15 add $1 handling. Fla . ' es . add 4" .

PRINTED C IR CU IT 80ARDS fo r c lo ck­
calendar-alarm k it (CT-70Q1 ICI, sold
separa t e ly w it h inst ruc t io ns and pans
list.
Set o f 2 - 57.95 spec ify .::'700 18 or
=7oo1C.
PC boards are drilled, etched , fibefglass
with solder plating and screened com ­
ponent layout.

CABINET II
2%" HI GH
4 %" WIDE
5 %" DEEP
lldea l lo r KII ::::gSO above.]
All PleXIglas Red Chassis, WhIte Case.
R&d ChaSSIS Se.v," As e.zel To Inc.ease
Con lrast of L EO Oisplavs_

,
• •
~3~~ ~a l l

c .. .. . . , .• i,r-1 >]'
" , ... . .. I.. ,
~- -'8Pre-cut & d.illed

Size: 6"H, 4~"W. 3" 0

A SU PE R lOOKING CLOCK!

S EE THE WORKS Clock Kit
Clear Plexiglas Stand

. 6 Jumbo .4" digll s

.1 2 0 r 24 hr. time

. 3 se t swilches (back)
• P lug transformer

& a ll parts incl.

Kit #85Q.4CP $23 .50

Kit #7oo1 .C same .. #7001 -8 but hes diffe.ent LEln.
U~ four _63" Oigits 8. t wo .3" dig iTS fo r seconds. Complete k it. less caw.

CABINET 1 / . G REAT FO R Cl OC K&
3 " H IG H / j C lOC K CALENDAR KITS

QI;J. 'Nh,te Ple. i«las Case
6 '!." WIDE Ul'l' S~lfy RED o. CRAY
5%" DEEP P lf"9 IAI CIlA II ' 1

Chassis Se.~ As Sezel To IncreMe Contr ast
of Digi tal Displays, Use G<ay W,lh Any
Colo. - Red W,t h Red Displays Only IRed
LE O' s ..",h Red ChaSSIS S"ghtest) $6.95 ea.

Will free IC digital c loc k f ro m ec timllbUlI and
allow 1 2 VDC operation . Use in car . van . boa t.
eamp"', lItc. 6 /28.95. 5 .9 5 each .

1$4.95 ....hen purchased ....ith any clOCK kit)
Accuracy : ±2 ppm ladjustablel 1$9.9 5 - auem bled, tested. calilx-a tedJ
This is a comple t e - s ing le Ie k it w ith info f a. easy ho ok up t o m ost lC clocks.

60 Hz Xta l Timebase Kit # T B·1
Power : 5 -16 VOC/2.5 mA @ 12 voc
Size: PC board appro" 1 " ,,2"

Jumbo Digit Conversion Kit for LED clocks. Kit provides a multiple>< d isplay board and
s ix .5" LED digits (F No-503 o r FNO ·510). LEOs requ ire only 5 mA/seg a nd can be driven
by most any LED clock circuit. Da ta for displays a nd hoo kup included. (Connections
from this boa rd will line up point to point with k it # 8 50 PC board}. Spec ify com mo n
anooe or cathode d isplays , , , , $ 9 .9 5

6 Digit LED Clock-Calendar-Alarm Kit
. ' 2 /24 HR TIME 8 JUMBO DIGITS (MAN·64) 8 28-30-31 DAY
CALENDAR 8 AC FAILURE/BATTERY BACK-UP . 24 HR ALARM ­
10 MIN. SNOOZE . ALTERNATES TIME (8 SEC) AND DATE (2 SEC}
OR DISPLAYS TIME ONL Y AND DATE ON DEMAND . THIS KIT
USES THE FANTASTIC CT·1OO1 CHIP. FOR THE PERSON THA T
WANTS A SUPER CLOCK KIT (TOO MANY FEATURES TO USTJ!

COMPLETE KIT: including 39 -5 ORDER KIT
SO~ HI OP Power Supply. Llne Cord. ..... # 70018

O..lIeod PC Boards, etc. leASE NOT INCLUD EDI

KIT ~50-4 same as .:':850 eltcept larger .4" LEOs ... . . .. •. . . .. ... . . . . ... . . . $ 11 .95

Pr inted Circui t 80.-d for kit AlSO o r :;:aS04 (e tched 80 d rilled f ibe.glass ) $2.9 5
Mini ·Brite Red LEO's (fo r co lo n in cloc k display) pkg. of 5 1 .00
Mo lded Plug T.ansformer 115 VAC/10 V AC ( it h co rd) 2.5 0
PI."i las Ca binet II r.d chassis, h it. elISe (se. b.lo ) 5.95

J umbo Dig it C lock Kit Comp lete - Kit featu res six .5" red digI ts . All com ponen ts, PC
boards, plug transformer , line cord, etc . Uses mm5314 IC, 50/60 Hz ce.. 12 o r 24 hr. (wi ll
fit cab. II Kil ?5314·5 complete less case • .•.• . .•......• .•..•.. ...••...•. $ 19.95
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It took TEXAS INSTRUMENTS to invent the S R· 52 calculator. It took C & S MARKETING ASSOCIATES to offer it at

a pr ice you can afford . now only $249.95_ With such versatility and such an affordable price. you can not afford to be

without the problem solving power o f card programability. Now solve pro blems in seconds that would take hours with any

ordinary calcu lator or slideru ler if they cou ld be done at all.

PRI CE 249 .95 ea_ 1

o M.O. 0 C.O.D. I

C & S MARKETING ASSOC.
P.O. BOX 165 ALGOOD, TENN. 38501

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

I OTY.

10 CHECK

10 LI TE RATU RE D IN FORM AT ION I

I DIAL (800-25 1-677 11 IN TEN N. DI A L!

I 800-267-6706 I

Each TEXAS INST RUMENT ca lculator comes with a 1 - yea r

warranty . Should your unit prove defective within 60 days, just

return it fo r a new un it ! Finally should you be d issatisfied with

your calcu lator ret urn it within 15 days for a prompt refund .

For more information or the answer to any question you may

have abo ut t he SR - 52 calculator, ca ll to ll free (800 · 25 1 - 677 11 ".

Tenn . residents call (800·252 ·6706). Other TEXAS INSTRUME NT

models available from $49.95.
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BOSTON MA
SE PT l D-12

This year's big New England ARRl
Convention has moved bock to Boston
and will be held September 10 . 11 and
12 at the Statler Hilton Ho te l. Featur­
ing a bicentennial theme, the co nven ­
tion will cater to the whole ham
famil y. wi th many committee wives in
authentic period costumes helping
direct the dozens of special bicen­
tennial eeents leat ured in Boston for
19 76. The city is el<tend,ng the wel­
come mat with specia l feat ures and
exh ibits that can on ly be seen d ur ing
19 76 .

DANVIL LE n,
SEPT 5

The Danville Hamfest will be t.eld
at Douglas Park, Danville, Illinois
September 5. Downsta te Ill ino is'
largest. Great prizes. Advance tickets
$ 1.75 ea., 3/55 with an SASE to Jim
Wilson. 308 First , Ridgefarm II
61870. Talk-in 22/82 and 3910.

The New Englllnd convention t hIS
year will have an emphasis on com­
puter technology an d ho w It affects
ham rad io . There will be a for mal
computer seminar on Fr iday and
Saturday. a running computer display
by DEC , and forums on computer
technology. The FCC will have II

booth at the show, alo ng WIt h leading
man ufacture rs and dist ributors o f ham
gear . A benouet, show and dinner
dance will feature the presentation of
the Ham o! the Vear awa rd on Satut­
day ni<1't.

Special v t, activities rrcrooe II

b icenten nial fashion show fea turing
per iod costumes, a hospitail ly sui te,

Fr ida y's activities are informal and
will enable the ham 10 rela l< and "do
h is o r her own th ing." The y inc lude
an FM hospitality sui te and a square
dance. Sa turda y and Su nda y are
crammed with act ivities from dawn to
d u s k . FCC e ><ams fo' General,
Advanced and Extra will be gM!fl
Saturday - by appointment only .
Applica tion mus t be made three
weeks," advance o n FCC form 610
Ievaitable from the Bosto n o ffice of
the FCCI, accompanied by a check
made payable to the FCC for $4. Bolh
ched< and form 6 10 must then be sent
to Exam Chairman Mich&el Goldberg
K1 U N. 40 Isabe ll a St. , Melrose MA
02176 - not to the FCC, App licants
will be notified by mail of thei r exam
ume.

market tables are available inside by
adv ance reserv anons only , Contact
bamfest comminee. There will be a
55.00 charge for using electric power.
Talk-in 146.04-64, 2&88. 5252. For
more in lor mat iort write or phone
Leroy Frey KJ PO R. 170 S. Albemar le
St., vcrk PA 17402. phone 8541203,

•

95

YORK PA
SEPT 5

The 21st Annual York Countv
Ham /est will be held September 5th,
rain or sh ine. 10 mi les west o f York
PA ; 'h mile west o f York Airport. turn
south off RI 30 to Elickers Grove.
Registrat io n eeeos at 9 <1m - fee
83.00. All adults and amateurs are
expected 10 register, XYl s and
children tree. A l.mlted number 01 flea

Social Events
EL PASO TX

SEPT 4·5
The ARR L Ham/est will be held

September 4-5 et the elegan t Vis ta
Molor 1m. ~miOilr5. solar power,
exone modes. OSCAR and flea­
market . Write PO Ball 24050, EI Paso
TX 799 14. Visit us on l abor Dav
weekend !

Full y Guaran teed

$

P.O. 6 0l< 221 4, Salem, Oregon 97308 (5 0 3) 399 -1370

H '
Write or call today'
P.O, Bo. 357, Dept.55.U CO Provo, UT 84601 (801) 37~8566

...
~.

Keyer Module
$40

FEATURING --- - ,

I Hl to ov... 300 MHl • Co m..-c..1 Acc..a ­
cy J.10~ . Compl@1ely Por table _ h as Nlald
bdn er ",s . s"""n _ 2" .4" .6" • Rflchar " . /
operat es fro m ut , 12 V Or 110V a c · lnter..... 1

cha rge--l ,m lh ng CirC UI t ry . Less than SOmV
sens ltiv 'ty . Hi-accuracy Int"r""tio""l l0 MH l
crvs.ta l . Easy to eh"<:k ClI ht.at ion . CounlS
down to 1/10 Hl

digi • te"Ch

Portable • Commercial Standard
FREQUENCY

COUNTER

Ths _ ,bw-GOSl!\lllO-().llOt

keyer ITOlXUe hils U Q.-eze or I10lITIIII aptot'"()EI
(Qws len....crema. .key dlMnl AtlaCha go"Ira •
baIIliIfY and lcI'gel'! ..... dol. da:;tl and spaoIllTllll 'lOi_
U-~ any "SlY le\e a"Id 4 b 15Ydc 1lOIJfCe. Wflle or
callfor broch.nl, (~)794---7234_ Deela<~nell inYiIed

ICBYTROl SIGNAL co=~=

Sensai:jonal prjcet
Superbqualji:yt

.09 5 ••095 A counter-offer you can't refuse! It's rOCk-bottom
price and sky-high quality make it your best buy!

(JOmH.! 1< '11 1250mH,z I< d) We've proved it to thousands, let us prove it toyou!
6-OIGIT FREQUENCY · l 00mHz geaooct • Ham, CB, & CommefCIal Bands
COU · l Hz Opbooal • MastefChg .tB_AmericardOK

• Crystal rene-sese • Add $2 Shipping

All counte rs can be factory wired and tested.
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nd a bus taur 01 hIstoric Boston
(OMs welcome too I) . A duplicate
bridge to urna ment will also be a new
feature th IS year.

The extensive speakers' p rogram
will lea lure top personali ties. ant enna
experts such as Walter Maxwell W2DU
of RCA. Jerry ~ick W2FMI of Bell
Labs, onventor o f the strobe light .
Harold Ed~rton of MIT w ith Loch
Ness monster!! ) '"ms. SSTV and com­
puter designer Robert Suding
W0LMD. plus special guest spe akers
on 2 meter FM, DX, SSTV, MA RS. an
FCC forum. and of course the ARR l
forum . There will be talks o n solid
state, a special program by Fr . Dan iel
l inehan WIHWK director of the
Wmon Observatory, net meet ings.
etc.

One of the most popular events is
the flea market - th is year it will be
indoors. so weather will no t dampen
the spirits or the equipment!

Ellrly birdS can register for $3
(required of 1111 OMs 12 lind over); lit
the door it 's $4. Banquet tickel$
including show and dancing are $1 2.
Se nd check made payable to
F.E.M.A.R A and SASE to ti cket
chairman George Stewart W1 ZQa. 17
Barnes Avenue, East Boston MA
02128. before September lst .

from 9 am to 5 pm each day in the
a ir co n d i tio ned Melbourne Civic
Auditor ium located On HIbiscus
Boulevard. Donation is 52.50 per
adu lt. Full progra m Includes forums,
meetings, auctio n, swap tab les, com­
mercial exhibits, aw ards, pri les. etc.
Talk- in on 25/85 and 52/5 2. Spon­
sored by Plat inu m Coast Amat eur
Radio Societ y. For more info wri te
PO 80x 1004, Melbourne F L 3 290 1.

FCC exams In Ramada Inn Saturday
a t 8 am for General. Ad vanced, and
Ext ra. Fo rm 610 and 54 fee must be
filed wit h FCC, Room 919, 51 S.W.
First Avenue. Miam i. no late r than
August 3 1, 1976_

WICHITA KS
SEPT 12

The Wichita Amateur Radio Club
Ham lest will be held o n September

12. 19 76. RegistratIOn begins at 8am
at Edgemoore Park (9t h & Edge­
moore l, Wichita KS. Flea market.
door priles, food and bevereees On
site. Spea ker f rom ARRL Board 01
Dtrector s. Practice hamfes t on evening
o f Sept 11 at Heritage HouSl! in
Wich ita. Tillk-in o n 34/94 and 3920
MHl .

Con tact KOCFM for further mfor­
ma tion.

tDHlPH1I1
01843 61].688 0751MA360 Merrimack Street, l awrence

Hours. 8:00 am to 5:00 prn

BUJfr;lDJ]J~{o

We still nave a good selection of video display termInal subassemblies ilnd graph its drivers o n
hand. We are, however, running a tittle $hort o n keyboards. The re fo re , we I'lavedecided to
offer the basic set of scnessemenes. withoul keyboard, for the reduced p rice of $ 1 34.95
FOB. We st ilt have a few keyboards and w ill con t inue to offer t he complete package of
subassem b lies W ITH the ke yboard for $ 1 75.00 F OB fo r aslonq as th e su pp ly tests. G raph ics
Driver s are in stock and si nce we are m anu facturing these it em s, t hey w ill continue to be
availa b le indef in il e ly , at $1 19.95 assembled, $99.95 in kit form a nd the PC Ca rd at $19.95 .
We pay postage o n these item s . See the a r t icle in Septem ber issue of 73 Magazine for d etail s
On lhe Graph ics Driver.
Ternu : full prin> pi ... , h ip p inc cod mud accomPOn y order. No COD,_ All prin>. ,ubject to
chan~ wilhour nolin'. Price include, data POC#race 01 . c hem a lics o f applicable ,ubaaem·
bli..,. Pn>violU purchaaen OOn obtain thi, data PGck0r.e Irer of charee b)' sendinll L A R GE
manitiJ envelope f9 x 12) pi... 50~ in .tomp5 or coin a 0111[ with a copy of origil1ill invoice tu
proof of purchtuc.

A fully AUTOMA TIC ELECTRONIC KEYER, adjustable to your
individual operating style. This fine instrument FEA TURES:
- All solid sta te construction _ Te n-Tee KR20A Pad dles & En closure
- Reliable Reed Relay Swi t chi ng _ Front Panel L ED In dicato r
- Complete - Keyer and Key Paddles _ Front and rea r panel jacks for side tone o utput
- Built -in Sidetone Generator - Weighted to stay pu t
• Self-oompleting DOTS & DASHES _ No expensive pow er sup ply ~ takes small
- Precise ooT·DASI! space timing pow er from IX (+5Vd c (4 150 rnA)
• DOT Memory • G lass epoxy PC Board
• Silkscree ned fronl and rear pa nel • Quality co mpo nent s used throug hout
- Spee d adjustable from front panel

AND, A WARRANTY THAT WO N'T QUIT - EVER!! We uncond it ional ly
GUARANTEE thi s keyer to opera te properly, no t jus t for 90 days, no t just fo r 1
yea r, but FO R A LI F ETIM E!! ! (Yours or ours.I In the unlikely event anyt hing
ever goes wrong with your kever during the rest of your lifetime (no restrictio ns
- even if you drop it on t he floor, or the XY L t hrows it at you a nd misses] we
will e it her repa ir or replace it free of charge. You pay only fo r t he shippi ng
invo lved. No gi mm icks, no hidden handling, no min imum labor cha rge, just pla in
free.

This Electron ic Kever is ava ilable fo r immed iate de livery at t he unbeatable pr ice of

just $39 .95 plus $2,00 for shipping.

MENA AR
SEPT 11-12

The Queen Wilhelmina Harnfest
1976 is Saturday and Sunday,
September 11 and 12. at Queen Wil·
helm,"a State Park, Rich Mountain.
Mena, Arkansas . Excellen t accommo­
dations and food at the newly re­
stored historic Queen Wilhe lmina
Castle. Door prlzes hourly, grand
pr ile. new equipment displays, flea
market. camping area with utilit ies
and rest rooms. amuseme nts lor har­
monics. Ta lk-in 146.52. For more
informa tion wr ite WB5CXX, P.O. Box
519 1. Texarkana TX or phone l214)
8380625.

BEREA QH
SEPT 11

The ' 76 Cleveland Hamfest
presented by lhe Cleveland Hamfest
Association will be held Saturday.
September 11 at 8 am to 6 pm at the
Cuyahoga County Fa irgrounds, Berea,
Ohio. Eastland Road entrance only to
County Fa irgtounds with easy access
from Hopkins Airport, Interstate 1·71 .
1-90 or Ohio Turnpike . Tiekets S1.5O
before August 3 1; $ 2.00 at 0800 for
all 12 or over when gates open.
Asphalt quad f lea mark et park ing S I
addit ional per space at 0700. Bring
your own tables and shade. Registra·
tion: S1.50 tickets by mail be fore
August 31 with check or money order
to: Cleveland Hamfest Assoc iation,
P.O. Box 434 13, Cleveland, Ohio
44143.

MelBOURNE Fl
SEPT 11·1 2

The 11th a nnua l Melbourne,
Flor ida hamfest will be held Saturday
and Sunday. September 1112, 1976,
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TRANSMITTING VARIABLES

17 Newbury Drive, Amherst, N.H. 03031
HITEHOUSE & CO.

tio....1 vehicles will turn riltlt on M,le
Strip Road and turn left on Route 62
South (first maio' intersection).
Fo llow th e signs to th e Erie County
Fa irgrounds entrance. Al l other
vemcles tu rn left on MIle Strip Road
and t um right on McKinley Parkway
(first major intersection). Hamfest will
include g;anl flea market, technIcal
lorums. picnic facihliei. excellent pro
gra ms, non-amateYr disp lays, code
co nt est . women's programs, organlza
t ion meetings. equipment displ ays and
FM hospita lity room, and thou5ilnds
ot dollars in awards. Admission : S3 at
gate, $2_SO in advance. S I for Ilea
market parking. Children under 12
admi ned free. Ta lk-in stations will be
on the WR2ABU repeater (1 46.3 1 In.
146.91 con. 146.52 simplex, 7.255
~ ECARSI, and 3.925. For more infor­
mation contact Bert Jones W2CUU.
143 Orchard Drive. Kenmore NY
14223, tel. 716- 873-3984_

Please send SASE with request lor
lewer than 5 tic kets.

HAMBURG NY
SEPT 1B

The Hamburg Iet ernauc....1 Ham ­

lest will be held September lB. 1976
at the Erie County Fairgrounds in
Hamburg, New York. Direct ions:
Take the New York State Thruway to
tile Blasdell Exit (Exit 561. gee-ea.

FINDLAY OH
SEPT 12

The 34th Annual Findlay Hamlest
will be held on Sept. 12 at Riverside
Park. FIndlay. Ohio. Talk·in 146.52.
Fo r advanced tickets and/or inlo
write: Clark Foltz WBUN. 122 W.
Hobart SI.. Find lay. Oh io 45840.

103. Cherry Hili NJ 08002. Talk'In
146.52_

G.R.

MALAGA NJ
SEPT 12

The South Jersey Radio Assn. 28t h
Annual Ham test will be held Septem­
ber 12. 1976, 10 to 5 pm, at Ma lia
Farms, Malaga, New Jersey, Lake.
picnic grounds and lood available.
Ta ilgate sates. swap shop and door
prlces_ Fam ily t icl<elS: advance sales­
S2.50. gate 5illes - S3.SO. Advance
sales send SASE to Jacl< Koch, Box

We offe r the ident ical product as the ot her house at abou t ONE HALF T HE COST

CHICAGO IL
SEPT 18·19

Radio Expo ' 76 will be held Satur
day, Sept. 18 and Sund ay, Sept. 19th
at the Lake County, Il linois, Fa ir­
grou nds, Routes 45 and 120 north of
Chicago. Featured this year are an
exhibit hall with dOlens of displays by
amateYr ffiiilflufaeturers and distribu­
tors, forums with the FCC's John
Johnston. 73's Wayne Green. ARRL,
OSCA R and more. There's a giantflea
mar ket with both indoor and outdoor
space, plus plenty 01 room lor
campers and {railers on the grou nds.
No waiting ,n line _ ttw flea market
opeO$ Friday night lor set-up. No
extra charge, either. Talk-in on
WR9A BY. 146 . 16 /76. Chicago.
Accommodations reserved at the
Holiday Inn in Mundeline , III.. a few
minu tes south of the fairgrounds.
Men t ion Radio Expo. Advance
ticket$. 51.SO fro m Box 1014. Arling­
Ion Heighls. Ill. 60006.

Ferrite Shielding Beads
Size Price
FB-73·101 $1.00 D oz.
1"B-48- 1O1 1.00 D oz .
FB-73·801 1.50 Doz.
FB-43..g()1 LSD Doz.

Ferrite Toroidal Cores
Size Price
IT-50-61 .35
IT-82-61 .40

Millen 16250 dual 255pF 3kV •. . .. $43.25
Millen 16520A single 200p F 3<V . . . 24.75
Johnson 154·10 si ngle 347p F 3 k V .. 34.60

Iron Powder
Toroidal Cores
Size Price
T-200-2 SI.60
T-80-3 .40
T·80-2 .40
T-68-2 .35
T·68·6 .35
T-50·2 .30
T-50-o .30
T·37-2 .25
T-37·6 .25

COUNTER DIAL
Millen 10031 ,0-99 turns readout wit h
0 -100 ve r ni e r d ia l , id eal for
transrnatch. fits 'AUshaft $25.50

Add $2.00 to each order fo r shipp ing and handling. Prices subject to change.

BARKER & WILLIAMSON

T ransmitt ing Varia bles - Ro lle r Inductors _ Counter Dials
A ir Wou nd Coils - O:>upl ings - Knobs - R ece ivin g Variables

To roids - R.F . Chokes - Co il Fo rm s a nd more
F,=

Millen - E. F . J ohnson· Barker & Williamson _JW Miller - Hammarlund
Send F irst Class Stamp for F iver

MODE L 375 PROTAX™ Bvpcsttinn coaxial switch, rear contacts $18.50
MODEL 376 sa me as above, with side connectors 18.50
MODEL 4 25 TV I Filte r, lO00 W 32.50
MODEL 350/204 Aud io Phase Sh ift Network 15.00
MODEL CC50 Dipole Antenna center coaxia l co nnector 8.25

MADISON WI
SEPT 19

The 4t h Annual Madison SwapfeSl
sccosorec by Madison Area Repeat er
Association will be held 3t Dane Co.
Expo Center Youth Bu,ld ing. rain or
shine. Sunday. September 19. Doors
open at 8 am. AII·you·can·eat pancake
breakfast, free old- time IT'lOIIies all day
long, and lots of pnees. Adviilflce
tickets & tables Sl .SO - S2.oo at door
(XYLs and kids free l. Overnite trailer
and camper eccornmodaticns available
at sweotee site. Direct ions: next door
to Dane Co. Coliseum. Just follow
"Coliseum" Highway signs to Dane
Co. Expo Center. approximately 6
miles west of 1·90 and 12 and 18
inlerchange to "MC" exit. Then turn
right on "MC." Coliseum and Shera­
ton Inn clearly vis ible :t.. mi le nor th of
12 s 18 & " MC" exit. Talk-in on 94.
For advanced reservations: M.A. R_A..
80x 3403, Madison WI 53104_

HARRISBURG PA
SEPT 19

Hamlest sponsored by the Central

MI LLEN
92200 2kW Antenna Tuner $199
92201 3OfJ.N Antenna Tuner $138
90652 So lid State Gr id Dip Osc $1 38

NOW IN STOCK

ROTARY INDUCTOR
sty le 229-203, 28

S32.00
Joh nson
mH
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Pennsylvania Repeate r Association
will be held on Sunday, September
19, 1976 at the Park-N-Shop Parking
Garage, 200 Block Walnut Street.
Harrisburg PA. Gates will open at 9
am. Registration : $3 per ham , XY Ls
free - no charge for ta ilgating. Food
available. Note: no vehicle over 7 feet
high will fit into the garage. Tal k·in
146.1 6/.16 WR3ABV .94/ .94. For
more infor mat ion cont act W3ABF or
WA3AVX.

ma rk et. Talk -In o n 146.16-76.
Admission: $2.50 advance; $3.00 at
t he door; includes grand pr ize st ub.
Doors open at 8 am. For more infor ·
mation and advance tickets write:
Hamfest , 80x 4411 , Lexington KY
40504.

ERIE PA
OCT'

The Radio Association of Erie has

just approved t he date for its fa ll
Ham fest and Flea Market on Satur­
day, October 9. 1976. This year' s
event will be held at t he Kuhl Hose
Company Grounds on Pennsylvania
Route 8, 1V, miles south of 1-90.
Admission is free with a $1 .00 per car
cha rge for the flea mar ket. The time
will be from lO am to 4 pm wit h a
di nner to follow at 6 pm. For more
information contact RAE, Box 844,

Erie PA 16512.

SYRACUSE NY
OCT 9

The Radio Amateurs of Greater
Syracuse will hold the ir annual Ham­
fest on Saturday, October 9, 1976
from 9 am to 6 pm at t he Syracuse
Auto Auction buildi ng on Route 11, 4
miles south of Syracuse. Tickets are
$1.50 if purchased before October 1st

~-- -•- .-

uc 0", , ,

"" ' '" "_0
• • e

... '"'' ..., • ,
, ""~.,, •

FREE CA TA LOG
SP-8 NOW READY

01904
P.O. Box 62
E. Lynn, Massachusetts

Please add shipping cost on above.

DATA ENTRY AUDIO TERMINAL
Sends and receives hard copy or audio
of touch tone data sent & received.
Output 600 ohms for pho ne lines. ITT
touch phone pad with oscillators.
Hard copy by str ip pr inte r 5 char­
acters per inch, 35 di gits visually
displayed at once . Prints & receives
touch t one codes, digi ts only. Power
supply etc. a ll in the one case. With
two uni ts you can send and receive
wit h mon ito ring of visu al & audio
tone at both stat ions.
Origi nal cost $1065 Ship wt. 25 lbs.
$49.00 each

TELEPHONE TOUCH PADS
New, by Chromerics, standard te lepho ne format.
Measure 2% x 3 inches. Great fo r repeaters, phones,
computers, etc. $4 .50 each 6/$25 .00

LASER DISCHARGE CAP
Sangamo, new, 40 mfd 3,000 volts, 180 Joules. May
be used for filtering, linear s, etc., by derat ing to
2,000 volts. Sh ipp ing wgt. 10 Ibs. Measures 3% x 4 ;1,
x 9 Y:z inches. $25.00 each 5/$110 .00

UNIVERSAL POWER SUPPLY
A u ni que plug-in supp ly by Penesontc. Usefu l for
calculators, small rad ios, charging many & va rious
small NiCad batteries. Adju stment screw plug o n the
side changes output vo ltage to 4 Y:z, 6, 7%, or 9 vo lts
dc at 100 mAo Out put cord with plug, 6 ft. long.
#SP·143C $4.50 3/$12.

PARITY DETECTOR
New packaged, made for RCA, detects
even or odd parity, baud rat e 110,
150 or 134.46. Built-in logi c supp ly
for the ICs, operates from standard
115 Vac. Control panel allows manu al
or auto matic reset mod e of operat ion.
Aluminum enclosure (not show n)
covers the electron ics. TTY co m­
patibl e. Ship wt. 10 lbs. $16.50

McLEAN VA
SEPT 25-26

The Nat ional Capitol OX Associa·
tion (NCDXAJ and the Amateur
Radio Research and Development
Corporation (AMRAD) are t eaming
together to provide a DXci t ing week·
end _ DXPO 76. The 1976 ARRL OX
Technical Symposium will present a
co mp re hen siv e technical session
geared to the OXer. Contact Paul
Rinaldo K4YKB, 1524 Springvale
Avenue , McLean, Virginia 22101 for
details. It will be held at the newly
constructed Ramada Inn at Tysons
Corner near McLean, Virginia. Easy
access from Interstate 495 (Capitol
Bel tway l.

NEW BERLIN IL
S EPT 26

The Sangamon Va lley Radio Club
Hamfest w ill be held September 26 at
the Sangamon Cou nty Fairgrou nds.
New 6erl in. Illi nois, twelve miles west
of Springfie ld (Illinois stat e capital)
on Route 36. There will be food,
programs. covered pavilion, an d
nearby camping. See Lincoln shrines.
Ta lk· in 26/88 AF9 AFA. Tic kets
$1.01). Write . K9HOZ. 622 Magnolia.
Roc heste r, Winois.

NEW KENSINGTON PA
SEPT 19

The Skyview Radio Society's Swap
& Shop will be held on Sept. 19, 1976
at the Skyview Radio Club . New
Kensington PA. Registra t ion $ 1.
Talk·in 52-52 and 04·64.

MOUNT CLEMENS MI
SEPT 19

The Fourt h Annual L' Anse Creuse
ARC Swap & Shop will be held on
September 19, 1916 at t he L'Anse
Creuse High School in Mount
Clemens, Michigan. Doors will be
open from 0900 to 1500 EDST. First
erne $200 cash. Talk-in on 146.52
and 146.94. Admission $ 1.50 at door,
$1 in advance. For t icket s enclose $ 1
and SASE and send to Hobert Harder
WBBILI , 51769 Base, New Baltimore
M148041.

LEXINGTON KY
OCT 3

The Central Kentuck y Harntest wdl
be held on Octo ber 3. 1976 at the
Countrvwcr td Convention Center on
1·75 between lexington and neorqe
town. Kentucky. Prices wdl be given
away. including a special Novice grand
prize. There will also be an indoor flea
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BURROUGHS model D8565
computer display terminal

THE TERMINALS WE OFFER A RE NEW ANO UNUSEO, IN ORIGI NA L CARTONS.

This display terminal has an integral controller, B/W cathode ray tube and keyboard. The system has a serial
lIO interface for communica tion and an lIO interface for a printer. These units employ standard Motorola
RTL Technology.

"'\ """, \ \ " .... ........ '•• .:"_.~...:,..;"..:,".;.-.;:;;• t , \1• •

••

/

DISPLAY (P/N 4802· 1095-501) FEATURES:

• 17" 81W CRT
. 41 lines of data
. 52 characters per line
• Characters are generated by a d iode matr ix

"graphic" technique
. 21 special push- buttons wired for a progra m call up
• Br ightness Cont rol
• Self-contained power supply

KEYBOARD !PIN 4B02·1 11 5·501I FEATURES:
• Reed switch techno logy
. 54 data keys
. 28 special keys detachable wit h cable

~ LOGIC UNIT (PIN 4802·1157·5021 FEAT URES:
• 1024 by 6 bit co re memory
• Print er I/O interface
• Communication I/O interface

~ POWER : 11 5V, 50/60 Hz, 500 Watt'

WEIGHT : 210 lbs. (including logic unit,
keyboard, display and cables. )

SHIPPING WEIGHT : 238 lbs. F.O.B. our
warehouse.

SPECIAL PRICE:
OR IG INAL, UNOPENE D CAR­
TON S - NO CHECKOUT OR
WAR RAN TY (D UE TO
STORAGE, YOU MAY EN­
COUNTER LOO SE BOARDS,
LOOSE OR TARNISHED CON­
NECTORS, ETC. , WHICH MAY
REOUIRE ADJUSTMENTI

5495.00

COMPLETELY CHECKED AND
OPERATIONAL WITH 30 DAY
WARRANTY AND DOCUMEN.
TATION

5795.00

ASTjSERVO SYSTEMS , INC .
20 REPUBLIC ROAD, NORT H BIL LER ICA, MASS. 01862

617·667-854 1

~ 1 44



57. 7.87T
58.7.27R
59 . 7.90T
60. 7.30R
61. 7 .931
62.7.33R
63. 7.96T
64. 7.36R
65.7.99T
66.7 .39R

--

We are authorized
distributors for :
Icom and Standerd
Communications
Equipment. (2 meter!

Tempo FMH
Lafayette HA·146
Midland 13-505
Heathkit HW·2021

HIJACKED : Drake TR-n 2 meter FM
and locked bracket sIn 750228.
Stolen from car in Arvada. Colorado
on June 18. 1976_ Contact Ron
Bradley WB00ES, Arvada, Colorado,
3034 21·3549.

ROBBED : Regency HR2 sIn
04-04279. ssn 313-4Q.1690 on inside
frame. $50 reward Contact Bob
Walker W4LPU, 4713 N. W. 3rd c..
Plantation FL 33317. 305-7927015

11.
12.
13 .
14.

Get 8 crystals o f your choice fOf'
only $2.50 more w ith purchase

of IC·22A.

144.00 t o 148.00 MHz using 22
cnanoeu.

Transistors 23
F ET 3
IC . 3
Diode'S 16

Box 469
Dept. 976
Quincy, MA 02169
16 1714 7 1-6427

Store Hours :
Daily 9-9
Sat. 9-6

if your radio is not listed, give fundamental

6 . Regency HR·28

7. S.B.E.
8. Standard 146 /826
9 . Standard Horizon

10. Clegg HT-146

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

TAKEN: lcom IC22A sIn 3402547.
Contact Steve Bauer, PO 80x 162,
Goleta CA 9301 7.

$24995

(5152/52

22 channtlls for 144 MHz blind
Built·in crystal units for 5 channels.
Double Superheterodyne
tst intermediate: 10 .7 MHz
2nd intermediate: 455 kHz
a. Better tha n 0 .4 u v 20db QI.lieting

CRYSTALS FO R THE IC-230 SPLITS IN ST OC K: 13.85111 1 MHz ;
13.884444 MHz ; 13.917778 MHz; HEATH KIT HW2021 600 KHz.
OFFSET 11.3 MHz ; $6.50 ea .

SHIPPING

9.6.13T 17.6.19T 25.6.31T 33.6.46A 41 .7.63T 49.7.75T
10.6.73R 18.6.79R 26.6.91R 34.6.52T 42.7.03A 50.7.15R
11.6.1 45T 19.6.22T 27.6.34T 35.6.52R 43. 7 .66T 51. 7.78T
12.6.745R 20.6.82A 28.6.94A 36.6.55T 44 . 7.06R 52.7.18R
13. 6 .16 T 21 .6.25T 29.6.37T 37.6.55R 45 . 7 .6 9T 53.7.81T
14.6.76A 22.6.85R 30.6.97R 39.6.94T 46.7.09R 54.7.21A
15.6.175T 23.6.28T 31 .6.40T 39.7.60T 47.7:72T 55.7.84T
16.6.775R 24.6.88R 32.6.46T 40. 7.00R 48.7.12R 56.7.24R

Reception Frequenc ies

Reception System
Int erm ed iate Frequencies

READY TO GO ON :
11' 94194 (3 ) 22/82

12) 34/94 14) 28/88
VHF FM

Sensit ivity

1. Drake TR·22/Ken TR2200
2. Genave
3. IcomlVH F En9.
4 . Ken(Wilson
5. Regency HR-2A/HR2121

Heathkit HW·202
Note: If you do not know type of radio, or
frequency , formula and loadin9 capacitance.

IIEII511S
DIIMMUNIOnll.

1. 6.0n
2.6.61R
3.6.04T
4.6.64R
5.6.07T
6.6.67R
7.6.10T
8 . 6 .70 R

The first two numbers of the frequency are deleted for the sa ke o f being non-reoennve.
Examp le : 146.67 receive would be listed as - 6 .67R

We can ship C.O.D. fint class mai l. Orden can be paid by : check, money order, Master Ch arge ,
or 8ankAmericard. Orders prepaid are shipped postage paid. Phone orders accepted . Crystals
are QI.laranteed for life. Crystals ere all $5.00 each (Mass. re'S idents add 25d tax per cry stal!.
U.S. FUNDS O NLY

SPECIAL VALUE

Tracking
the Hamburglar

RUSTLED, TR22-C sin 120816. Con·
tact Glenn Packard K3Z0 T. B36
Mason Avenue, Drexel Hill PA 19026.

----RADIOS FOR WHICH WE STOCK TWO METER CRYSTALS

----------FREQUENCIES ------ - - - - --

.---2 METER CRYSTALS IN STOCK----.

The exposi tion will be almost en ­
tirely devoted to smell computers of
the type suitable for home use. There
will be displays of microcomputer
systems by variOlJS manu factu rers'
representa tives as well as tables for
used or surplus equipment, circui t
boards and parts. Peripheral devices
including video termir'lills. teletype­
writers and RTTY equipment wilt be
shown. Forums will run throughout
the day on sub jects of interest to the
serious hobbyist, students. and the
general public. There will also be an
opportunity to talk to representat ives
of various computer clubs and maga·
Zlnes.

VIENNA VA
OCT 24

The AMRAD CDMPUTERFEST
will be an exposition of eucrcccm­
pere-s for computer amateurs, radio
amateurs and the general public. It is
be ing sponsored by the Amateu r
Radio Research and Development
Corporation IAMRAD), a non-profit
scientific and educational organiZ<t­
tion.

The AMRAD COMPUTERFEST
will be held on October 24, 1976 at
the Vienna Community ceorer, 120
CherTy St., Vienr'lil, Virginia. near EXIt
11 S of the Washi ngton , DC Beltway.

PLYMOUTH IN
OCT 31

The Marshall County Amateur
Radio Club $wap"n-$hop will be held
on Sunday. October 3 1, 1976. at the
Plymouth, Indiana National Guard
Armory locat ed at 1220 W. Madison
Street h om 7 am to 4 pm. Free tables,
no charge for set ....P. Tickets $2 et
door. Food. drink and door prizes.
Talk-in on 146_07·67 and 146- 94
simplex. For furt her information con­
tact WA91NM, Route 3. Bo x 526.
Plymouth. Indiana 46563.

For reservations, contact any of
these nearby motels directly: Vienna
Wolf Trap Motel, 430 Maple Ave E,
Vienna VA 22180, (703) 2Bl -233O;
Tysons Corner Ho liday IfWl. 1960
Chain Bridge Rd, Mc Lean VA 22 101­
P 031 B93-2100; or Tysons Corner
Ramada Inn. 7801 Ll!(! sburg Pike,
Falls Church VA 22043. 1703)
893·1340.

and S2_00 therea fter. Food will be
available, as well as a breakfast menu
for early comers. The Lafayette Apple
Festival is being he ld the seete day
and tbe re will be buses to it leaving
from the hamfest gale. The program
will featu re Dave Sumner of t he
ARRL, Frank WB2M FF, on "Micro­
proce:w>ts and Amate.... Radio," a
UN YREPCO panel, and a Navy MAR S
meeting, For tickets or further infor·
mation, write R.A.G.S., 80x 88,
Liverpool. New York 13088.

Admission wilt be 54 .00 at the door
1$3.50 advance registrat ion by mail
for pickup at the door). Make chec ks
payable to AMRAD. Write: COM·
PUTE RFEST. P.O. Box 682, Mclean
VA 22101.
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HAVE I GOT A
NUMBER FOR YOU!

toll free

800-325-3636
call

HAM RADIO CENTER
ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master -Charge or BankAmericard

HK-l
THE HAM-KEY
Now 4 Models

MODEL HK·1 $29.95 DELIVERED
' OUA L LEVER SOUEEZE PADDLE
" F D A US E WITH ALL ELECTRONIC
KEYE RS

" HEAVY BASE WITH NON·SUP RUBBER
FEET

' PADDLES REV ERSIBLE FOR WIDE OR
CLOSE FINGE R SPACING

HK-4

HK-3

HK-2
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MODEL HK·2 $19.95 DELI VERED
"SAME AS HK-l . BUT LESS BASE FOR
THOSE WHO WISH TO INCORPORATE IN
THEIR OWN KE YER

MODEL HK-3 $1 6.95 DELIVE RED
" DE l UXE ST RAIGHT KEY
' VE LVET SMOO TH ACTION
" HEAVY BAS E WITH NON ·SlIP RUBBER
FEET

" NO NEED TO ATTACH TO DESK

MODEL HK·4 $44.95 DELIVERED
· COMBINATION DUA L LEV ER PADDLE

AND ST RA IGHT KEY ON SAME BASE
'ST RAIGHT KEY MAY BE USED CONVEN·
TI ONALL Y OR AS A SW ITCH TO
TRIGGER A MEMO RY

. ALL KEYSARE COMPLETELY ADJ USTABLE

. ALL PLASTIC PARTS HI ·IMPACT STYRE NE

. ALL HAVE CO LO R COOED BI NDI NG POSTS

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

51. Louis, MO 63132
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NEW!
FMl 10SXR-1I

p"c" slJ0 ,ecl lo chang" "',lnOlJ! nOhce

FM144-105 XR-11

$439 ~A~UE"'9"
Regulated AC / PS
MODEL FMPS-4R ... $49""
NEW! Touch-Tone Pad $59

• MONITOR LAMPS: 2 LED 'S on front panet nuncate
(I) Incoming Si gnal channel busy. and (2) un ·tod
ccndnrcn of phase locked loop

• DUPLEX FREQUENCY OFFS£T: 600KHz plus or minus,
5KHz steps, Plus Simplex . any freq uency.

• MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
unitized modules eliminate stray coupling and tanh
tate ease 01maintenance ,

• ACCESSORY SOCKET: Fully .... Ired for tcucn .tone,
phone patch. and other accessories

• RECEIVE: .25 uv sensdlvl ty 9 pole IiIter as .... ell as
moncntfuc crystal filt er and iutomitic tuned lC
CIrCUI tS prOV ide sucencr skirt selectmty

• AUDIO OUTPUT : 4 WATTS
• HIGH /lOW POWER OUTPUT: 15 walls and I watt.

SWi tch sel ect ed. Low po wer may be adjusted
anywhere between I wall and 15 ....atts

• PRIORITY CHANNEL: Instant setecnen by front panel
settcn Diode matr» may be owne. re·programmed
to any frequency (14652 p'ovlded )

• DUAL MflU: Prevrdes "S" readmg on rece ive and
power out on transmit.

• OTHER FEATURES:
Dynamic e ucopnone. mo bile mount, external speaker
lack. and much. much. more. Size 21, x 611 1 ] 11,

All cerds. plugs. fuses, mobile mount. microphone
hanger. etc, mcluded. BUIlt in speaker.

• FREQUENCY RANGE: Receive: 144.0010 148.995 MHz.
5KHz steps (1000 cbanners j. Transmit 14600 10
147.995 MHz. 5KH l steps (400 channels)

• FULL DIGITAL READOUT: $1 1 easy10 re ad LED d1 il1 ts
provide direct frequency readou t assunng accurat e
and sim ple selection of operating frequency

• AIRCRAR TYPE FREQUENCY SELECTOR: Lalge and
small ceauanr mounte d knobs select 100KHz and
10KHzsteps respectively S....nches click stopped With
a home pOSItion facilitate frequency changing ....uncut
need to vie .... LED'S ....hrle driVing and p,ovldes the
Sightless amateur ....Ith lull Braille dial as standard
equipmen t

• FUll AUTOMATIC TUNING OF RECEIVER FRONT END:
DC output of Pl l fed to veracrcr diodes \n all front
end R·F tuned cucurts provides lull sellSl tlvlty and
oct.mum mteunoouratcn rerectcn (over the entire
band No othe' amateur unit at iny price has tfus
teature ....hlch IS lound 11\ only the most sophlS!lcated
and exoensve aircraft and ccmmeroartranseeivers.

• TRUE FM: Not phase modulallon - fo. superb ern­
pbasued hi-fI audiO Quality second 10 none.

• FUllY REGULATED INTEGRAL POWER SUPPLIES:
Ilperatmg voltage for all CIrCUi tS, r e . 12v. 9v and
5v have Independently regulate d supplies 12v regu
tater effective In keeping engme alternator noises
out and protects hnat transuter from overload.

Introducing the standard of comparison for years to
come. No other unit beg in s to compare with the
superb engineering and superior commerc ial avionics
grade quality and construction of the FM144-10SXR-II

All Solid State-PLL digital synthesized - No Crystals
to buy! 5KHz steps -144-148 MHz-LED digital readout.

Manufactured by one of the world's most distinguished A'flonics manufacturers, Kyoku 'o Denshl Kaisha. LId.

AMATEUR-WHOLESALE ELECTRONICS .....".."" r-z
8817 S.W. 129th Terrace, Miami. Florida 33176 __ ~

Telephone (305) 233·3631
U.S. DISTRIBUTOR PLEASE WRITE FOR FURTHER INFORMATION
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S. D. SALES CO. P. O. BOX 28810

DALLAS, TEXAS 75228

UP YOUR
COMPUTER!

21L02-11K LOW POWER

500NS STATIC RAM

TIME IS OF THE ESSENCE

And so is power. Not only are our RAM's

faster than a speeding bullet but they are now

very low power. We are pleased to offer prime,

new 21 L02-1 low power and super fast RAM's.

Allows you to STRETCH your power supply

farther and at the same time keep the WAIT

light off.

8 for $17.50

TOUCHTONEKEYBOARD
SWITCH SET

By Controls Research. High qu ality long life switches
wi th key tops. For encode rs. combinat ion locks, etc.

12 switches and tops, includi ng 0 thru 9. Switch
contacts are independe nt, allows hoo k-up to any mat rix.
Keytops easily removed.

$2.95 Set
2 for $5.00

4K LOW POWER RAM BOARD KIT
Imsai and Altair 8080 plug in compatible. Uses low power

static 21 L02-1 500 ns. RAM's. Fully buffered, drastically

reduced power consumption, on board regulated, all sockets

and parts included. Premium quality plated thru PC Board.

THE WHOLE WORKS

$89.95
Call your BANK AMERICARD or MASTER CHARGE

order in on our
CONTINENTAL UNITED STATES TOLL FREE WATTS:

BAN KAlER ICARD 1-800-527-3460
TEXAS RESIDENTS CALL COLLECT:

214/271-0022

1 MORE TIME
Please call between 8:30 AM and 6:00 PM C.S.T. - Monday
through Friday. You may also call to check stock or just ask a
question . However, only B.A.C. and M.C. orders will be accepted.
We do not ship C.O.D. (See terms of sale on other page.)



S. D. SALES CO. P. O. BOX 28810
OALLAS, TEXAS 75228

4K LOW POWER RAM BOARD KIT
Imsa i and A ltair 8080 plug ,n compatible. Uses low power static THE WHOLE WORKS

21L02- 1 500 ns. RAM 's, which are included. Fully buffered,

$89.95d rastically reduced power consumption, on board regulated, all
sockets and parts included. Premium qual ity plated thru PC Board.

$1 ,000,000 CALCULATOR PURCHASE!

" MET RIC MASTER" We bought the entire stock of a major manufacturer. New. guaranteed units.

$19.95 Five functions PLUS complete Metric Conversion functions. Re·
chargeable batteries. Small, hand held size. With AC charger.

" RA PID MAN - 12" 12 Digit - Desk Top Style. Sturdy design. With memory and four

$29.95 complete functions. Big, bright display .

ALARM CLOC K KIT SIX DIGIT LED 60 HZ CR YSTA L TIME BASE -

$5.95Thousands of hobbyists have bought and b uilt our original clock F O R D IGITA L C LOCKS
ki t and were completely satisfied . But we have received many S. D . SALES EXCLUSIVE!
requests for an alarm clock k it with the same value and quality K IT F E A T U R ES :
that ,00 have come '0 expect from S . O. SO , here " Is! A. 60 hz output wit h accu r ac y comparable to a digital watch
THE KIT INCLUDES: B . Directly interfaces with all MQS Clock chips
1 Mostek S02S2 Alarm Clock Chip C. Super l o w power consumption (1.5 M, typ.)
6 Hewlett Packard .3 0 in. common cathode r ead o u t s D. U ses latest MQS 17 stage d ivider IC
15 NPN Driver Transistors E. E limin ates f o r ever the problem o f AC l ine glitches, Switches for time set F . Perfect for cars, b oat s, campers, or even for portable clOcks, Slide Switches for alarm set and enable

$9.95
at ham field d ays. BUY T WO F O R $ 10.00!

1 Filter Cap G. Small size, can b e u sed In ex isting enclosures ., IN4002 Rectifiers K IT INCLUDES CR YSTALS D IVIDER IC, PC BOARD PLUS ALL
1 IN914 Diode OTHER NECES ARY PARTS AND SPECS.
1 . 0 1 orsc Cap
15 Resistors

TTL INTEGRATED C I RCU I TS1 Speaker for alarm PCB - $3.00
1 LED lamp for PM Indicator X FMR-$1.50 7400 -19c 7430 - 19c 7 476 - 35c 74153 - ,,,

7402 - 1 9c 74 3 2 - 34c 748 0 - 49c 74154 - 1.00
74L04 - 29c 7437 - 39c 7 483 - 95c 74157 - ",MOTOROLA RT L I C ' S 74S04 - 4 4c 7438 - 39c 7485 - 95c 74161 - ,,,

Brand new, factory prime. Hard to find, but still used in a variety 7404 - 19 c 744 0 - 19 c 7586 - 4 5 c 7416 4 - 1.10
of projects. (See the RTL Cookbook by Howa rd W. Sams~ 7406 - 29c 7447 - 85c 7490 - 6 5 c 74165 - 1.10
MC724P-59c MC780P -89C MC7 IP -69c 7408 -19c 7448 - 85c 7492 - 75c 74174 - ,,,
MC725P - 59c MC785P - 49c MC792P - 59c 7 4 10 -19c 74 5 1 - 1 9 c 7495 - 75c 74181 - 2 .50
MC764P - 49c MC78 7P - 89c MC799P - 5 9 c 7411-29c 7453 - 1 9c 7496 - 89c 74191 - 1.25
MC767P - 69c MC788P - 49c MC970P - 89c 7413 - SOc 747 3 - 39c 74121 - 38c 74192 - 1.25
MC771P - 49c MC789P - 59c MC9709P - 69c 7420-19c 747 4 - 35c 74123 - 65c 7 4 19 3 - 1.00
MC775P - 89c MC790P - 89c MC9760P - 69c 7575 - 35c 74141 - 75c 74195 - ",

MOS 4 D IG I T COUNT ER IC 10 00 MFD FilTER CA PS
All in one 28 PIN DIP. 4 Decade counters, l at ch es, MUX circu its, d isplay d eco d er s,

"
Rated 35 WVDC . Upright style

etc. Features: 5VDC operation, 25 MW power consumption, BOTH 7 segmen t an d w ith P. C. leads. Most popular
BCD outputs. Perfect for DVM 's, f requency m eters, tach ' s, etc . Can be ca~aded value '0' hobbyists. Compare
for more d ig it s. N o . 5 002 - 8 .95 at up to $1.19 each from n-an-

cr use t y pe elect ronic parts stores.
8 008 - 1 MICR O PROCESSO R S.D. SP EC I A L 4 for $ 1-

New Units. High speed 8008. Almost twice as fas t as units sold by others. S till
S LID E SW ITC H ASSO R T ME N Ta very versatile and widely used MPU. No da ta book, on ly pinou t d ata incl uded at

this price. $ 12 .50 LIMITED QUANTITY 000 b est seller. I ncl ud es m ini-
t u re and standard sizes, single an d
mu l t i-pos it ion u n its. A" new s-1101 A RAM I C f irs t quality, name brand

256 X 1 BITS. Perfect fo r 8008 or small systems suc n as telephone dials that do not Try one p ackage and YOU' ll re-
require a to t o f memory. SPECIAL - 59c 8 F OR $4 .00 o rder mo re. SPEC I A L - 12 /$1-

RESISTOR A SSORTMENT ~
M OTOROLA POWER DAR LINGTON W EST E R N DIGITAL UART 1/4 W 5% and 10%. PC leads.

Back in Stock! No. T R 16 0 2B . 40 pin D IP. A good m ix of values. 200/$2.
Like MJ3001. NON SOV. lOA. HFE This i s a ve ry powertut and popu la r p art .
6000 TYP. TO-3 case. We include a free NEW _ $ 6.95 w ith d ata

7 4S2 OO723 C volt reg. with schematic fo r power LIMITED Q UAN TIT Y 256 Bit Hig h Speed RAMsupply . SPEC IAL $ 1 .99 Same as 82S16

FAIR CH ILD B IG LED R EAD OUT S
INTEL 1702A 2 K ERA SEABLE PROM'S $3.95

$6.95A big .5 0 Inch easy to read character. Now We tell it l ike it i s. W e cou ld have said t hese 1 K PROM BACK IN ST OCK !available In either commOn anode or com- were factory new, bu t h ere i s t he stral~htmon cathode. Take your pick. Super low 5.COOp. We bought a IQad of new compu er 82S129. 256X4. BigOlar, 50 NS.
curren t drain , only 5 MA per segment t y p o gear that contained a quant ity o f 1702A's FAST. WITH PECS.
teet. Y O U R CHO ICE : 6 f o r $7.5 0 in sockets. We carefully rem o ved t he parts $3.95
FND - 5 10 Com mon A node $ 1.50 ea . ver ifled their q uality, and are offer ing them
FND - 503 Co m m o n Cat hode $ 1.50 ea . On o ne n eck o f a deal. F i r st come, fi r st 8 T97Bserved. Satisfaction gu aran teed.

BACK IN ST OCK ! Hex T r i-Sta t e Buffer. Bacl< in stock.

$1.25
UP YOU R COMPU T E R!

2 1 L02-1 l K L O W PO WE R 500 N S ST A T IC RAM
C A ll Y O U R BANK A M E R ICA R D ORTIME IS OF THE ESSENCE

And so is power. Not only are our RAM's faste r t h an a speeding b u llet but they MASTER CH A RG E ORDER IN O N O U Rare now very lOw power. We are pleased to o ffer p rime new 2 1L02 - 1 low powe r
CO N T I N E N T A L UNITED STA T ES TOLLand super fast RAM's, A llows rou to STRETC H your p o wer supply fa r ther and i1t

the same tim e keep the wait tlgh off. 8 FOR $17.50 FREE W A T T S:
1-800-527·3460

SA L E ON C U T L EAD SEM ICO N D UCTO RS C& K MINI TOGGLE SW I T C H T exas Residents Call Collect
Leads were cut for PCB Insertion. StlH very No. 71 0 3 SUB MI N I SPOT Ce nter OFF. 214/271 ·0022useable. All new, unused. Some House no. SPECIAL - 99cIN91411n4148 . . . . .. . · · · · 100/$2.
IN4002 1 Amp 1 0 0 PIV. • • • • . 40/$1.

TERMS :IN4745A 16V lW Zener. • • • • · • .20/$1.
M oney Back Guarantee. No COD. S. O. SALES€N2222 NPN Transistor . . · · · · · .25/$1. T exas

E N 2 9 0 7 PNP T ransistor . · · · · .25/$ 1. Residents add 5 % tax. Add 5 % of order f or P. O. Box 288102N3904 NPN Driver Xstr • • .25/$1. p o stage and handling. O rders under $ 10.2N3392 GE Pre-amp X st r • · · · · . 2 5/ $1. Dallas, Texas 75228CI03Y SCR. 800MA 60V . · · · · .10/$ 1. add 75c. F oreign orders: U S Funds ONLY!

ORDERS OVER $15. CHOOSE $1. FREE MERCHANDISE
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back issues of 73 are a gold mine of int eresti ng
. just take a look at what 's been covered ... ever y

possible interes t. This is the most important library yo u can
have for hamming.

The supply o f these bac k issues IS

whe n these are gone. that will
procrastinating.

Single issues
Ten back issues (your choice) .. $12 postpaid in US.
Twenty-five back issues (your choice) $20 postpaid in US.
Twenty-five back issues (our choice) $10 postpaid in US.
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Since there's little to get stale in back

magazine is not pad ded . .. like o t he rs

a ct ivity re ports ), you 'll have a fa ntastic time read ing them .

Most of the art icles are still excit ing to read .. and old

e di t o ria ls ar e even more fun for most of the dire predictio ns

b y Green hav e now co me to pass. Incen t ive licensi ng was every

bit the d ebacl e he predicted . . . and more . You'l l rea ll y get a

kick out o f the back issues.
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issuescontaining hundreds of articles &projects
GREAT FOR NOSTALGIA BUFFS

SEND TO 73 BACK ISS UES - PETERBORO UG H , N.II . 03458 10-76
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Build Your Own Test Equipment
... and save a bundle!

Just out is Volume I of the 73 Test Equipment Library
. .. how to build transistor testers (eight of 'em), diode
testers (3), Ie testers (3 ), voltmeters and VTVMs (9),
ohmmeters (8 different kinds) , inductance (3), capacity (9 ),
Q measurement, crystal checking (6), temperature (2), aural
meters for the blind (3) and all sorts of miscellaneous data on
meters . . . using them, makirm them more versatile, making
standards, things like that. ''lvaluable .!]oak, ridjculously low
priced. / d eCf /
Test Equipment Library
Vol. I, Component Testers 52.95

Hobby Computers Are Here!
This book is for the beginner. It will help get you into the

world of microcomputers, a world of enormous fun (and one
which all amateurs are going to have to get used to , like it or
not ). It is a complicated world and you need all of the really
fundamental help you can get ... like this book. Some
chapters . . . What's a Computer?, History of Numbering
Systems, Is Digital New?, How Computers Figure, What's
That in Binary?, Computers are for Hams, How Gates Work,
TTL - Best Logic Yet, Ins and Outs o f TTL , Flip Flops
Exposed, Memory Chips, Computer Languages, New Cassette
System Standard, Build th is TVT, Using Surplus Keyboards,
Morse to RTTY Converter, A SCII to Baudot via a PROM,
ASCII/Baudot via PROMs, A Second Way . . . plus reprints of
some of the 73 editorials on computers such as Computer­
mania, The Great Computer Peril, Yes, But Which Kit?,
Computer Publications, Ham Computing, Postal Disaster,
Programs for Sale? These are reprints from 73, ga thered in
one place to tie the whole works together for you. Don 't miss
out any longer on the fun of hobby computing and the
fantastic ham applications of these incredible devices.
Hobby Computers Are Here! $4.95

(Available Sept. 75, 7976/

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

Zip _Sta te

• Peterborough NH 03458

o Test Equ ipment. Vol. 1- $2.95

o Hobby Computers are Here! - $4 .95
o Cash enclosed 0 Bill BankAmericard ::: _

o Check enclosed 0 Bill Mastercharge :::
o Bill me l nterbank e _

Exp irat ion d ate
Signature

Name _

Address _

City _

Send me

2') magazine



FOR
ONLY SO¢ A coevu

Let us giw ~Oll a T HEAT this Hallow een ... and ~' Oll won't h;l\('lo d ress i ll a funn y
costume, wear a ma...k, or ("\("11 knock on an y doors ... all ~Oll have 10 dn il'i fo rk over SOliI{'

of the coin of tin' realm .. . 8 18.00. to he (":\ :1('( , and hll) ' a 3 ~- (,.I r subscript ion. Actually.

that's 36 months of treat s - each 73 ~lagazillt' for o nl)" 50" instead o f the usual $ 1.50
newsstand price. You'll flt' s;I , -ing 8 1.00 a month .. . 1101.1 t rick in a ('arlu;.ul ... jus t the best

magazine amateur radio has to offer anywhere Fuct is, we'Il he so ghul )011 didn 't haunt our

doorway and try to SIHW"- us with a moldy olel sad , 1()C)kin~ for a Halloween handout that

w(,'11 send you an additional issue if YO ll im-lude your pnymcut when yon send in your

subsc rip tion. Please, don't Irick us. Stop what yo u' n' doing and fill out the su bscrip tio n
blank we painstakin~ly prepared at the hottom of this pagf' .

T1lH EE YEAH S O F 73 ~I AGA ZI :\ E . . . S I B.OO IIOW !

l\a lll(' ('.a 11 _

Address _

c;, ) Sta te Zip _

o I\('w SuI.

o Renewal or Extension

o Start "ill. nc xt Issue

o S18.00 Enclosed
( R e m e m ber m y ex tra iuul'n

o Bill me

o HankAmeriea rd :# _

o ~Ia st('r Char~t' :# _

lnterbuuk #

Expiration Date _ Sianntu re _

10/76

15 5
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QSLs!

ONL Y $6 for 250. $10 for 500. $15 for 1 .000. and $20 for 2.000 .
Ho ... can 73 make suc::h beau li !ul cards, pr,nted o n the best

coot ed stock. avai la ble fo r abou l hal f t he regula. COSt7 Our
business 15 73 Maga zine and aSLs just he lp keep th ings going

during slack days o f the monl h. We do t his at cost iust 10 keep
busy you get the benefi t . How m any shacks halle your aSL
card p roudly o n display )

The world and satellite ere printed," blue, y ou. name,
add.ess a nd call are in black . The OSO informati on IS a stand ard
torm o n the tmck .

DOME STI C O RD ERS ONL y

JUSI $4.9 5

73 DIPOLE A ND LONG-WIRE ANTENN AS
by Edw ard M. Noll W3FOJ
Th is is lh e f irs t coll ect io n at " " l u all y e very ty p e 01 wi.e antenn"
used by a m a t llun, Includes dImen si ons, co n f igu n Ol i o ns, an d detailed
constructio n da t a fo r 7 3 d ill e .ent a .. ten na 'YI'l IlS. Appe nd ices
desc. ibe t hll construc ti o n o f n o ise b.idg lls, Im ll t u ..e.s. a .. d data on
measu....g . C$Ona n' frequ e ncy ....eloci t y fano" and s..... 1 60 p ag es.

JUd $4.95

73 VERTICAL, BEAM AND TRIANGLE ANTENNAS
by Edward M. Noll W3FOJ
Desc<lbft 13 dl ll erern anlennas to r amateurS. Each deSIgn ,s t he
' ...... It 0 1 Ihe 8u tho,"s own e ~perlm.nts ' each has ..,Iually been built
and "" t es t ed InclUd es a p pe tl d ic es CO" .... '09 the construc tion o f
ootse b"d ge1O and a ntenna line tun ..... s . as well as methods for
m easur In g ,,,,"ona n l frequency . vetoe, ly f acto. , and lI;ond'"9 wave
ra t'os . 16 0 P"9fi,

H u n d re d s o t new listings . l isted by both location and hequency
.. . dual li" m9. In ...a lua b le 10' 1I0U' ca• . . . find those repeatll" as
yo u n a vel . This is t he ONLY compi llt ll lin o f .epeate.s being
published. Almost 3 000 repoalers tosled i.. this inue .epeate..
from all 0"" Ihe II n l ire ...o.ld.

FM Atl.s . ........•.•..... ........ . . .......... only Sl .95

0 0-sl REPEATER ATLAS

1SMAGAZINE CLASSICS
issues containing hundreds of articles &projects
GREAT FOR NOSTALGIA BUFFS

A com prehe nsive book cover­
ing a ll ar eas 01 radio teletype,
from getllr'lg started w it h the
basic principles, what equipment
t o procur e and how t o m ake il
wor k.
R TTV H dbk . . . . . . .• .•• $5 .95

RTTY HANDBOOK

Hot o ff the press. the NEW V HF Antenna Handbook details the mec-v .
design and consrrccnoe of hundreds 01 ditferent VHF and U HF ant ennas ...
a nt ennas for FM. for OXing, for repeaters , for mobiles. for emergencies. for
contests. quic kies. m ammoth arrays . . . EVERYTHING tS RI GHT HER E'

A precncat book wn tten lor t he allerage a ma teur who t akes joy in btJl ldulQ.
not full 01 complex lormulas for the design engineer . Packed w it h labulous
a nte nna projects you can build.

This quality reference book would normally sell for as much as $5 or 56.
but the publishers have agreed to keep the price a t an inflation fighting p rice
of $2.95. Send cash, check or money orde• . . . or give your MaSler Charqe or
BankAmericard numbe• .. . ORDER TODAY !

Dealer ...qumes invited

156

Simple equ ipment and method s for gett ing good
pictures from the weather satellite. Antennas. receivers,
monitors, facsimile you can build, tracking. automatic
control (you don't even have to be horn e].
By Dr. Taggart WB8DOT - $2.95.

BIGGEST
BARGAIN

YET
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Weather
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This excellent boo k
tells a l l a bou t it , from

its history and basics to
t h e present Slate -of­
the-art techniques. Can'

t ain s c h a p t e rs o n
c i r c u i ts, m on itors .
c a m e ra s . colo r SSTV.
test equipment a nd
much more.
Hardbou n d $ 7.
Sof t boun d $5.

SSTY
HANOBOOK

21 W PM COde is what geu
you when you go for the
E><ua Cla$O license. It is so
embanassing to panic out just
because you didn't p.ep,ne
y o urself with this tape.
Though this is only One word
fauer . t h e code g'oups are SO
difficult tha t you 'lI almost fall
asleep copying the FCC stuff
by comparison. Use rs report
tllat they call ' t believe how
easy 20 per really is wilh thiS
fantastic one hour taoe. No
one who call copy these tapes
c a n possibly fail the FCC test .
Remove all fear of t h e code
forever with these tapes.

157

RF burst . function . SQuare wave
generators. va r ia b le length pulse g.en ·
erators - 100 kHz mark", . i-f and rf
s ......p ge.....a tors. audio osc. af /rl
SIgnal injector. 146 MHz synthesiz ... .
digital .eadouts for counters. several
cQu n ters. prescal"'. mictowa_meter •
etc. 252 pages. $5.95

RF and OIGITAL
TEST EnU IPMENT
YOU CAN BU ILO

--
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2M FM HANOBOOK

anywhere and YO u ' II be mo.e
lhan P.epa.ed for the easv
FCC e"am.

14 WPM C ode groups
again. at a brisk 14 per SO you
will be at MS8 when you sit
down in hont of the SlMly
eyed government inspector
and he starts sellding you plain
language at o n ly 13 per. V ou
Ileed this e><ue margi ... to o ve<­
c o m e the pa...ic which is u ...i·
versal i n the test situations .
Whe... you' ve spent your
money a n d time to take the
tast you 'lI thank h.avens you
had this back bruking tape.

Contaills almon every concoi va b le c i.·
cuit t h a t might be needed for use with a
repoater . All circuits . >< p lil ine d in detail. All
aspects covered. hom the operator to t h e
a ntelll"la . $5.95

•

00''''' '.'00> ' '''$

VHF PROJECTS FOR
AMATEUR ANO
EXPERIMENTER

r •
NOVIC E TH EORV TAPE S

Set of 4 T~f)t'$ ollly S 13 95

PRA CTI CAL
TEST INSTRUMENTS

YOU CAN BU ILO

A must f o r the VHF OP. Oponing chap·
t er s on operating practices and gotting
sta.ted in V HF . both AM and F M. fo llo w od
by 58 c hapt ers on building use ful test
equipment. modifyillg e ,,;st;ng alld surpluS
gear . $4.95

Startling
Learning
Breakthrough

37 .""....._. _ ~ou can .
, vo..... VTV .,.

'''''''11 .n ,,"0 _ a ....
"'.. _., . "".,,' ou ..-.."...... ,....._. '.b.nd..- .....,. "'.K

NEW CODE SYSTEM
FOUR SPEEDS AVAI LABLE

6 WPM This i, Ihe practice
tape for the Novice and Tech­
nician licenses. It is made UP
of one solid hour of code, senl
at the off icial FCC standard
(no other tape we'.,. heard
UM' these standards, so many
people flunk the code when
thev are suddenlv - under
oressure - laced with charac ­
ters sent at 13 wpm ar'ld
~aced for 5 wpm). This tape
i, npt memo.izable. u ...l i ke the
zany 5 wpm tape. since the
c ode groups are entirely .an·
dom c h a . ac te r s sent in groups
o f f ive_ Practice this one du. ·
ing lunch . while in the ca• .

,
••

AMATEUR RADIO
GENERAL
CLASSLtC,,,,,
STUDY
GUID<

~.; ~

r..~!J.. .::..::..

NOVICE
54.95

ADVANCED
$3.95

t

•

""

EXTRA
CLASS
54.95

GENERAL
55.95

5 WPM Th is is lhe begin
n ing tape for people .....ho do
not know the code a t al l. I t
takes them through the 26
leiters. 10 numbe', lin d OK
.Isa,., punct ual'0n, co m pl et e
with pract ice ever., step of th"
wav using t he n ewest blitz
teaching techniques . It is
al most mira cul o us' In one
h our m any people _ including
k ids of l en _ ... able 10
master the code. The .ase of
'e.rning gives c o nf ,dence t o
beginners who m Igh t o l n .,­
w ise drop OUI_

AMATEUR
RADIO

ADVANCED
CLASS

UCENSE
ST\JOY
GUIDE

n ......t...Ji'di.

4
for

113.95

The ONL Y Complete
License Study Guides

F C C e x a ms got y ou scared ?
F rustra ted by t heory fundamenta ls ?
There's no need to voxiv, 13's four
License Study Gu":»S wi ll help y ou
breeze t hrough a ny o f the four tough
e xams! They a re the ON L Y guid es which
cover A LL the m ate r ial you w ill have t o
know. Man y a m a t eur s fi nd that o ne

Quick read ong t hroug h o ur gu ides ,s
enough to ge t Ihem through with no
sW!'a t .

ONLy 4 for $13.95! 73 is in the publishi ng business, not tapes, so these are priced much lower than anyone else cou ld
sell them. Have you ever seen one hou r cassettes for under S6? For l st class mail add 25d per tape ordered.



. 515.95

o Chec ko Cash

T... E", ......n L .....y

U V_ ' eor.-.... T _ ... 12K
VHF ......_ -.. -129!i

vHf ""__' $4l16
_ .... Sotoll". _ . 12.9!i
IA$IC $39!i
ee...-.. "" • - $69!i

' _ ea.-rt......... -.' - SA 9!0
ICOp........,e-._ $12.95

" Moo: , : -.orDoct.,_. $I!o95
" Mvea.-rt.. L,... .... $2.00

ItTL Coo >""". $5. !oO
l T TL Cov >bo<» $B.!!!>

DICTIONARY ... .

Mastercberqe :ti _

Inte rbank #
Expiration date _

BankAmericard '* _

RTL COOKBOOK
b y Do n Lancauer . E><pla,ns the how and w h y of
RTL I R esiS l o r ·T r a nSiSlo r Lo g ic ) and gives design
infor mation that ca n be put to pra cti cal U SII. G ives
a multilude o f dig ita l applications ranging from the
basic s w it c h to the sophi"'icated c o u n te r. 240
pall"S; 5Y. >< 8~; softbound. $5.50

TT L COOKBOOK
by Donald U llClISUt<. e"plains what T T L is. ho w it
wo<ks. a nd how to u se it_ D iscusws praclica l
a ppl icll!ions. such a s a digital cou nte r a nd display
syste m , events cou nte r. e lectronic stapwalch .
digit"l vo lt mete<, and a digilal I"chometer . 3 36
pages ; 5Y. " 8~ ; so h b o u nd . $8.95

rc OP·AMP COO KBOOK
b V Wa lter G. Ju ng. Covers not o nl y Ihe basic
theorV ot the Ie OP a m p in g reat d e t ai l, bu t also
includes o ver 250 practical c irc u it a p plica t ions,
liberally illus trated , O r ga n ize d into th"M basic
p a r ts: ,nuodu ction t o the Ie OP amp and genera l
c Ons idera lions. p rac lica l ci rc u i l lIPPIiQl ions. and
appe ndICes o f m anuf..,!urers· r e t ..... n c. m llt .... ial .
5 9 2 pages; 5 Y. " 8Y.. soft bou nd. $ 12 .95

This new microcomputer dictionary f ills t h e urgent need for all
compuler people . engmeers. sc,en t'Sl$. mdustrtahsts. COrn m u n,ca
I.ons p eople _ as p rofeslOonals. amat eurs. leach en . or students [ 0

become quiC kly a cq u a in ted wi l h Ihe te rminology and n o m enc la t ure
o f a new revolution in compu ter con trol ca p abili lies ,n areas t h at
pervad e rno", o f man's dail y ac t ivilies.

Ove r 50 0 0 defini tions a nd e "planations of ter m s a nd conceats
n04 pallesl rela ting to mlcroprocessors, microcompu te" a nd
m icroco n troll ers, The re are al so se parate appen d ic es on; program-
MICROCO~PUl[R m abie ~alculalors, malh and sta tinics de f ini­

t io n s; flOWc h a r t symbols lin d techn iq u es ;
binary numt,er syslems and sw ilch inll

D ic ti o na r y &G u id ll Iheory, wmbol charts and tali les ; s u m mar ies
a t BASIC FORTRAN and AP L. In a d d it io n
t hore .. " co m p re h e n,i ve el ectron ics!
com pu ter abbrevial ions ~nd a cronyms
sect;on,

BRAND NEW! DICTIONARY

BASIC " . by Bob Albrecht. e re.
Self-teaching guide to the com­

puter language you will need to
know for use with your microcom­
puter. 324 pages. This is one of the
easiest ways to learn co mputer pro­
grammmg.
BASIC . . . . . . . . . . . . • . . . • . $3.95 p p.

""__ T ,.......-... $4 \I!;

~."' - SI,9!;
Itf . .... a.<oo 1 E_ S&.!I!t
ATTy' $595
SSTv 'to, • •

' So" tS6 001
_" 111.001....~-_ M ~

~.. $!o.1jI!;
Moo""'" 13.95
( $495

w To Do "'''or v"" H" A....'n _ $6.96

Call _

MV
COMPUTER
UKfS
ME '.--

"~"' .' .
:!'SO 1S6.ool
1iOO151(l.OOl

1000 1$I!o.lIOl
2000 1S20.001

l 13 1,_. S6.oo
l 2M fM I.... .. $5.95
l 13 0 __ $4.•

13 V""""" -.. ..-. $00 !lIS
1001 c."",,, _$9 95

What To Do After You Hit Return
pe e 's first book of computer games ... 48

dillerenl computer games you can play 11'1 Basic
programs, descnpnons. muchly Illustrated . LUl1iIr land­
ing, Hammu.ab•. King, Civil 2, Oubic 5, T"Kman,
Star trek, Crash, Market etc.
WHAT TO 0 0 S6.95 pp.

0 _ '_ ' $8.00,
n A.-.,
~ M od-y_,

o v..._
" _ 1"""",, T_ ($ 13 961

' Com T_
!o wPM ISJ.961

e 6 _ M 113.961
O I4 WPM (SJ.Z I
" 2 1 _ ($3 l161
o Atlt_ f or S13.

D \lu_ 500<. ...

.. .Albrecht
An introduction to Basic ...

simple enough tor your kids. If you
want to teach Basic to anyone
quickly, this booklet is the way to
go.
M Y COMPUT ER $2.00 p p.

.. . Peter Srark K20AW
A complete guide to computer programming
and data processing. Includes many worked out
examples and history of computers. 58.95

COMPUTER PROGRAMMING
HANDBOOK

HOBBY COMPUTERS

ARE HERE!

TO ORDE R, CHECK D ESI RED ITEMS FROM THE FOLLOWING LI ST:

This book is fo r the beginner .

II will help gel you into the world
of microcomputers, a world o f
enor mous fun (and o ne which a ll
a ma teu rs are going to h ave to get

used to, like it or notl.
It is a co mplicated world and you need all of t he really

f und a m ent a l he lp you can gel ... like Ihis book. T hese are
repri nts from 73. gathered in one place to tie the whole
works roqe rher for you . Don't m iss out a n y longer o n the fun
o f hobby computing and the fantastic Ham applications of
these incredible devices.
Hobby Comoure s Are Here ! (ava ilab le Sep t. 15, 19761 $4.95

City State Zip _

Address _

Name _

Awards to be listed
(Wand X OSLs only) _
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See page 160 for order card .
Ma d to: 73 MAGAZINE r Peterborough , New Hampshire 03458 Signature /'7" I____ Co u pon e xpires in 6 0 days. 10~
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Weather
Satellite

Handbook
Simple equipment and methods for getting good

pictures fro m the weat her satellite. Antennas, receivers, mon i­
tors, facsim ile yo u can build, tracking, automatic control (you don 't

even have to be home] . By Dr. Taggart WB8DOT.

Weather Satellite Handbook
73 Magazine, Peterborough NH 034 58

Name _ C.II _

Address _

Send me _ _ Weather Satellite Handbockts l @ $2.95. --
o Cash 0 Check 0 BankAmer icard 0 Master Charge

Interbank No . _

DOMESTIC O R D E RS QNL Y

Signature _

10-7..,6_

Card No. Expiration da te _
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PROPfiCifiTiOrt

This is NOT a question and answer
memorization book ... it is a complete
self-teaching course in the radio theory you
need to pass the latest F CC General and
Technician license exams. Don' t be thrown
by reworded FCC questions ... when you
understand the basic theory you can 't fail
for you KNOW the answers.

WHY GO TO T HE TEST WITH TWO
ST RIKES O N YO U?

An exhaustive study of the books avail.
able to help the Novice get his Ge neral
license shows that just about every book
available is hopelessly out of date . . .

1977 Edition . .. comple te up to date
with new material on every aspect you will
encounter on the new FCC license exams.
Even the new rules are included!

GEi'lE RA L CLASS

STUDY G UIIlE
(ALSO TECIIN ICIAi'I CLASS)

. -

'[--23(2)" -

Name _

Ge neral Class Study Guide Pre-Publica tion Price $3.00! !!

73 Magazine lnc., Pet erborough NH 03458

A = Next hogher frequency atso may be u5el ul
B ~ Difficult CI rcui t ,his period
N = Normal
U = Unsettled
D = Disturbed

WESTERN UNITED STATES TO:
.CASJlA

" " , , , , , , , ,. " ".,,<#f.......
" " " " , , " " " " " ".

.UST.AU. ". " " "
, , , , , ". " ".

CUAcl""'. " " , , , , , " " " " ".""c....o

" , " , "
, .. " ,.. "H..... " " " "

, , , , , " " " "'''0''' " " " " '" '" '" , , , , ,
.....'u .. " ". "

, , , , , " " ..
... . 'co .. " , , , , , " " " " '"....._, ...s .. .. " " '" " , , , ,

" """".'0 ,,'co " , , , , , , " " " ... ..
SOU' H "RICA " , , , " .. " ," " .. ... "
U 1.1. "_ , , , , , • • , " " " "'.o$' co.u' .. , , , , , , " .. " " '..

1976 OCTOBER 1976
SUN MON , TUE , WED THU '"' 5",

, ,
1 .2

14
I 1. u u

3 's
1
6

17 8 9
u I 0 I 0 , U U U 0

'10 ;11 ,
lI S12 13 14 16

U N N N U
I U U._ -

17 18 '1 9 20 21 22 23
0 U N N N _ ---+ N U_. ,, .. 2S 26 27

1

28 29 30
NIN N N N U . N N10/76

Signature ---;==

State Zip, _

o Cash Enclosed

Please take a look yourself if you get a
chance ... just take a good look a t the
other books available and you'll see why
more amateurs are getting their licenses
with the 73 study guide series than all the
o thers combined.

Order the 1977 EDITION of the General
Class Study Guide today . . . prepublication
offe r (due off the presses in a few wee ks) ...
regularly priced at $4.00 (and a fantastic
bargain at that price ... another publisher
puts out the exact same book in an older
edition for $7) ... the prepublication price
is ONLY $3.00!

---

w
2

o Bill Mastercharqee _

Interbanke _

o Bill Bankamericarde _

Address _

City _

Check Enclosed

Expiration Da te _
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From YAESU The Outstanding

New GOLD LINE

FT·301D

ALL SOLID STATE

200W PEP

DIGITAL DIAL TRANSCEIVER

• 6 - Digit Readout • All Modes - SSB/CW/AM/ FSK • 160 thru 10 Meters • TX & RX
Clarifier • RF Feedback • 3 - Position AGe • Rejection Tuning (Tuneable IF Crystal
Filter) • Built-in DC Power Supply • Optional AC Power Supply & Speaker Unit with 12 or 24 Hr.
Digital Clock • Noise Blanker • RF Speech Processor • Computer Type Plug-In Module
Construction • Size : 11 in. (w) x 5 in. (h) x 13V2 in. (d) • Light Weight: 22 lbs.

The Model FT-3010 is a precision-buil t. all solid-state, compact high performance transceiver of
advanced design. All circuits are fully transistorized with te e and FETs for reliability. A wide-band tuning
system with preset pass band tuning combined with wide-band amplifier eliminates final amplifier tuning
tor band change. Also available as an option is an automatic CW identif ier (programmable).

Whether you jUdge it on price, performance or operational features. the FT-30 10 comes out a winner!

era '0.
Yaesu Musen USA lnc ., 7625 E. Rosecrans. No. 29. Paramount. California 90723

Yaesu Musen USA Inc .• Eastern Servic e Center 613 Redna Terrace. Cincinnali,OH 4521 5
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solid
state
rfpower
ampli­
fiers
talk farther ...
sound better.
cost less!

• •

FRED. MODEL Nil IMP. NOM.PWII NOIll. CUR. ~Z£ PR'"
(MHz) NUMBER (watts) OUTPUT (watts) (amps·)t

144- 148 PA2-1 2B 1-' 12 2 A' 44.95
Choose an amplifier from this big line that exactly

.. PAl-70B H 70 10 C' 149 95 meets the requirements of your particular transceiver.

.. PA2-70BLO 1~ 70 10 C' 159 .95 Boost power a mere 4 or 5 times ... or 20 limes . . .or more!.. PA2-140BO 1 ~ 140 211 D' 219.95 Se lect a Class C amplifier for FM ICW or one of the.. PAID- 4GB 5 15 40 5 " 79.95 versatile "unears" thai operate on SSB plus FM and CWO.. PA1 0-40BLO 515 40 5 " 89.SO.. PAID-lOB 515 70 , C' 129.95 These fine amplifiers are All-American, lock. stock and.. PA,D-70BLo 515 70 , C' 139.95
" PA1().60BlO 5·1 5 00 10 C' 149 95

barrel! The all-imporlant AF power transistors are
., PAIO-140B 5-15 140 18 D' 189.95

highest quality, "brand" types lor utmost re liability
.. PA,6-140BLO 515 140 18 D' 199.95 and years of service. They are emitter balanced and

• PAI6-160BLO 515 160 22 D' 20995 protected against high VSWA. short and open circuits. For.. PA30-140B 15-45 140 15 D' 169.95 your added assurance, every amplifier carries a 90 day.. PA30-1 40BlO 15-45 140 15 D' 179.95 warranty on all parts and labor.
219·226 PA2-70BC 1-' 7D 10 C' 169.95.. PA1ll-6OBC 515 60 , C- 149.95 KLM engineering advances include microstrip circuitry.. PA30-120BC 1>-45 120 15 D' 189.~

400-470 PA2·4QC 1-' 40 7 C' 149 95
lor no-tuning , broad band operation , 144-1 48MHz (plus

.. PA10-35C 5-15 35 ,
" 119.95

MARS) for VHF amplifiers, 400-470MHz for UHF models.

.. PAI6-35ClO 515 35 6 ,- 13995 Circui try is rugged . stable, ideal lor tough mobile use.
.. PAI6-7OC 515 7D ta D' 22595 Drive requirements (coluJOO 3 on the accompanying chart)
.. PAl6-7OCl O 515 70 18 D' 24595 are easily met hy most transceivers.

SIZES: Inth..: •A. 2.25 >< 5>< 2. 0B. 6.5>< 5>< 2. ·C. 6.5>< 7.5>< 2. 00. 6.5><10><2.
Simple to insta ll. Just co-ax connect between antenna and

MM: 57>< 121x 5O.8 165xt 27x 5O.8 165xI90x5O.8 165 x 254 x5O.8
OLINEAR AMPUAER t At13.IVOC. transceiver and to 13.8VOC power source. No internal

connections or a lterations. The internal RF sensing or
remote amplifier keying ci rcuitry provides the automatic

KL
or manual T I R function. Put the amplifier on automatic
standby or out 01the circuit w ith the panel swi tch.

electronics,
•
Inc. At your dealer. Write for descriptive brochure.

17025 l aurel Ro ad, Morgan Hill, CA 95037 (408) 779·7363
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