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Before you buy an amplifier

3K-A CO MME RCI AL / M ILITARY
AMPLIFIER*
A h,g h quali ty linear a m p lif ier designed for
co m m ercia l and m,l ltary uses The 3 K·A em 
ploys tw o rugged Eimac 3·500Z grounded
grid t riodes for superior tinearity and prov ides
a conserv at ive three ki lowatts PEP mput on
SS8 with efficiencies in the range of 60% .
ThIS results in PEP output ,n excess of 2 000
watts It provides a heavy dUly power supply
capable of l urn,sh lflg 2000 watts of connnucus
duty inp ut lor either RTTY or CW w it h 1 20 0
watts output . 3 ,5-30 M Hz Price $ 1595.

4K-ULTRA *
SpeCif ically designed for the most demandmg
commetcia t and mihtary operation for SS B.
CW, FSK or AM . Features general coverag e
o per at ion from 3 .0 to 30 MHz , Usmg the
magn,focent new Eimac 8877 grounded g rod
triodes. vacuum t u ne and lo ad con d en sers .
and a vac uu m antenna relay , the 4K·UlTRA
represents the l ast word m rugged . reltable .
line ar high power RF amplification 100 watts
dnve delivers 4 0 0 0 watts PEP mput .

Price $ 3450.
-N OI avaIlable for sale to amateurs ," the U S

Export in q uirie s are invited .
h pon models 01 Amaleu r unl1S ,"va ,I. ble 10< 10
meier OP'!' " 11Of1 a lso

sooea ""'71."" M~'arJ'!&raYMro·71 4/772-9200
816 /679-3 127

Proc.o-s S<J1l!K1 1O Cf'langoo ...,!hout _..,.

.-

Cali f.

21<0-5 GENE RAL SPEC i f iCATIONS:

.. The 2K0-5 IS a 2000 watt PEP Input (1200 watt PEP nominal
ou tpu t) RF linea r ampli fier. covenng th e 80. 40 . 20. and 15 meter
amateur bands

*" Two Eimac 3 500Z glass envelo pe tncdes ope rating In a grounded
grid cn cuu.

*" PI l plate cuc uu With a rota r y Silver p la ted tan k COil lor grea test
ettrcencv and m aximu m att enuat ion 01 unwanted harmonics

"* Full legal Input In all mode'>, 2000 watt s PEP Input for SSB 1000
watts DC Inpu t fo r CW, RTTY and AM .

*Ju m per for 11 5 or 230 VAC. 3 wire Single phase.

*" lOS' high . I S" w l<le . } 7 5" oeeo
~e . . , $945 ,00

•••
1KD -5

A li ttle loss power , a litt le ligh ter , A ND less
expensive ... but t he 1KD-5 IS a true Henry
Radio linear amphfier. oHerong superior quahty
and dependability . It is designed 10 greatly
bo ost the strength and clarit y o f your Signal
Its heavy duty components guarantee years of
trouble free, dependable performance
The 1 KD-5 IS a 1200 watt PEP inpu t (70 0
watt PEP nominal output) RF linear ampllf'er.
covennq the 80, 4 0 , 20. and 15 meter ama
teur bands (also 10 meter's o n unus ship ped
o u tside the U S.l . Features an E,mac 3 ·500Z
glass envelope tr iode ' AlC c 'rcu,t • DC re lay
system ' Relative RF power meIer ' Pr-L plate
circuit w ith a rotary suver plated ta nk corl •
Cathod e P, mput matchmg encuus • Co nser.
vative power supply With sohd stale recnhers

Pnce $6 9 5

--

2K·4A

Before yo u in vest your hard e a rne d money in a linear
amplifi er. c o n s ider what's Inside. That's where the dif
ferenc e in quality Is obvious . No lightweight. cheaply
built com ponen t s . . . In Henry amplifiers you will find
o n ly the best quality, heavy duty components. We build
our a m pli fie rs to perform at peak level month after
month, yea r after year. Both the 2KD·5 and the 2K-4A
will operate full le gal power c o n ti n uo us duty on all
modes. We offer the amateur the linear amplifier that
we would want in our own stations.
At Henry Radio we know how to build only one kind
of amplifier... the best!

Never ha s a linea r
amplil ie r rack ed
up so many hours
o f de pe nda b le
o p e rat i o n l or
amat eurs wo rto 
wide ... opera ting
at lu ll legal power

. hour alter hour
under every

type 01 condi tion
imag in ab le Be
cause the 2K-4A IS
buil t w,th the very
best. heavy duly
co m ponents a
veuatse. II can loal
along at lull leg al
power It of fers en{l lnt'ermg and features second
to no other linear on the mar ket The 2K-4A Will
put your SIQnal on the a,r w,th greater Slrength
and clarlly than you ever dreamed poss'ble
Operates on all amateur bands. eo (hru t5
meters lexport models ,nclude 10 metersl - Two
rugged Errnac 3-5002 grOUnded grod (ro odes- P,
l p lale crrcuu w,th s,lver plated la nk coil -Re
sonant ca l l1OOe-pi ,npul c,rcu'! _8 ui l1 _,n SWR
budge & relative RF output meter _Ma x,mum
leg al Inpul all modes Proce S1195
TI\e 2K.... .. SI,1I • • _,1.1>_ 10< UPO<1 .rod ml" tary u"'"

MEW TOll f llEE ORDEIl NUMBEIl: 18001 421·6631
f or I II sll tes uceP' (.a l'~r~~, on Oul . eglll" IIUmllefS
(.alii ,esodents plel se tI C 11240 W . Olympic BIYd . , los Angeles .

931 N Euchd . Anaheim . Calil . 92801
Buller , M.ssouri 64730
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Wilson
SY-3

SPECIFICATIONS
Sand MHl ' . , 14-21-28
Maximum pow.r input l egal limi t
Gain {dBdh ,' ' ,'" . a d B
VSWR at r85OnIlOl::' 1.3 :1
Impedlln<l*! . • . . . . -' .• • . 50 ohms
FIB retio, 20 dB
Boom 10.0.• hmgthl .. ,2" " 14' 4"
No. of ehirrient$." , , .. . , ,3
Longestelenull'lt ', .," •. . . • :27'4"
TU!J1lnll radius- 4 . , •• • • ,15' 9"
~x'\mummut:di_ter. ~4 -2',' 0,0.
Sutt.cellr" •• '. . , ', _ . 5.15q . 1\,
WlndHoad..., at 80 I1)ph • '•. 114 105.
ASlIell1bJeA waitht lapproxJ "37105.
~~welgh(lapprox.) ,-, U lbs.

Olit«fl ohm fe«t()l" balun,
Maximum wind $l,WVjval ;. <f ;f OO mph ,

.,
>.o~RS

-

Capable of handling 2,000 watts,
the "SVSTEM THREE" Je -the
newest tri-bender available to
the amateu'r . .• .,

WV-l WILSON VERTICAL TRAP ANTENNA
No bandswitchinq necessary with thi s vertical. An excellent low
cost OX antenna with an electrical quarter wavelength on each
band and low angle rad iat ion . Advan ced des ign provides low SW R
and except iona lly fl at response ac ross fu ll wid th of each band .
Fea tu red is the Wilson large diameter High-Q t raps wh ich will
mainta in resonan t points with varying temperatures and hum id i
ty . Easil y assembled , the WV -1 is supplied with base mount
bracket to attach to vent pipe o r t o mast driven in the gro und.
The new WV -1 Antenna is value priced . . . and ships via UPS!

SPECIFICATIONS
Input Imp edance: 50 ohms. Powerh andl ing capability; Legal
Limit. Two High·Q T raps with large d iameter coils . Low Angle
Radiation Omn id irectiona l performance. Taper Swaged Al umi
num Tubing • Auto matic Bandswitchin g • Mast Bracket fu rn
ished - SW R: 1.1 ; 1 on all Ba nds - 1%" 0.0. heavy wall alumin um
tubing . Does not requ ire guyi ng • Overa ll length : 19 ' 8" .

Wilson Electronics Corp.
P. O. Box 19000 • Las Vegas, Nevada 89119 • (702) 139-1931 • Telex 684·522

"'- .........,,__ ..._ 'Q c....... . 'Ill",,'_ .

Consumer Products Division
~w,

" signe~ and produced by one of the world's largest antenna manufacturers, t"'fre
raditirinal fluality of workmanship and materials continues on with the "SYSTEM
THRf:~"'\ :rpifspecial heavy-duty vise-like extruded aluminum clamps on the reflector and d irecto r are a key point in
the desig!fat'streMth and durability, Superior clamping power is obtained with the use of a rugged?4" thick aluminum
plate for boom'tp ;masuh6unting. The \JSe of large diameter High-Q Traps in the " SYST EM THREE" makes it a high
performing t ri-bender- wftha very economical price. A complete step-by-step illustrated inst ruct ion manual guides you
to eesv assembly and the lightweight antenna makes installation of the "SYSTEM THREE" quick and simple .

ACTUAL SWR CURVES

::-'" '" '" '" '.. ,., .., ... .., '" . ,

::. ] I-am
'" ,,, '" ' " 'u ' "

':Itilf!Il]
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editorial by Wayne Green

the league, but t hey said he
cou ldn't put on a hamfest with
out their support, and they had
a long list of demands he had to
meet to get their support. He
decided to go it without them.
The result was a super lative
s uccess. Over 3,000 hams
th ronged to the St. l ouis Cer
vantes Ex h ib i t io n Center,
despite lousy weather.

What pulled in such a big
crowd? It wasn't any ads in
QST, fo r the re wasn't a hint
about the show there. It was
mentioned a lot in 73 . .. about
the only place for many hams to
get the word. But just reading
about a hamfest and actua lly
goi ng are two different things.
Something happened to break
all those people loose and get
t hem to drive to SI. louis.
Despite a competing hamfest in
Kansas, a large number of Kan
sas hams went right by ther e on
their way to the St. l ouis show.

I think the diff erence between
the shows is simple to explain .
People wi ll go to a show where
they think they are going to
have a good time. In this case,
t here was a controve rsi al
speaker-me-on tap to talk
about things which really can't
be published in the rnaqaztne. If
namtest committees would
spend more time and etlort oet
ting speakers who will make
hams want to come to the ham
fests, they will have plenty of at
tendance.

The ARRL con vention in SI.
Paul had both me and Harry
Dannals on the prog ram. The
committee running the conven
t ion told me that they doubled
the attendance by having me on
the program. Sure, I like to hear
that ... but what this means is
that the speaker is of great trn
oortence ... greater than many

Confinued on page 160

forums know what I'm talk ing
about. They have been so or.
cnestrated that it is impossible
fo r anything significant to hap 
pen. Pompous off ic ials get up
and tell everyone how great the
l eague is and how everything is
really okay, no mailer what any
one else says. End of meeting.

ST. l OUIS
The recent hamfest in St.

l ou is set an exam ple of what
can be done by a li ve-wire
group. Bob Hen K9ElD called
me up along in December and
asked what he wou ld have to do
to get me to come out to SI.
l ouis and give a ta lk to his cl ub
in Marissa, Ill inois. I said it was
simple-just put on a major
hamfest and invite me.The next
thing I knew he was doing just
that.

Bob got all except one club in
the area toget her to sponsor the
hamfest , threw in a compute r
fest to boot, complete with
some computer clubs, and ran a
bang-up show. Bob contacted

GETIING THE CROWDS
Dayto n knows how to get 'em

out by the th ousands, but many
other hamfests are f loundering.
Prizes are nice, but how many
hams will drive 200 miles to take
a slight chance at winning a rig ?
Not many. If Dayton depended
on th e prizes to bring in th e
customers, the mobs would
stay home.

The more established ham
tests have to keep grOWing to
su rvive. We've watched the
bungling of SAROC into ob
scurity . It grew small er and
small er every year, despit e
lavish prizes. Other hamfests
have been withering for the lack
of any hot spark to make them
grow.

There was a time in history
when the ARRL had but to make
a hamfest off ic ial and th is
would bring in the hams. Now
few hams will drive across town
to get to an ARRL forum , much
less drive 200 miles. Those who
have attended th ese dreary

Signing a proclamation for Amateur Radio Day in St. Louis is Mayo r
Conway. From left to right are Larry Roberts W9MXG, Bob Heil
K9EID, Mayor Conway, and beaming me.

W2NSD/i
NEVER SAY DIE

EDITO R/PUBLIS HER
Wayne Grllen W2NSDIl

EXECUTIVE VICE PRESIDENT
Sherry Smythe

ASSISTANT PUBLISHER
Jeffley D, Delray WB8BTHI1

ADMINISTRATIVE ASSISTANT
Dotty Gibson

MANAGING eDITOR
John C. Burnet!

ASSISTANT MANAGING
EDITOR
Susan G, Philbr ick

NEWS EDITOR
Gene Smillie WB6TOV/\

EDITORIAL ASSISTANTS
Elisabeth BlaCkmore
CynthIa SmUh
RlcMr<l Phenix

800K PUBLICATIONS
JlmPerry

PRODUCTION MANAGER
Lynn Panclera·Frase,
ART DEPARTMENT
Judith Dalby
Bob Drew
James H, Gray 11
Bruce Hadin
Chip Jackson
Dian Owens
Noel R. Sell W81 AAP
Robin M. Sloan
John W. White

PRINTING
Gary Steinbach

PHOTOGRAPHY
am Heydolph
reee elutl
TYPESETTING
Barbara J. Latli
Holly J Walsh
David Dawe

BOOKKEEPER
Knud E, M, Kel le' KV4GGI1

CIRCULATION
Barbara BlOCk
Lau'a Barnicle

DATA ENTRY
Mary Kinzel
Denise Lo/anger

DIRECTOR OF MARKETING
AND CIRCULATION
Robert A. LaPQlnte

ASSISTANT CIRCULATION
MANAGER
Mary Beth Staner

BULK SALES MANAGER
Judy Waterman

SHIPPING
Ethan Perry, Mgr,
BII! Barry

RECEPTIONI ST
Belh Smith

ASSOCIATE S
Robert Baker WB2GFE
E. H. Barnell W SQIIX
SChley COx WB9LHO
Tom DIBiase WB8KZD
Terry Fox WB4JFI
W. Sanger Gretln
neve Ingram KnWJ
La,ry Kahaner WB2NEL
Joe Kasser G3ZCZ
Bill Pasternak WA61TF
John Schultz W4FA
Walle, SCOII K8DIZ
Peter Stark K20AW
Chuck Sluart N5KC
Bill Turner WAQABI

COMPUTER PROGRAMMING
Richllrd J. Dykema

CUSTOMER SERVICE
Florence Goldman
AOVERTfSINO
Aline COutu , Mgr.
Bill York
Nancy Ciampa
Wil liam Q. Hoyle
Marcia Stone
Gaye Halberg
LorI Mugford
Rita Rivard

Staff

4



TX 4450 10450 0 Mil'
RX 442,0 to 447 GMHl

'"
180rnm 0·1 116 ) " ,de
60mm (2·3/8 ') hIgh
,40mm (9-/ 116') deep

2 Jog (5 Ilbs)

~8!,, ~l e ,el ela. o" ph.,. sh!!

HIOjh 10 waU,
Low I "aU A~pto.

l~..~e ""cropllllllll
(500 VI "'!!' en ",len

1pV Iw 3IlI dll 5
o S,N lor 10 tlll

2ll 'H,I-fi till
~tHlI 111 dB

sse 8~1~"ced mod.l~lIOn

fM ~"" b1 1 '_t~"ce

l'equeoC'l shill
AM l ... JIO'fI'"' lSlMuIllIlIIl

IU 0 10 116 0 Mil'

ZIB mm (I0-1Ia' 1w,de
I Z4mm (H/8' I h,gh
3Z0mm (I2-5/B") deep

II Gig (24 :> I ~ s )

sse fM, CW 10 W3tt s
AM 3 watts
f M (Lo") Apll'o. I w~tl

sse (usa lSa), CW, AM, FM

less ttIaa I Il'V I.
10 III QIlIIIlJ8U
S5! &- CW 251l'V .-
10118 (S If)/ll

AM OpV tw I(Ull (S+illffl

-1'1 ~ /of\'
sse CW &- AM 2 H H" 6 ee
4 8 t HI/ -lll 1lll
Fl.l 12 ' .HII--i da
14 ' Hl:/ -Ill 1lll

'"

Vo"~ble reactance aHeCI shitl

161mm 16 ·5116" ) WId e
61 mm (,-3/8") o,yo
,J{lmm (9-11 16 ) deep

1 751.g (365 Ibs ) Ap~'u,

IUOOlOU/M5 MIl,

OyA41111C IIlItlQplwle "'1Il
PH ,..-un 500"

Illgh 101.,5) watt, (m'" I
Lo w f(. 5) wstt app,o.
(adlusta~ le to 10 watt.)

leu I1IMIIl 2'5 pY

"'Of' .... re dB

"""e.. 1ti .B " JII U1,
., ali'; IfIt~

VFO·700 remote VFO SP·70 e.te.nal $pea ker KP$·l QO""e. suppty. Me-so base m c.o
phone MC 30S mobole nOIse cancelling m,crophone, and MC 4 5 Touch-Tone m creon ne

Mooe'

Oimeosloos;

Weight

Mod.lohO":

ACCESSORIES -

·m,

'"o era
a
era foe S "ii"",'
who Q:;new ,men

,"cilnnmll capa ,
lA·,eOO
Loo,)<s tile Same as Ire ]A 'l 6~ . but off.' 10
watts RF output ( Swdch~bl. 10 1 walt low power )
Al so uses RM HI M,croprOC"lI ~Of Con t ro l Unit 1'0'
the Amateur Operator whO s looki ng lor op t,mum
versahhly ,n a z -rnet er FM transceiver'
AM-'S
Combined wllh 8,\h9' th e fA 7600 Or TR-7625
til, s opt,onal MIcroprocessor Con trol Uo, t allows
the operalo. to store fr eq uenCIe s ," SI X rnernone$
ts,mple ~l fllpea'efl. scan all memory Channels
au lomahcally scan up the band In 5- ~Hz sleps
manuall y iCllJl up Of do wn ,n 5- ~Hl single or las t
connnuous steps set lowe. and upper scan
I,m'ts. cteee scan (to. t,ansm' lt,ng) slop scan
( w, th HOLD bullO") scan lor busy or Qpen
channel setec t repeater mode {SImple . t.aosm I
"eQueocy ottse t t- 600 kHz O. 1 MHZ), O. Doe
memo,y l.aosmll f.eQueocy Ope.al",. 00 14395
MHz s mple. (MARS) 1I0d IS ",dap 'able to all M ARS
l .eQuenCles DIsplay lod ceres l.eQuency (even
""h lle scannlno) and l unCI on. (SUCh a. autoscan
lowe. scan f.eQuency 11m l uppe'scan mIl, and
effO. '" l.anSm ll1lOg Oul 01 bandl
TS·700SP
He'e·s an OI.I lSlano ng 2·mele, all mode
treosce.ver lhal "rovloe. an .._t ,a d,mens on 01
ve 'sa l IIty o ver Ihe ent"e 2-meter banO Feature
packeO anO equlPj)80 l or sse FM_ CW ano AM
Comploete w ,t h bUII!·1O dIg tat l requency 'eadoul
rece ver preamplll,e' vox ..detone and
mlc,ophone

See YO'" Aumon..,d Ken ...ood Dealer fo< mOre de'a I~

TA-8300
Des gned fo r use In the lO·cm amateur band
Un Que des gn of the TR·8300 ma~es It a orea '
eec ce for mobile or foxed-stal lon use ThIS FM
lransce ve, IS capable of F3 em'SSlon on 23
c,yslal -conlrolled channels Uhree sup"lIedJ
T'ansmlfle ' outpue IS to .....Us

TR IO KENWO O D CO M M UNICATIONS INC
1111 WEST WALNUT COMPTON CA 90nO



looking West
Bill P.t~n<lk WA61TF
24854·C fkwhall A.-e.
Newhslf CA 9'321

Attention, nostalgia buffs
have we got something lor you!
As many of you are aware,
K6MYK (now WR6ABN) was one
of the nation's first successful
amateur repeaters. 1t has been
in almost constant day-to-day
operation since the spring 01
1956. Anyway, in doing research
for a new FM and repeater book,
1spent a bit of time with MYK's
deslgnerlbullderlticensee Art
Gentry W6MEP. During the
course o f one afternoon visit,
Art hauled out a true piece of
amateur relay history.

In the accompanying photo,
Art is busy dusting the cobwebs
ott tne original K6MYK receiver.
The receiver was designed and
built by Art in the early 1950s
and was the first such device
specifically designed for moun
taintop relay service. It is a
single conversion affair with a
cavity front end with an overall
bandwidth on the order of 40 to
50 kHz. Not exactly narrow
band, but in those days it wac
years ahead of its time. This
was an AM receiver, since
K6MYK was originally an AM
repeater.

This receiver remained in ser
vice until about 1969, when It
became obvious that FM was
going to replace AM as the " in"
on two meters. During its life
time, it performed admirably.
Only an occasional tube had to
be replaced. This receiver was
part of an overall repeater pack
age whose survival and growth
pattern helped pave the way for
much of what we have today.

A5-RADIO·$HACK·QOE5-S0·
GOES·THE·???? DEPARTMENT

Of the many meqeztnes.
pamphlets, and flyers that

come across my desk each
month, pemeps my favorite Is
the monthly flyer published by
Radio Shack. No, it 's not
because of the monthly spe
cials RS runs. No .. . the first
thing I do is look for something
called the "Flyer Side Chat,"
written by Radio Shack Prest
dent Louis Kornfeld.

I've never met the man, but
alter reading about 35 or so of
his columns, I kind of feel that I
know him. Through him, I may
have gained a bit of insight into
the AS operation itself. Tandyl
RS is really a company on the
grow, and Louis Kornfeld is ob
viously quite proud of that fact.
Irs not what he writes, but
rather the obvious positive ap
proach with which he writes
that makes his pride obvious
even to the occasional reader.
He is also a very straight
forward man who likes to speak
his mind; his "Flyer" editorials
never beat around the bush.

I mention all this because I
have found Radio Shack to be a
good indicator of the state of
the entire hobby electronics in
dustry. They are trend-setters.
unafraid to take a giant step tor
ward if a viable market seems
available. Witness the success
of their TR5-80 computer and
many other RS products 100
numerous to mention. The nice
thing about Louis Kornfeld's
" Flyer Side Chat" is that It gives
you ongoing insight. To see
what I mean, I suggest that you
visit your local AS and pick up
their current "Flyer." If you are
like me, you will probably get
hooked on Kornfeld's editorial
comment ... or on a TAS-BO of
the kind I am saving my pennies
for these days.

THE 22O-UP·NORTH
DEPARTMENT

Ward Hilt WA6FUH is an old

friend of mine. I first met Ward
in 1972, about a month after
moving to the southland. In fact,
one of the very first Looking
West columns announced his
engagement. Since then, Ward
and his wife Barbara have relo
cated in Camino, california,
where Ward operates his own
dental laboratory. I had not
heard from Ward for a long time,
until the other day when our
" postal lady" delivered a rather
interesting note lrom him that I
wish to share with you. It con
cerns a 220 repeater project that
Ward and some other local ama
teurs are involved in .

It all started about a year ago
on 146.52. Ward's house sits at
about the 3OOO'level, and, need
less to say, he does not need
very much power for good strn
plex coverage. One day on .52,
Ward talked with a group of
amateurs in Sacramento who
were looking for a location for a
220 repeater. One thing led to
another, and when WB6UBFI
RPT commenced operation, it
did so from Ward 's house
(where it still resides today). As
you may have surmised, UBF
has rather good coverage. It is
an open machine operating on
223.10 MHz in and 224.70 MHz
out, with a 9O-degree antenna
pattern which gives excellent
coverage throughout the sacra
mento, Stockton, and Auburn,
California areas. It also gives
some extended coverage to
places as far away as San Jose.
Not bad for a home-buill system
thai started life as a Clegg
FM-76 transceiver.

By the way, an interesting
method was utilized by this
group to obtain the desired ccv
erage and pattern di rection.
Rather than use a J-pole enten
na phased for a cardioid pat
tern, 'the UBF antenna system
consists of four 7-element KlM
yagis fed from a tour-pert KLM
power divider (which in turn is
connected to a Phelps-Dodge
22o-MHz cuptexen. They are
fanned out at equal intervals to
produce the desired pattern.

Ward reports that results with
this novel approach have been
far better than expected.

Currently, UBF has about 15
regular user/supporters. but it
also has the welcome mat out
for anyone else who wishes to
drop by the channel pair. There
are plans in the' mit1 for a two
meter remote downlink to se
lected simplex and repeater
channels, along with a second
downlink to six meters for op
erating OX openings and six
meter path experimentation .
Other projects on the fire in
elude a complete touchtone
decoder system to activate
most of the foregoing, along
with a secondary power source
which might be solar. Of course,
all of those plans are dependent
upon usership growth and fi ·
nancial support.

Each week, we hear of new
220 relay activity starting up
here or there. This is extremely
important news, In thai It helps
ensure the future of that spec
trum. It's no secret that our own
government Is about to try to
sell out 220 MHz at WARC '79.
We have covered this In depth in
recent Looking West columns.
What is nice to see is that
others agree with my policy of
taking the initiative to build 220
activity to a level which would
make a 220 maritime takeover a
very hard task. Remember, to
day the old 73 slogan, "220
Use It Or Lose It!", Is more im
portant than ever before.

This brings us to a recent
special issue of 220 Notes. En
titled "A Special Action Bulle
tin," its contents outline what
action you and I as Individual
amateurs can take to try to
persuade our government to do
an about-race in regard to 220
MHz at WARC. Also included is
a suggested form letter to be
used as a guide in requesting
that action be taken by the FCC
to keep 220 to 225 MHz ex
clusively amateur. The form let·
ter was prepared by Barry O.
Bayer K9CFV of the legal firm of
O'Ancona, Pflaum, Wyatt, and
Risklnd. It takes Ihe stand of
supporting the Petition for
Reconsideration on Docket
20271 filed by the 220 Spectrum
Management Association of
Southern california. The letter
reads as follows:

Secretary.
Federal Communications
Commission,
Washington DC 20554

Re: In Support of the Petition 01
th e 220-MHz Spectrum
Management Associa tion
of Southern California, for
Reconsideration of Portion
of Report and Order Docket
20271

I am a licensed amateur radio

Art Gentry W6MEP dusts off the original K6MYK receiver.
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OMNI HAS IT AU. All the advantages and capa bilities, all the new
conveniences and new levels of performance you need, whatever your
HF operating specialty. All built-in, ready to use.

AU SOLID-STATE. All the advantages of total solid-state from the
pioneer of HF solid-state technology. Reliable, cool, stable - from
receiver front-end to transmitter fi nal.
AU HF BANDS. From 160 through 10 meters (and aU the crystals) plus
convertible 10 MHz and "AUX" band positio ns for possible future needs.
AU BROADBAND. Band changing without tuneup - without danger
to the final amp.

AU READOUTS. Choose OMNI-A for analog dial (1 kHz ma rkings) or
OMNI-O for six 0.43" LED digits (100 Hz readability.)

All VOX AND PTf FACIUTIES built-in; 3 VOX controls plus PTf
control at front and rear jacks for external PTT switch.

ALL SQUELCH NEEDS for tuning and monitoring are built-in.

ALL FILTERS INCLUDED: 4-positlon CW/SSB filter (150 Hz
bandwidth with 3 selectable skirt contours) plus 8-pole Crystal filter (2.4
kHz bandwidth . 1.8 shape factor.)

All MODE SWITCH puts all filters to work in a ny mode.

All BREAK-IN: Instant or delayed receiver muting to fit any band
condition or mobile operation.
ALL-VERSATILE OFFSET TUNING ; dual ranges, = 5 kHz range fo r
off-frequency OX or = 0 .5 kHz range for fine tuning,
ALL-SENSITIVE RECEIVER; fro m 2 /LV on 160 m to 0.3 /LV on 10 m
(10 dB S + N/N) for ideal balance between dynamic range a nd sensi tivity.

ALL OVERLOADS HANDLED; dynamic range typically exceeds 90
dB and PIN diode switched 18 dB artcnuetor also included for extra
overload protection.
AU UN EAR/ANTENNA BANDSWITCHING FROM FRONT
PANEL: aUxi8ary bandswitch tenninals on back panel for external relays
or circuits are controlled simultaneously by the OMNI bandswitch.
AU INTERFACE JACKS FOR PHONE PATCH; access to speaker
and microphone signals.
ALL-LEVEL ADJUSTABLE ALC; set output fro m low power to full,
retain low dis tortion at desired drive to power amp.

ALL SIDETONE ADJUSTMENTS; pitch and volume.

AU-POWERFUL, AU-WARRANTED FINAL AMPLIFIER. 200
watts input to final. Proven design with full warranty for first year and
pro-rata warranty for additional 5 years.

AU 100% DUTY CYCLE. For RTTY, SSTV or sustained hard usage.

ALL-MODE POWER: basic 12 VOC for easy mobile use, external
supplies for 117/220 VAC operation.
ALL FRONT PANEL MICROPHONE AND PHONE JACKS.
Convenient. ~

PLUS AU THE OTHER HANDY BUILT-INS: "TImed" 25 kHz
crystal calibrator in OMNI-A with automatic 5-10 sec. "on" time for easy
2-hand dial skirt adjustment ... Zero-Beat switch for placing your signal
exactly on CW listening frequencies . .. SWR bridge switches "S" meter
to read SWR each time you transmit lor contin uo us antenna monitor
ing ... Separate receive antenna capabiUty ... Dual speakers for greater
sound at lower distortion . .. Pluq-in circuit boards for fast, easy field
service.
AU-FUNCTIONAL STYLING. "Clamshell" aluminum case clad in
textured black vinyl with complementary nonreflective warm dark metal
front panel and extruded aluminum bezel and bail. Convenient controls.
Complete shielding. And easter-to-use size: 5W'h x 14 Y4"w x 14"d,
AND ALL THE OPTIONS: Model 645 Keyer. Model 243 Remote VFO.
Model 248 Noise Blanker, Model 252MO AC Power Supply.

Model 545 OMNI_A $899 Model 546 OMNI-D $1069

Experience the all-encompassing HF world of OMNI. See your TEN-TEC
dealer or write for all the details.

'
r.:.:I~EN_TEC .INC.1"11 ~EVIERVILLE, TENNESSEE 31112,,,,,,n,,,,, "NCOlN '''. CNOGAOO, "'. .-.
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HAMnIONi iNCe
WHERETHEHAM ISKING t"'~ FOROVE:130YEARS ~ H'

let Us Fill Your ta" Specific Need s From

OUR S2,OOO,OOO.OO AMATEUR GEAR INVENTORY

CIRCUIT BOARDS
• REPEATER CONTROL
• COMPUTER PROJECTS
• SENSITIZED BUNKS
• NEGATIVES/POSITIVES
• PRQTO·TYPE BOARDS
• PARTS KIT
• CUSTOM ETCH/DRilL
• RCA 1802 MP BOARDS
• CIRCUIT BOARD DESIGN
• PROGRAMMING PADS
• ART MASTER PREPARATIONS

w. e.. _IJ ....'" III ........ JOU need
10 ....k•• e-e~d. S-.cl SASE. 25_
,... c.....

10 0

OC Stafford ~""

Electronic SenIce and Development
427 S. Benbow Rd.

Green,boro, Ne 27401
919·274·9917 DA Y/NITE

....."Il .......1.........~ ... Wor ld

NEW ELECTRONIC PARTS

ALL THE fAMOUS NAM[S-TRANSCEIVERS-AMPLlFIERS-ANTENNAS-TOWERS

RTTY
UT. SPEED CVTR BOARD
KI T $101l.lIS
BOARO ALONE $18.9S
AUTO CW 10 KIT $31.90

SHIPPING
I _I(,~~ INCLUDEO

IN PRICE

SPECIALS
KEYBOARD ENCLOSURES

W D H ' RI C£
SIX SIZES 1~" a.}" T' $IS.2D

11" a.,. ' J" 18.)S
20" e.r- T' I, . ZS
U " lI _T' l " " .SO
17" 11.T· T' 18_80
20" 11.)" T' 20. 1S

BI..., ba... S9ecih .. toil. Of black top.

Stand ".m• . li..tli". components . Stocked in
depth. 2" ""'If d.liv••.,. La.. p"c nd man• .,
back gu••• nt.... on all p.oduct., ca...,.

STAMP BRINGS CATALOG

- ONLY
$!l.Hl

_M'"
. ~_._~..-... r ._._"-'- - .'- '-
De y te pro Electronics. Inc.

Foo..-t., NuO. a EIe>c:I.O.lIce-'" 035 
Jon ... W llSHr.! IN . U UH G TOH HU_ l ~l . &GOO.

PHONE 312-8700555

, " , • • "0 " -, ".-I :.• •

215-357-1400

Give us a try before you buy· Call Jim Titus

FREE UPS SHIPPING
ON PREPAIDORDERS

'""'"' C'":::'~:""~.:J

•• ••• •
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The
A minimum 2 watts out gives you plenty of
power for local two-way communications
and repeater a ccess . Spurs are down a full
60 dB so you never worry about causing
interference or accidentally keying repeat .
era . A se para te s peaker and microphone
and weU-designed fM ci rcuitry bring you
outs ta nd ing audio quality on both trans 
mit and receive. Eight crys ta l-con lrolled.
cha nnels and =. 600 kHz offse ts g ive you
a total of 8 receive and 24 transmit
cha nne ls for real versatility.
Shop and compare l At ju s t SI89.95 in kit form. we don't
think you'll find a better all-around head-held rig than the
VF·200l! And with ils comp le te list of option s - auto-patch.
tone encoder. external mike and holster-style carrying
case - it puts recl z-meter power right in your hands.
Like every Heath kit product , it's designed by Ha ms for
Ha ms, and it g ives you the value, features and perform
ance you're look ing for!

There's more for the Ham at Heath

Read about the new VF-2031 and aU the oth er
exciting Amateur Radio products from
Heath in the new FREE Heathkit Catalog.
Sendforyourcopytoda~

Or bring th is cou pon to yo.... nearesl Heathkit
Electronic Cenler (Un its of Schlumberger Product s
Corpora lionl loTa cop y 01 yOUT FREE ca talog.

Price is mail o rde r net. F.O.B. Benton Harbor
Michl'iJQn . Prices and specifications subject to
c hang e Wi thout notice.

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

•
Health CompOII',. D.p•. OI I · ~O •FREE! '-.- I . DIDDHa . b or. Mlclt.Iv oD4toU

'. Please send me my fREE Heathkit Catalog. I.
I am not on your mailing list.

• •I No",. I
• ,,"' 0 . •• •I City S ta t. I
I AM.389 Zip IL ~



OVERVOLTAGE

TRAM DIAMOND 60

1 1

Hang in there, Larry. Your rig will
be coming up.-Jeff DeTray
WBBBTH, Assistant Publisher.

Although few hams build
their own transmitters and reo
cetvers as in the days of AM,
there is much home brewing in
th e area of station accessories
-keyers , computers, test
equipment, etc. Power supplies
are popular to build so that the
2-meter rig can be used at home
as well as in the car. Power sup
ply circuits are so common and
many hams have a false sense
of security, particularly with the
" new " 3·terminal regulators
with thermal shutdown, current
limit ing, etc.

I have been keeping fairly
close tabs on your articles on
CB·to-10 conversions, but I
must have missed one, because
I haven't seen anything on the
za-cnannet Tram Diamond 60
SSB rig. You have a great mag .
Keep it up.

Larry Seymour WB9UFT
Mahomet IL

knocking the ARRL.
I have never been able to f ind

W2NSD/1 giving code practice
on the air. As far as the 50-year
old code tapes by the ARRL are
concerned, I learned the code
in one week from it. You say
you dislike putting in the com
mercial for 73 tapes, but you
stttt put It In, didn 't you? I am
going to get the 732o-wpm tape
and, if it's as good as you say, I
should be able to pass the Ex
tra code test after the first time
through, since it took a week
with that no-aood ARRL 50
year-old tape.

In you r January Issue, you
say Radio magazine had better
projects by far than OST. Why?
Because you oon'tuke OST?

I made a few projects out of
OST and they worked right the
first t ime. So far , I haven't found
anything in 731 wanted to make.
So does that make OST by far
the better magazine?

Wayne, I think it' s time you
started working wllh/for arne
teur radio instead of against
OST all the time. You can start
by stating in your editorial what
you and 73 are doing for ama
teu r radio, just to refresh our
memories.

I don't really expect to see
this printed in 73, but I just
thought I wou ld let you know my
feelings. If I were knocking OST,
I'm sure it wou ld get in print.

Best regards to you and
yours, Wayne; 73s for now.

Gordo n Trask os W08DWO
Milford Ml

I~__I

1
SLAMMING1__---'

I got to the point when I had
to write. I got my Novice ticket
in December of 1976, my Gen
eral in October of 1977, and my
Advanced in June of 1978. 1
have had a subscription to 73
and OST since that time and
think they are both very good
magazines. I just got tired of
you putting down the ARRL.
Anybody who does something
will make mistakes; maybe
that's why you don't.

I have yet to see any other
magazine cut the others down
like you do OST. You just can 't
seem to resist a chance to put
the slam on them. I don't know
what your personal grudge is
against them, but I do thi nk it 's
about time you started using
your editorial for other things
besides devoting 75% of it to

tester, I feel there are enough
contests now, and setting up
more may cause us to lose suo
port from those who really
dislike contests. It may also
tend to cloud the main purpose
of the organization. In any
event, I hope you'll be ready to
go when the time becomes
right.

Perhaps you're tired of heat
ing success stories about your
code tapes, but I'm going to
relate one, anyway. Two friends
of mine, one a Technician and
one with an Advanced ticket,
were preparing for FCC tests at
a local hamfest. I gave the
2O·wpm tape to my friend with
the Advanced, and subsequent
qso-tyoe tests that I sent him
on the air con firmed that he
would have no trouble with the
test. My Tech friend has been
away from code for so long that
it looked like a real challenge.

I started him off with your
beginner's tape and then gave
him the ta-wcm tape. His proq
ress seemed somewhat slow,
and he further seemed to have
difficulty when I sent him aso·
type tests because he wou ld
tend to read the copy and get
lost. So I set my sending/spac
ing to match your 13-wpm tape
and made up several aSO-type
tests with questions fo r him, so
he would have a better idea of
what to expect at the actual
test. At the tremtest. I learned
early that my Advanced friend
had passed his code test; I
waited like an expectant father
to see if my Tech friend had
passed his 13-wpm test. He
finally emerged all smiles, as he
had passed the test -at 20
wpm!

While I don't recommend us
ing the 13-wpm tapes to prepare
for the Extra, this should give
you an idea of the margin of
safety in the tapes.

R. Michael Reed KQUP
Wolbach NE

, .'
, ,
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air without identifying the
transmission -breaking the
law, in fact! Whether in self
preservation or as an exores
sron of neo-fascism, this in
dividual deliberately violated an
FCC rul ing, and did not possess
the courage, decency, or m
tellectual fortitude to explain or
admit his actions. The only
alternative was to complete the
aso on the repeater'S reverse
frequency pair.

There is no argument or
debate over the right of a con
trol operator to shut down a re
peater. The concern is that such
an important issue as nuclear
power now has individuals who
consider it a controversial
topic-one that is taboo.

Let free speech prevail! Let
the basic tenets of this nation
stand, not only throughout the
country but throughout amateur
radio as well. After all, ham
radio is part and parcel of our
entire framework of freedom.
Let the open forums happen.

Finally, it is easy to identi fy
the ham neo-Nazts and all they
represent by simply engag ing in
a friendly open dialogue with
smatterings of relevance.
They'll run and hide, only to plot
behind the curtain of the ex
ecutive committee meetings.
There they feel important, In a
world and modified hobby that
is so far intellectually removed
and unaware that the only con 
solation is peer friendship and
closeness. Watch them; ob
serve them; identify them; but
most of all, feel sorry for them.
But make certai n that your
views and your right to search
for a meaningful aso are not
repressed!

Jozef Bon lakowskl WB2MIC
Neptu ne NJ

I THEIARL AND TAPES I
Regarding your conception of

the IARL, please go for it, as you
have my support. I am sotired of
hearing the League "line" atthe
hamfests and in their magazine.
It seems ludicrous to th ink that
people who can sink as much
money as they do into their hob
by can 't afford another $10, or
more, a year to protect the ir tn
te reate, and regardless of
League claims, lobbying is the
only way to do that. Perhaps
you 're correct about the con
tests being the way to establish
visibility. But, as an avid con-
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Recently, the world has wit
nessed the worst nuclear acct
dent in the history of the United
States. On the east coast, and
especially in central New Jer
sey , this incident has made resi
dents aware of how vulnerable
we are to next-door nuclear
technology.

Amateur radio is now, as it
has always been, a prime vehi
cle for the exchange of ideas
and for open discussions be
tween and among concerned li 
censed operators. For example:
Senator Goldwater K7UGA con
verses with social studies
students throughout the coun
try, Columbia UniversityW2AEE
Initiated the National Student
Information Net (40m) during
the 60s, and so on.

Since then, however, some
thing has been added to ama
teur radio . state-of -the-art
technology (but not state-of-the
art thinking) has produced the
repeater-that wondertuuv-ettl
crent contraption capable of
fostering human interaction
and "communications."

Amateurs throughout the
country in the style of "New
Directions Radio" are dis 
cussing the issues, learning
from each other, and forming
views which may, in the future,
preserve not only amateur
radio, but a large proportion of
the population as well.

Repeaters with their asso
ciated control operators, in
many cases, prevent cornmunl.
cation from taking place. Wit
ness: a discussion of events on
the 147.6451147.045Asbury Park
repeater between Bob WA2DEX
and myself, WB2MIC. The topic
of discussion was the events
which took place the previous
day In Lacey Township during a
scheduled debate between the
Jersey Central Power and light
Company and the Safe Energy
Alternative Alliance. One In
dividual of the SEA AlI1ancewas
arrested while questioning a
plainclothes police officer who
was recording license plate
numbers. The legality and pur
pose of this officer's actions
were described and discussed.
Bob is familiar with such mat
ters.

At this point, some true
American (protector of free
speech and Mom's apple pie)
tcucntoneo the repeater off the

1__---1
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E, P. Rolek K9SQG f8
Dayton OH

ORP ZONE

ICOM EAST

When a company tha t acver
trees in your magazine performs
a service which Is far beyond
the expected, with courtes y and
a sense of dedication , I felt that
you would like to know about it.

First, let me assure you that I
have been so delighted with the
products and servi ce of Icom
East , lnc., that I have added

F. W. Anderson W7AR
8041 31st Ave. N.W.

Seatt le WA 98107

We're in the process of taking
the advice of K5UKH (Ca to 10
- part XV, November, 1978) and
converting a currently-discount
ed ($34.88 eac h) Reali s t ic
walkie-tal kie, Model TRC-201, to
ten meters. This unit Is identical
to the TRe-lao wh ich Tom Mur
phy K5UKH modif ied. The reo
ceiver in this unit is unusually
hot.

Inte rnational Crystal has the
correlation for prOViding us the
pair for 29.000 MHz. Another
uni t, th e 5-Watt TRC-208 with 6
channel s, is tempt ing as it
would provide a tight band of 6
channels from 29.000 through
29.050 MHz for QRP operat ion.
A 12-volt power cord plugged in
to the car l ighter liberates you
from dying carbon batteries or
flagg ing nicads.

Th is is the time, Wayne, to
stimulate hams into honoring
and using a QRP zone, because
th ere are already such large
areas on ten for other modes of
transmission other th an AM.

I would wel come correspon
dence from interested hams.
Service bulletins ($2 each) are
available through Radio Shack
sto res.

1 1

used as the basis for my eert
conducted study program In
amateur radio theory and prac
t ice over the past several years.

I found the topics introd uced
there to be an excellent start ing
point for study of the extensive
li terature surrounding amateur
rad io. I undertook th is as a
surprisingly-enjoyable past Ime
whenever I found the time to
continue with it. As a result, I
have been able to reach the
point where I am confident that I
can be of considerable assis
tance to the ham fraternity and
the public which we serve.

Thanks are also in order for
the 73 Magazine code tapes
wh ich I found helpful In brush
Ing up on the zc-wom code
speed needed for the Extra
class license exam.

rbcmes C. Klpps KA8Z
Fresno CA

Continued on IMg6 158
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GALLED

THAN KS

SMALL PROBLEM

I am a new Novice. I have
bought $SO worth of books
which I study at least 8 hours a
week. I subscribe to both 73and
OST. I 8m going to get that
General. I am build ing a 40
meter QRP rig designed by a
local ham, but I do have a prot).
lem wh ich you seem 10 be un
aware of.

73, OST, and all the menutac
turers do not realize that the
typical new Novice has ttmfta
tions as to what he can do. I
would like very much to build
the Mini-Miser receiver In the
HandbOOK. The assembly of
parts on boards offers no prob
lem, but I cannot manufacture
PC boards, the shielding, and
the cabinet. Therefore, it won't
be built and we both lose.

Another thing that galls me is
the way your publication lacks
si mple and thorough art ic les for
the Novice. Maybe when I get
my General, I wil l be equally ar
rog ant. I hope not.

Nate Bushnell KAIOGN
Littleton CO

I read you r March, 1979, arti
cle on the un iversal alarm clr
cu il. it came out just at t he right
time. With high water levels duro
Ing the spring thaw, water seep
age Into the basement started
to become a problem. If I had
th is early warn ing system bu ilt,
I could rectify the situation
before it caused any damage.

I went down to the local parts
emporium and picked up a HEP
C4001P MeMOS chip. it states
on th e package : " Pin-lor-pin
replacement for CD4001A,"
wh ich Is what the project called
for. There wa s only one th ing
overlooked and that is the type
of gate HEP th inks a CD4001A
is. Their chip is a quad z-mput
NAND gate which, of course , is
not correc t for the alarm. If yo u
have to use the HEP line, get
their C4OQOP which is a quad
z-lnput NOR gate, even though
HEP thinks that it is a "pin
lor- pin repl acement fo r a
C0 4000A."

Now that this smeu problem
is out of the way, the alarm Is
complete and works great .

Dave Faucher WA1UaC
Coflinsvliie CT

'-----__I

1'--__1

'__--JI

Recently, I was successful In
obtaining my Ex1ra class Ii·
cen se. Many thanks are due to
the editors of 73 MagaZine who
put together that TAB book,
Amateur Radio Extra -Cla ss
License Study Guide, which I

I

BIG PROJECT

BACKSTABBING1 1

Lany L. Sias NeASV
Kansas City MD

That's an awfully big project,
Don. Does anyone want to take
on this project?-Jeff DeTray
WBBBTH, Assistant Publisher.

an error rate of about 3% . The
difficu lty of the groupings and
the added 5-wpm speed was
just what I needed to push me
Into the 2().wpm piain text re
qu ired by the FCC.

Without the skill I acq uired
from th e ta pes, I'm sure I could
not have passed the code te st. I
th ink th ey are excellent, and I
woul d c ert ainly recommend
th em to anyone wishing to up
grade.

Wi th you r reputation fo r ad
vancing t he amateur rad io field,
I would like to suggest a booklet
that would be of great use to the
beginner in th is fie ld. Namely,
an evaluation of amateur equip
ment for the past fifteen or
twenty years, wh ich would in
clude the good and bad points
of each, the original cost, possi
ble current value, and some
Judgment of the equipment.

If 'IOU and your associates
could work this out, it could be
of value for th e beginner in buy
ing his first or successive sets.

Don Hurley VE3HAN
Brighton, Ontario

Walter R. Joos W6EKM
Vacaville CA

Recently, a friend loaned me
an October, 1978, copy of 73
(the f irst that I have read in
years) to review Info contained
in the article, " Mighty Mods for
the 8205." I was very interested
In 'lour editoria l on " a woman
ARRL director." I have been fol
lowing the action on Mary Lewis
vs. th e ARRL, Thurston, et ai,
and, while not having ali the
details, I always felt there wa s
backstabbing , etc. As you prot).
ably know, HQ has received two
peti tions fr om Northwestern
Division mem bers. One reo
quests that ballots be released
lor election of Director, and th e
other asks that Vice Director
Mayer K7BT be appointed In
terlm Director unt il the election
takes place. You will note from
minutes of th e January 24-25.
1979, Board of Directors meet 
ing (March , 1979, QS1), Vice
Director Mayer apparently was
not allowed by Thurston to at
tend (out of Division funds),
although 10 other Division Vice
Directors did! With regard to t he
last paragraph of that portion of
your ed itor ial , I absolutely
agree.

1 1

1

INFLATION

COME ON UP .

MORE ON TAPES

1 1
Come on up-the air is nice

and clean. Oon't let all the ar
tic les publ ished about 220 MHz
scare you. My fr iends and I here
on Long Island have enjoyed
this band for quite awhile; we
need support now. So, if you
have a 220 rig, p lease use it.

Ed Belnlich WB21BO
Whitestone NY

Don 't let this Inflate 'lour ego,
but It must be said that your
magazine gets better with each
Issue.

I got quite a kick out of t he re
cent letter you printed from (my
friend) Merrill Eidson of Temple
TX. (He'S one of my crystal sup
pliers for those If. -inch thick AT·
cut blanks and crystals for
rad iobeacon equipment at
Alaskan airports. He's the last
one o n the continent who
makes up these very important
crystal un its In the old FT·l64
3-inch ro und white ceramic
holders with two nickeled studs
protrud ing.) But I agree with you
as being right on in criticizing
the ARRL.

F. W. Anderson W7AR
Seattle WA

Unlortunately, overvoltage
protection Is almost un iversally
avo ided. For an adjustable
regulator, it is complex, but for a
fi xed voltage or limi ted range
supply, it is quite si mple.

Check the reference books.
An SCR, resistor, and zener are
about all 'IOU need, and pre
packaged ci rcui ts are available
commercially and surpl us. A
dollar or two is pretty cheap in
surance when 'IOU consider how
a blown regulator could do
many dollars 01damage to that
2-meter rig, computer, or what
ever.

Persona lly, deleting overvort
age protection for solid-state
circuits Is a crime which I hope
never to commit. But check the
articles; there are a lot of power
supply circui ts waiting to prove
the point .

Around the middle of Janu
ary, I received your 20· and
zs-wpm code tapes. At the time
I received them, you expressed
an interest In the amount of
t ime I spent going from the
General c lass speed to the Ex
tra class speed.

The total t ime I spent was
seventy-one hours. I am able to
copy the 25-wpm ta pe now with

1

1__---'1
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Microcomputer
Interfacing ---.J

·003 GO.
003 00' .., StART# I.XISP I SY!'IBOl.l C ADDRESS OF STARt
003 .01 377. m
003 ... GO. GO.

'" G03 333 l.OOP. .. IINPUT DATA FROM PORt 5
003 GO' ... '"003 ... ". C.. ICOMPARE IT '0 ...
003 ... ... ...
'" 007 312 " IIF" IT MATCHES 00'0 -DEtECT-
003 01. ... DETECT
003 .11 '" •003 '" 363 ,"P IIF" IT DOESN'T MATCH. 00'0

'" 013 '" l.OOP II.OOP ~D CHECK AGAIN
003 01' '" •003 01. '" DETECT. KOVAC
003 ... aaa OUT

'" '" 00,. 007
on 020 '" ...,
Table 1. Software example showing a typical assembler output.

an address if you use a symbol.
You cannot assign the same
"name" to more than one ad
dress. Most assemblers will
recognize a redefined symbol or
an undefined symbol and will
produce an error message to let
you know what needs to be cor
rected.

The final assembler output
will be in punched paper tape,
cassette, or disk form ready to
run on your system. Most as
semblers will also produce a
listing of the program showing
the address of each step, the
data in each successive loca
tion, a symbolic address name,
and the mnemonic, plus any
comments. A typical assembler
output is shown in Table 1.

After a program has been
assembled, it will probably have
to be debugged to get it to
operate properly. The program
checkout and debugging can be
painful without additional soft
ware "tools." Computer control
panels often prove useful, but
reading binary codes can be
come tedious, and there are
many computers without exter
nal controls and readouts. As
an alternative, there are debug
ging programs available for
most microcomputers which al
low you to charge instructions,
list blocks of data or mstruc. Continued on page 154

tions, and single-step through a
program one instruction at a
time.

One feature of many debug
programs ",5 the ability to
establish a breakpoint in the
software being tested. When
the computer reaches a break
point, the instruction at that ad
dress is executed and an output
device, such as a teletypewriter,
lists the contents of important,
internal CPU registers. Break
points are very useful since they
indicate not only that the com
puter reached a certain point in
the software, but also what the
computer was doing when it got
there. If a breakpoint is set In
the normal program flow and
is not reached, there is some
thing wrong with the program.
In this case, the breakpoint
would be moved closer and
closer to the start of the pro
gram until the error is found.
When the error is found, it may
be corrected by using the debug
program to change an tnstruc
tion, data, etc.

Once the program Is cperat
ing correctly, the debug pro
gram should have the means of
saving It on paper tape, a
cassette, or another medium. It
should also be able to read such

GLOSSARY
A program that allows edit functions suc~ as addt
tion of a line or character to a program, rnseruon,
deletion, etc. 11 permits you to alter your program.
The input data could be anything from programs or
reports to raw instrument data.
The program that converts the assembly language
code Into machine code, accepting mnemonics and
symbolic addresses instead of actual binary values
for addresses, instructions, and data.
A program which controls the operation of the
various programs available. The monitor will be
able to access the editor, assembler, or other pro
grams.
A program which anowa the user to observe the pro
gram flow and the results of the program's opera
tion in a etep-by-etep mode. A debugger may be
used to change data or instruct ions, alter registers,
etc.
A special instruction which may be inserted in a
program to break off the normal program control
and return control to a debug·type program. When a
breakpoint Is executed, the debug program will rn
dicate what the computer was doing at that point.
An assembler program which will generate the
binary code of a program for a computer other than
the type it Is being used with. For example, an 6080
crcee-essembter might operate on a PDP--6 mini·
computer.

Cross·Assembler:

Debugger:

Breakpoint:

Monitor:

Editor:

Assembler:

assemblers are faster and more
efficient. To understand how
editors and assemblers work,
let's consider the process used
to put together this column.

The first step is an outline of
the SUbject so that we can cover
it well in the short column for
mat. A handwritten copy is then
typed, corrected, retyped, and
perhaps corrected and typed a
final time. The Illustrations and
examples are formulated and
drawn separately. This is the
editing process. When writlng a
column, it is best to avoid
references such as, "the exam
ple below" or "the table on the
following page." When the col
umn is composed or assem
bled, references to Table 1 or
Fig. 4 are much easier to follow.

Computer software is oevel
oped In much the same way. An
editor program is used, either
on a microcomputer or a time
sharing system, to edit the in
dividual program steps. The edi
tor program can correct pro
gram steps, change steps, and
insert and delete steps just as
an actual editor can do with a
manuscript. The editor program
is generally unaware that you
are writing a computer program,
since you can use most editors
to write a letter, prepare mailing
lists, etc. When using an editor
to prepare a program in mne
monic form, symbolic address
es are often assigned to soft
ware tasks within the program.
In this way, the actual value of
the addresses for subprograms
or subroutines is not needed.
Just as we can refer you to Fig.
4, the program may similarly
reter to tne letters, LOOP, as the
starting address of a time-delay
loop. Allowing us to use sym
bolic addresses for program
steps means that the program
may be changed without regard
to the actual numeric values of
addresses.

The assembler program must
be such that it accepts informa
tion from the editor and gen
erates an output in a form com
patible with your computer.
Just as you assemble short pro
grams a step at a time, so does
the assembler. The assembler
contains a table of mnemonics
and their equivalent values. For
example, an 8080 assembler
would translate an MVIA in
struction into 076 octal. The
assembler also assigns real
16-bit addresses to your sym
bolic addresses, such as lOOP.
When using symbolic address
es, you must be sure to have a
program step for each symbolic
address, and you must assign

HALT

OU1" PuT

'"

I ~PUT

Fig. 1. Typical flowchart.

Jonathan A. Titus
Christopher A. Titus
David G. Larsen
Peter R. Rony

PREPARING YOUR
PROGRAMS

One of the problems facing
many microcomputer users is
the preparation of software for
their particular applications.
The software examples which
we have provided in past col
umns are short enough to have
been put together or assembled
by hand, l.e., we translated each
mnemonic into Its oclal, hexa
decimal, or binary equivalent.
Addresses for jumps, calls, and
Input/output devices are easily
added or changed since the
computer programs are short
and the addresses are probably
listed in sequential order on the
rough draft. Unfortunately, not
all software preparation is this
easy. Many application pro
grams can be many thousands
of steps long. This column will
initiate a discussion of the aids
available for microcomputer
program development.

One of the biggest problems
In software development is the
clear, concise statement of the
problem and how it is to be
solved. All of the desired re
sults, inputs, outputs, and the
complete program flow, includ
ing all cecrsron-maktnq steps,
must be considered before the
programming is started. This
can be in outline or block
diagram form, but a flowchart
will prove to be much easier to
follow. A typical flowchart is
shown in Fig. 1.

After the problem has been
well thought out and a solution
put in flowchart form, a deci
sion must be made. Is the pro
gram short enough to be easily
translated by hand? In many
cases, particularly where the
programs are simple, hand
assembly makes sense. In other
cases, software development
aids called editors and
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... at last . . .
your shack organized!

A beautiful piece of furniture - your XYl will love ill

1149.95 S-F RADIO DESK
Deluxe - Ready to Assemble
Designed with anglN rear shelf lor your
viewing comfort and ease of operat ion .

FINIS HES: Walnut o r Teak Stain,
Also available in Unfi n ished Birch, $134.95

Additional ln!a rmalian an Requell.
Check., Maney Order., BankAme, lc..d

Ind Masle. Charlie Accepted
F.Q,B. Culve r City. (In c.llt. Add 6% Sal" Tn )

~'"
S-F AMATEUR RADIO SERVICES

0l!A KEYSTONE AVENUE . CUlYE R CITY. CALI F 90230 - PHONE (2131837-~70

COAKIT
- - -

Every now .. nd then we rue into
l()melh,n ll unusu..r in OU, shopP,nll for equip
"""nl. In thIS case it w..s .. pilrt icul.., ly aood
buy on~Ol'X cassette ,e<;o,den , we I'lt't'ded iI

bu nch of recorders 10' code ta~ dupliut,on
_.. but in orde ' to buy at .. low once we had to
take about SO more than we need ed You bene
f it Thes e casse tte r...corders r...cord and play
both directions without stoPpinll, You millht
... xp...ct to pay from S2S0 up for a r... corde r like
this , .. w...·11 PilSS th...m along at our cos t .
a lter all . we're no t in the r...corder business.
Whole lhey laSl. lei these recorders for S75
.....ch O Ol' 10 a custom..." please _ don' t be
llrH'dy_ You un c..l1 up the Rildio Book shop
aod place your order w,th a cha.rll'" ca rd:
&OJ. 92 4-1873

CONNECTOR ASSOITMENT

$25.00 $23.50 .o<h
Po.lpaid loll of Ih.ee

Include" 5-Pl259, 5 ·50239, 5 _U6175, 5 -U6176,
2 . PL2S8, I· DM, I _Ml58, 2 _Ml59, I · U6255,
I . UG271, 2 - PL259PO. I · 1021 -20, I . Ll'ilhlnin'il
" " • •1o,._ ... o..'P' '' V.. *CCfIJ tf4 I Sitnd'", "H OorMDtl

COAKIT ~C"
P.O. Bol IOI-A Oumollt, N. J. 07UI

C it<le 01 on INd e. Service C..<:l

r- BI·DIRECTIONAL ----,
I CASSETTE RECORDERS I
* SPECIAL BARGAIN SALE*

r- I n t r o d u c i n g
Th< Hl-secund PL Tun<-Up.......,--._,.__.._-

.. ,__ _ .... __• ___ h

_, ,,_ '''''~IMII ''' '''''_''_ ........,.'......_.... ..........,._... .. ...'""': ./
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_."•••, ...... .._ "om '0·11." . .... . .....
..... ..... ........" ...... "..".. . _ on'.

COMPARE THE SE fEATURES

"'" ..,,.,n Uflf SIll ' l . '. O . 1~·· "
COOO T.....OOWU Tu ........( ...... ',""",",,, __ '0 ... ....
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Calendar

RobKr 8ak~ W82GFE
15 Wil'ldror Or.
Area NJ 08004

Contests

Minnesota aso Party
SOWP CW aso Party
DAFG Short Contest-SW
ARRL VHF aso Party
DAFG Short Contest-VHF
All Asian OX Conlest-Phone
West Virginia aso Party
ARRL Field Day
seven-t.ene aso Party
ARRL Straight Key Night
ARRL IARU Radiosport Competition
Colombian Independence Day Contest
CW County Hunters Contest
DAFG 10 Meter Contest
ARRL UHF Contest
All Asian OX Contesl-CW
DAFG Short Contest-VHF
ARRL VH F aso Party
DAFG Short Contest-SW
Scandinavian Actlvlty-CW
Scandinavian Activity-Phone
ARRL CO Party-CW
ARRL CD Party-Phone
ARRL Sweepstakes-CW
Ca·WE Contest
ARRL Sweepstakes-Phone
DAFG Short Contest-SW
DAFG Short Contest-VHF
ARRL 160 Meter Contest
ARRL 10 Meter Contest

ALL ASIAN OX CONTEST
Phone: 1000 GMT June 16 to

1600 GMT June 17
CW: 1000 GMT August 25 to

1600 GMT August 26
The purpose 01 this contest

sponsored by the JARL is to in
crease the activity 01 rad io arne
teurs In Asia and to establish as
many contacts as possible dur
ing the contest periods between
Asian and non-As ian stations.
All amateur bands below 30
MHz may be used. Entry cresat
ttca t tona Include: single
operator, 1.9 MHz band, CW on
Iy; single operator, 3.5 MHz
band; single operator, 7 MHz
band; single operator, 14 MHz
band; single operator, 21 MHz
band; single operator, 28 MHz
band; single operator, mult i
band ; multi-operator, mult i
band.

Power, types of emission,
and frequencies used must be
within the limits of your own
station license. General call for
Asian stations is " CO TEST,"
non-Asians use " CO ASIA:' No
crossband contacts are al
lowed. For participants In
single-operator classes, never
transmit two signals or more at
the same time. For multi-opera
tor participants, never transmit
two or more signals on each

Continued on page '54

band will be counted as a multi·
puer. Final score is aso points
multiplied by the total 01 multi
pliers.
ENTRIES:

Logs must contain ca ll,
name, and complete address of
parllcipant In block letters,
classification, time (GMT), call,
aTH of partner station, RST and
aso number sent/received,
band used, and number of
prefixes worked. Show final
score; logs without f inal score
will count as checklogs. For
SWLs, scoring is the same as
above; the same station may be
repo rted a maximum of 5 times.
Instead of message received in
10, theSWL should report call of
partner station (worked). The re
sults will be publ ished in the
news bulletins of the DAFG, In
RTTY Magazine, in the DARC
magazine, and in foreign courte
sy publications. Your log should
be in the hands of the contest
manager not later than 20 days
after closing each single con
test. Each later incoming log
will count as a checklog only.
All decisions are final. Send en
tries to: Klaus K. Zielski DF7FB,
PO Box 1147, D-6455 Erlensee 1,
West Germany.

All non-DL participants will
receive the results of each part
of the contest by regular mail.
An award will be given every
participant at the end 01 the
year. Special plaque for the top
scorers In each classification
stated in the annual results.

during the period. To optimize
long-distance contacts, it is
suggested that ten and fifteen
meters be used from 1400 to
2100 hours Z. The call will be
CO SOWP. A special certificate
will be ava ilable to all members
who contact a mi nimum of ten
other members during the pert
od. Requests for the certificate
must include a list of stations
contacted , dates. times, and
rnemoersmp numbers. In addi
tion, an SASE must be inc lud
ed. Certif icates will be issued
by the V.P. for Awards, Manuel
"Pete" Fernandez W4SM, 129
Hialeah Road, G reenville,
So uth Carol ina 29607. Re
quests must be submitted not
later than 30 June 1979.

DAFG SHORT CONTESTS
FOR 1979

SW (80 and 40 meters):
Saturday, June 9, 1300 to

1600 GMT
Sunday, September 9, 0800 to

1100 GMT
Saturday, November 24,1300 to

1600 GMT
VHF (2m and 7Ocm):

Sunday, June 10, 0700 to
1100 GMT

Saturday, september 8, 1200 to
1600 GMT

Sunday, November 25, 0700 to
1100 GMT

Th e DA FG sponsors thi s
year's short contests and wet
comes participation 01 all RnY
amateurs both Inside and out
side of Germany. There will be
an SW and a VHF contest, both
contests being scored sepa
rately. The contest Is split into
5 single contests within the
year. After closing the 5th
sing le contest, the winner of
the year In each ctasstttcatton
will be announced. Note: The
official rules were received 100
late to list the dates for the first
two weekends in January and
March.

General call is " CO DAFG
CONTEST." On SW (80 and 40
meters) alter each aso, the sta
t ion having ca lled last keeps the
frequency. The previous holder
should aSY. This rule is not
valid for the VHF part! Each sta
tion may be worked once per
band . Contacts via repeaters
are not valid. Classifications in
clude: SW-Class A: SW sta
tions above 200 Walls input;
Class B: SW stations up to 200
Walts Input; Class C: SWL sta
tion s. VHF-Class D: VH F ate
uons.
EXCHANGE:

RST, aso number starting
with 001, name, and aTH.
SCORING:

SW-Each completed aso
counts 1 point on 80 and 40
meters.

VHF- Each completed aso
counts 1 point per each 10 km
distance on 2 meters and 3
points per 10 km on 70 em.
Each different prefix per each

SOWP 4th ANNUAL CW aso
PARTY

The SOWP 4th Annual CW
aso Party Is sponsored by the
Society of Wireless Pioneers
(SOWP) and will be held from
OOOOZ on June 6 through 2359Z
on June 7. There are no formal
req ui rements except an ex
change of name, membership
number, and aTH. Suggested
frequencies are 55 kHz (± 5
kHZ) up from the low end of
each amateur band. Novices
will operate in the center of
each Novice band. Members
who can only participate part
time are requested to make
their calls on the even hours

3600.
Phone- 28700, 21400, 14300,

7275,3950. WB0nZ will also be
operating RnY on each band.
ENTRIES & A WARDS:

Include a check sheet for
each band/mode used if you
make 50 or more contacts. logs
must Include date/time (GMT),
bandS, modes, and exchanges.
Usual disqualification criteria
and classes of awards, plus
county awards to MN sta tions
with 10 or more a s o s. Logs
must be postmarked no later
than July tat; include an SASE
for return 01 awards and contest
summary. Send to HARG, cia
SCott Nelson W[»EFZ, 421 W.
Wisconsin Ave., Staples MN
56479.

June 23-24
June 30·July 1
July 4
July 14-15

July 28-30
Aug 4
Aug 4-5
Aug 25-28
Sept 8
Sept 8-9
Sept 9
Sep115-18
Sept 22·23
Oct 13-14
Oct 2().21
Nov 3-4
Nov 10-11
Nov 17-18
Nov 24
Nov 25
Dec 1·2
Dec 8·9

June 2-3
June 6-7
June 9
June 9·10
June 10
June 16-17

MINNESOTA aso PARTY
Starts: 1800 GMT June 2
Ends: 2359 GMT June 3

This year's contest is spon
sored by the Heartland Amateur
Radio Club. There are no mode
or time restrictions, but only
one transmitter is allowed in
operation at anyone t ime; no
cross band contacts are al
lowed. Novices compete with
other Novices,Technicians with
other Technicians. Novices and
Technicians must identify their
license class when sending
their call as " IN" or "fT" . Phone
and CW are considered to be
the same contest; please score
as such. Net QSOs are not valid.
EXCHANGE:

RS(T)and MN county or ARRL
section/country.
SCORING:

MN stations multiply total 01
points by the number of sec
tions plus OX countries (WNE
excluded). Others multiply aso
points by the number of MN
counties worked (87 maximum).
Score one point per phone aso
and 2 points per GW aso.
Ncvrcesrrecnntcrens count 5
points per aso. Contacts with
HARG station WBnTZ count 10
points per aso on each band.
SUGGESTED FREQUENCIES:

GW-2815O. 28050. 21050 ,
21150, 14075, 7075, 7125, 3725,
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Faces, Places

The Heart of America Radio Club W(JRR (Kansas City MOj provided
communications at the 1979 Leukemia Telethon. Among the 35
ham participants were Camille Norton WBIIYBA . John Bauerly
WBfJNKR, and Stephen Lufey WBfJLFY.

Last November. LlMARC (Long Island Mobile Amateur Radio ClUb)
members erected three new ATV repeater antennas at their new
Syosset, New York, site. The installa lion crew included (left to right)
WB2KeD. WN2VVR, W2MVS, W2KPQ. KA2CLQ, W2TRP. WA2SHC,
WB2WAK. N2FP, K2LJO, and WB2SDG. (Photo by K2JKX)

George Romanisky WA6WXD. Los Angeles County Sheriff, was on
duty at the Pasadena Rose Parade on New Year 's Day. At the time
the picture shown was being televised on national TV, he was in
QSO through the WR6ABW repeater tenanne linkup with repeaters
WR7AKI, WR8ACC, and WR4ABR.

A few of the hams who pulled emergency duty at the Grumman Cor
poration 's amateur radio station during the Iranian crisis were
(front row, left to right) Dick Townes, Sk.ip Courtney; (bac k. row) lac
lilavy, Ray Schubnel, Jim Kearney, and Jack Cottrell. (Photo by
Rich Breunig)

(Left) This solar thermal steam electric generator array is under
construction at the Jet Propulsion Laboratory 's Pasadena, Califor
nia, parking lot. A dedicated group of young people has been
donating its efforts over the past eight years to build this device
for the people of Pitcairn Island. When completed, the array will
deliver 5-8 kW in good sun, hopefully a//owing the islanders to
stretch their increasingly costly supply of diesel fuel a lit tle tur
ther. (Above)At theJPL club station W6VIO, Dick Piety K6SVP (left)
made contact with Tom Christian VR2TC on Pitcairn. Present in
the shack at the time was a group concernedwilh how to get a very
large and heavy structure from the sea in Bounty Bay up a sheer
c liff on Pitcairn onto the surface of the is land. The group included
the New Zealand Consul General for Los Angeles , Frank Muller
(right). The consensus was that only a Chinook-type military
helicopter would be able to accomplish the task. Any offers?
(Photos by Dr. Norman L Chalfin K6PGX)
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Fig. 1. Main program loop.

RTTY Loop
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sent lowercase and, if present,
would cause the table read to
search out of the table. If the
ASCII code is greater than $SF,
it Is converted to its uppercase
equivalent by subtracting $20.
This value is then used as an
offset for an indexed search
which loads the corresponding
table value back into the accu
mulator. Th is Baudot-keyed
value is either $00 , $FF, $FE, or
a representation of the Baudot
character. If the tetter. the for
mat is as shown In Fig. 2.

While the conversion from
ASCII to Baudot may at first
glance seem to be rather for
midable, it rea lly involves the
same kind of look-up table as
the Baudot-ta-ASCII transfor
mat ion in the receiving program
did. By encod ing several toea-

ContinUf!donpage 156

Fig. 2. BAUDOT encoding.
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to standard RTTY output. We
will hold other considerations
for later and deal here with the
code conversion, speed conver
sion, and interfacing .

Much as we did for AnY
reception, let's enumerate our
goals in AnY transmission: (1)
input a character in ASCII from
the keyboard; (2) convert that
character to the Baudot equiva
lent; (3) maintain LTRS-FIGS
shift appropriately; (4) put the
character out at 45.45 baud (60
wpm).

There are also a few niceties
we may like, such as downshift
on-space or automatic carriage
returnfline feed. We will try to in
corporate these as the need ap
pears.

The first step, inputting the
character as ASCII from the key·
board, is straightforward. Es
sentially, all computers have an
inputting routine, such as the
MIKBUGTM INEEE routine, to
accomplish this. The only re
quirement is that the routine
mask off the MSB of the input.
The ASCII thai we use is a
seven-bit code, and the eighth
bit will confuse things.

Before we get too deeply into
this in words, let's walk through
the first flowchart, shown in Fig .
t . The keyboard input places an
ASCII character Into the ac
cumulator. Values greater than
SSF are tested for. These repre-

year ago we looked at reception
techniques; this month and
next will cover transmitting .

While AnY transmission can
quickly get complicated with
var ious buffers and special
function generators, our first ef·
forts shall be directed at merely
producing a program that takes
keyboard input and converts it

"'1IfT: I. LeIlVeY. M.D. WA3AJR
4006 WifllN Road
R¥Id. 'stown MD 21 133

This month we begin the th ird
year of AnY Loop. What bet 
ter way 10 celebrate a birthday
than to investigate once more
the hottest topic around today:
microprocessors in ATTY . A

Fig . 3. Shift storage. Fig. 4. BAUDOT output.
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Last month we showed you the sse operatIng position at KV4AA.
Above Is the CW position from where most of the almost
unbelievabfe 48,100 QSOs were made during 1978.

DX
Cht/Ck SWlJrt N5KC
5 115 Meneflt6 DrillB
DallB$ TX 75227

Summer is here-the sum
mer of the greatest OX concn
tions since 1957. Those of you
who have been around long
enough to have seen a com
plete sunspot cycle know th at il
has not always been like this
nor wil l it be like th is forever.
Perpetual sunspots exist only in
OX Heaven. To you newcomers,
we can only advise that you take
advantage of your good timing
and work everything possible
while you can. In years hence at
future club meetings, the newer
generations will hasten to
ga ther at you r feel and listen to
unbelievable sto ries of cycle 21.

OX PROFILE
This month we prof ile not a

who but a what, the Northern
California OX Foundal ion. lf you
are not a member, you are miss
ing out. Drop a note to Box 717,
Oakland CA 94604, for complete
in formation on how you can be
come one of the deserving
ones.

The NCDXF was started in
1972 by K6KQN. lis purpose .. .
to assist radio and scienti f ic
events with funds or equipment.
It would be supported by dona
tions from those who benefit. II
would provide a central point
where funds could be collected
and dispersed . . . alter ecpuca
t ions for assistance were care
fully screened by th e Board of
Trustees.

The Board of Trustees would
be a panel of responsible per
sons, prominent in the elec
tronics Industry or business
world, having amateur radio
(especially DX) for a hobby.
They would give their services
and counsel to the NCDXF at no
salary or compensation in any

form. That was the goal.
If you have worked every'

thing, then all the Foundation
can offe r is the satisfaction of
helping others. If the hobby has
given you pleasure, put some
thing back to help someone
else. The list below has received
aid from the NCDXF and must
have given some of you a new
country . Were any of them new
fo r you?

1974: AA RL Foundation ,
VA3AG = Fanning, KP6KR =
Kingman , O H2 B H/OJ Q _
Market, XU1AA = Khmer,
KP6PA = Palmyra, W6WX1KJ6
= Johnston, and OSC ARI
AMSAT Project.

1975: CR9AK = Mac ao ,
3B8DA = Mauri tius, JY8BH =
Jordan, CT9AT = Madeira,
CSAZ = Gambia, KC4NI =
Navassa, OH0AM and OH0DX
= Aland, SV1GA = Mt. Athos,
HBOBZO = Liechtenstein.

1976: A3SNN = Tonga,
9N1MMn = Nepal , ST2SA =
Sudan, ST2SA/STQ = So .
Sudan, ZK2AQ = Niue, HKlJAA
= Serrana Bank, TA7ABK =
Turke y, YM0AA = Geyser,
VK9XX = Chris tmas Island,
HKCMA = Bajo Nuevo, Moon
bounce Expedltions- HKH L
= Colombia , So. America ,
K6YNBlKL7 =Alaska, N6NB =
VHF states VT, RI, DE, WV, UT,
NV. And we provided an SWL re
ceiver to a boy with a terminal
illness.

1977: KP6BD = Kingman,
T he Per so na l Fo undation ,
3B80T = Mauritius, SU1lM =
Eg ypt , KP6A L = Pa lmyra ,
VP80N = FalklandS,4U1UN =
Uni ted Nations Amateur Radio
Station.

1978: PYQRO = St. Peterl
Paul, Zl1BKUK = Kermadec,
KSYV/FH8 = Mayotte, D68AF
= Comoros , FH 8C Y =
Mayotte, YI1BGD = Iraq,ZS3 =
Walvis Bay, VK9YS = cocos-

Keeling , STQYY = So. Sudan,
WIJRJU/KP1 = Navassa, K5YYI
ST2 = Sudan, FOQXA = Clip
perton, CEQAE = Easter Island,
LAWC = Bouvet, ARRL lARU
" Project a oocwut."

Appli cat io n for assistance
must come from the person or
group direct ly involved. It takes
too much time to deal with 2nd
and 3rd party requests. And
they must be processed
through PO Box 717, Oakl and
CA 94604, not via a trustee.

Application processing time:
The NCDXF has nine trustees
that must vote on th e requests.
They seldom have meetings, so
voti ng is done by te lephone.
Don K6AV, the president , calls
each trustee long-distance (at
his own personal expense) to
poll the votes on various items.
Allow plenty of lime for pre
cessing.

Equipment donations are en
couraged, but must be trouble
free . It Is asking too much to ex
pect the Foundat ion to lind a
repairman. You are the one that
gets the tax receipt.

Membership: Anyone is invito
ed to become a member. A mini
mum donation of $5 is required
to cover membership certifi
cate, etc. There are no yearly
dues or demands, but the Foun
dation must have an in f lux of
capital if II is to con tinue, so
th ey encourage a yearly con
tr ibut ion. For USA tax purposes,
they are classed as a private
operating founaalion , defined
in Code Sect. 4942(1)(3), which
allows up to 50% of your ad
justed gross income to become
a deductible con tribu tion. If you
are in a posit ion to make a
substantial donation, wri te for
detai ls.

HEARD ON THE BAN D
The Desec heo operation ,

KP4AM/O, was a roaring suc
cess with over '21,OOO contacts
made on all bands 2 through
160. The OSLs were expected to
hit th e mails in early May, so
you shou ld have yours in hand
by t his time. Al th ou gh th e
operation rece ived f in anc ial
support f rom the Nort hern
Cali fornia OX Foundation, it is
still several thousand dollars in
the red. Those wishing to help
out can direct their mail to the
OX Club of Puerto Rico, PO Box
50073, Levi ttown PR 00950.
Those taking part in th e opera
tion were KP4AM, KP40 , N4EA,
KP4DSD, KV4KV, and N4ZC.

EA6CE was a mult i-operator
effort in the recent AARL OX
Contesl. They managed some
3,000 contacts in a forty-eight
hour period and ended with bet
ter th an 1.Smillion points. OSLs
should be directed to PO Box
31, Palma de Mallorca, Balearic
Islands, Spain.

While we are reporting from
Spain, we might mention that
Fernando EABCA sends word
t hat pe rmiss ion has been

granted for 160 activity from
Spain. This includes the EA61819
types as well, and, while there
may be some restrictions in
some areas, you should soon be
hearing all the EAs on 160.

George Coillns VE3FXT was
mobl l ing around th e US last
summer and dropped In on the
Fresno International OX meet
ing. George is planning quite a
bit of OX activity in the coming
years, including a massive ef
fort preceding the 1984 oiym
pics. Plans call for a complete
mobile station possibly set up
in a light aircraft to move quick
ly from place to place. His
itinerary of well over 100 coun
tries will warm the hearts of
many OXers. George has some
11,000 contacts from HSand sa
and he reports th at the gear for
Vendaland is already in place.

Speaking of th ose new Afri
can homeland countri es, you
should be hearing venoateoo
and owe-owe before the year is
out. These two, along with HS,
Bophuthatswana, and sa,Tran
skei, should be added to the
ARRL DXCC countries list as
soon as WARC 79 is history.
They most certainly will be
made retroactive to their fn
dependence dates , so go ahead
and work them even though
they won 't cou nt for a wh ile.
There is also the possibil it y tha t
Sou t h Bo phut hatswana will
count separately from North
Bophuthatswana, so work all
the HSs you hear until you are
sure you have them both .
ZS6BOKIHS was in Sou th
Bophuth atswana; H5AA was
North.

IPSCJA, on during the WPX
contest last March, was on
Mo ntec r lst o Isl an d in t he
Tyrrhenian Sea, part 01 the
Tuscan Archipelago. This is a
wildlife conservan cy like
Desecnec Island and Is ad
ministered by the Ital ian Depart
ment of the Interior. Only two
operators are allowed on the
island at once and for only four
days. Although Montecri st o
Island would appear to qualify
as a new country under the
same "distinctively separate
administration" that qualified
Desechec, the ARRL has so far
rejected the Italians' claims.

W4BAA is looking to close
out th e logs for the 9Ll JM
operation from November, 1974,
to September, 1978. The stat ion
has returned to Holland, so if
you still need a OSL, It's now or
forever hold your peace.

VQ9JJ and VQ9KK are on
Diego Garcia for a long stay and
plan to be active on 28545 kHz
and 21352 kHz. OSL to WSRU.

That AX6 prefix marked the
vis it of Pri nc e Charles to
Western Au stralia on the 1S0th
anniversity of settlement there
In th e old west.

Continued on PIIfII! 158
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IC-701, Your Synthesized Passport
Enter the exciting world of HF OX with
ICOM"s outstanding, fully synthesized
IC-701 . Globe-spanning QSO"s are as
easy as hook-up and tune-in. Complete
installation requires only a good 50 Ohm
antenna and an AC power plug-in. Your
IC-701 comes with everything else you
need for beginning OX transmissions, in
cluding the matching IC-701PS external
speaker and power supply, the fine
SM-2 base microphone, and even two
built-in VFO"s.

built-in RF speech processor. This makes
your 200 watts sound like so much more
that we recommend you leave the speech
processor on all the time.

For adding on frequency memory and
remote frequency control, the IC-701's
synthesizer is completely compatable
with ICOM's RM2 remote computer con
troller: and with ICOM"s optional EXI
extention, you can operate with the RM2
and a linear amplifier at the same time .

Tum on the power, and the world's at
your single fingertip . The IC-7011ets you
scan all the Amateur HF bands from
160M to 10M (plus some MARS coverage
above and below some of the Ham
bands) with one finger. No more fool
ing around with two or more tuning
knobs, and no complicated retuning
when you QSY.

When talking on your IC-701 , you get a
200 watt PEP input signal whose punch is
significantly increased by the high quality

Nothing else matches the value and ease
of the IC-701. Plunge into the excite
ment of HF OX now, and get the
whole HF world with ICOM's IC-701
LSI system.

IC-701: DXterity

ICOM WEST, INC.
SUite 3
13256 Northrup Way
Bellevue , Wash 98005
(2061747·9020

ICOM CANADA
7087 Victoria Drive
Vancouver Be V5 P 3Y9
Canada
(6041321-1833



New Products

One ot Gusheralt's new UHF yegis .

DAIWA CN·720 SWR
AND POWER METER

Take one look at the new
Daiwa CN-720 swr and power
meter and you'll realize that tt's
something unique among ham
shack accessories. Unlike other
meters. which display only one
or two transmitter parameters,
the eN-720 simultaneously dis
plays three important quanti
ties-forward power, reflected
power, and swr-on a single
dial face. Very convenient.

Actually, the concept of the
Daiwa metering system is so
simple that you' ll wonder why
someone didn't think of It be
fore. Conventional units require
the user to observe two dif
ferent dial faces or else switch
between functions in order 10
monitor two or more values.The
Daiwa system puts two meier
movements and three scales on
the same dial face. The meter
movements indicate forward
and reflected power at the same
time, which might seem like
convenience enough, but Daiwa
has gone a step further. In the
area where the forward and re
flected power pointers cross
one another, there is a third
scale designed to indicate swr.
Simply note the point where the
two pointers cross and swr can
be read directly from the scale.
Thus, you can monitor all three
important quantities at the
same time on one dial face.
Believe me, this makes trans
mitter and antenna tuner ad
justments a snap.

The front panel of the CN·720
contains a single control switch
which is used to set the power
range of the meier at 20, 200, or
1000 Watts. When rf is applied
to the meter, one of three LED

indicators is illuminated as a
reminder of the power level you
have selected.

The rear panel features th ree
SO·239s for connection of the
station transceiver along with
two antennas (or one antenna
and a dummy load). A built-in
slide switch allows selection of
either antenna without resort 
ing to an external coax sw itch
a defin ite plus.

The CN·72O is housed in a
rugg ed all-metal enclosure
measuring 7" W x 4 Jj., " H x 5" D.
An electrically identical unit,
Model CN·620, is available in a
more compact case measuring
6V2 " W x 3" H x 3 l/." D. Both
uni ts are rated for legal limit
power from 1.8-150 MHz. All
features of the CN·72O are reo
tained in the 62O-the only dif·
ference is the size. Those want
ing a large, easy-to-read meter
would probably choose the 720.
Where small size and weight are
important, the 620 is a better
choice. Styling is a subjective
factor, of course, but I find these
meters very attractive; t hey
should look good in most any
ham shack. J . W. Miller Divi
sion, Bell Industries, PO Box
5825, Compton GA 90224.
Reader Service number B47.

Jeff DeTray WB8BTH/1
Assistant Publ isher

BROADBAND UHF YAGlS
Cushcraft Corporation has

announced 2 new broadband
Proli ne e-erement yag is for UHF
service. Both models offer
10·dBd forward gain , 20-dB
tront-tc.beck ratio, 10·MHz
bandwidth, and 5O-Ohm UHF
connect or terminat ion . They
come complete with hardware
for versatile end-mount installa-
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ttons . Desig nated models
P456-6(450·460 MHz)and P467-6
(460-470 MHZ), they require no
tuning and are ideal for sttua.
trona where relatively inexpen
sive yet durable antennas are
required. For further mtorme
tlon , contact cusncrett cor
poration, PO Box 468Q, Man
che ster NH 03108. Reader Ser
vice number C67.

1.4-GHZ,1()'DIGIT
FREQUENCY COUNTER

Optoelectronics, Inc ., has
Just announced an au-new. top
ot-tne-nne, ee-oc portable mutn
function counterltimer. Dubbed
the MCT 9010, this state-of-the
art unit has a most impressive
list of features, all of which are
standard, including a precision

temperatu re-compensated 10
MHz crystalttmebase (0.1 ppm,
tcxo 17-40"C) with an aging rate
of less than 1 ppmlyear quaran
teed, four functions (frequency,
period, ratio, and totalize), 8
gate times from .01 second to 20
seconds, a low-frequency multi
plier for resolution of .001 Hz
below 5 kHz, resolution to 1 Hz
through 1.4 GHz, and a variable
sensitivity attenuator with a
typical sensitivity of 1-20 mV
rms from 10 Hz to 1 GHz.

Provided wi th each MCT 9010
will be a "Certificate of Com
pliance" certifying the time
base stability, aging, and NBS
calibration traceability. For tur
ther information, contact Op
toelectronics , Inc., 5821 N.£.
14th Avenue, Ft. Lauderdale FL

Daiwa 's GN·720 swr and power meter.

24

Optoelectronics' MeT 9010 counter.



B&K-Prec ision 's new digita l pulser probe.

...

Unadilla 's new KW.lJO BO-meter antenna trap .

33334; (305} 771-205OI1. Reader
service number 0 3.

MODEL HG-52SS CRAN K·UP
TOWER

Hy-Galn Electronics, a divi
sion of Telex Communications,
Inc., has announced the Model
HG·52 self-supporting tower.
The HG-52SS Is designed to
support 9.0 SQ. ft. o f antenna
area with winds up to 50 mph.
This an-steer tower has the eo
vantage of an improved guide
system which allows the tubing
to be open at each end, ensur
ing complete galvanizing and
total moisture drainage.

The HG·52SS will accommo
date standard rotators . A thrust
bearing can be bolted to th e top
section to allow a z-tnch mast .
For further information, contact
Hy ·Gain Electronics , 8601
Northeast Hwy. 6, Lincoln NE
68505; (402}467·5321. Reader
Service number H4.

NEW DIGITAL PULSER PROBE
ANNOUNCED BY DYNASCAN

The B&K-Prec ision product
group of Dynascan Corporat ion
has just Introduced a new
digital pu lser probe. The new
unit , designated as Model CP·
100, is designed as an aid to
fast analysis and debugg ing of
Integrated circuit logic sys
tems.

The Cp·loo generates a sin
gle pulse In the "one-shot "
mode or a 50Hz pulse train In the
continuous output mode. Sim
ple to operate, the Dp·loo can
be used alone or in conjunction
with a logiC probe or cscu
icsccpe. When the probe output
is applied to a ci rcui t, It will
automatical ly pull an ex ist ing
logic low to a high state or an
existing high state to a low. By
observinq the change In ci rcui t
out put, the user can Isolate
faulty circu its and components.
Applied te st energy is l imited to
only 0.33% of the normal power

dissipation of a good device.
Thi s ensures that circui t dam
age c annot resu lt from the
DP-loo test procedure.

For full versati lity, the Dp·loo
Is compati ble with OTL, TTL,
RTL, and CMOS logic circu its.
Operating power is derived from
the circui t under test, so bat
tertes are not requ ired. Like
other B&K-Precision products,
the DP-l oo is we ll protected
against overvottace or polarity
reversal. The output (probe t ip)
Is protected to :!: 35 volts and
the input power leads are pro
tected to :!: 160 V dc and 117 V
ac.

For additional Information,
contact B&K-Precision, Dyna·
scan Corporation, 6460 Wes t
Cortland Street, Chicago IL
60635; (312)-889-9087. Reader
Service number 845.

SO·METER ANTENNA TRAPS
Unadilla has added a pair 01

an-meter antenna traps (t he
KW-80) to its l ine of 10-1 5-20-40
meter series. The KW-80 takes 1
kW, Is weatherized , and is
available for the CW band (KW
BOC) or the phone band (KW·
8OF). For further Information,
contact Microwave Filter Com
pany, Inc., 6 743 Kinne St., East
Syracuse NY 13057; (315)-437
3953. Reader Service number
U9.

MODEL TH5DX FOR 10-15-20
METERS

Hy-Gain Electron ics has in
troduced the newest member of
its famous Thunderbird l ine 01
triband antennas. The TH5DX
offers outstanding performance
on 20, 15, and 10 meters. It fea
tures 5 elements on an ta-toct
boom, with 3 act ive elements on
15 and 20 meters and 4 act ive
elements on 10 meters. The
TH5DX also features separate
atr-cretectnc Hy·Q traps for
each band. This al lows the

TH5DX to be set for the maxi
mum FIB ratio and the min imum
beamwidth possible for a tri
band antenna of th is size. Also
standard on th is antenna are
Hy-eem's unique beta-match,
rugged boom-to-mast bracket,

Ham Help
As a radio amateur, I like very

much to experiment and try dif
ferent approaches to various
problems. I am sure that th ere
are more person s, in many
fi elds, who are doing the same
thi ng : expe rimenting with
various fa ce ts of scienti fic
problems In the hope of fi ndi ng
a better/cheaper/more-effic lent
way of doing thi ngs, or doing
things that supposedly cannot
be done.

At this time, there Is an orga
nization being started to bring
together, in one group, various
c lubs and Individuals who
might be called amateur scten
tists. The organization is ca lled,
apt ly enough, the Amateu r
Sc ientist Research Organ iza·
tion . Anyone interested can find
out more by writing to ASAO,
PO Box 4, McMechen INV 26040.
We will be glad to send him the
latest newsletter and bulletin .
There is no charge or obl igation.

Also, there Is a net planned
for the ham members. We feel
that this organization fills a
definite need In the world of the
amateur scientist. We are open
for suggestions from all per
sons.

Richard S. Meyer WD8BJW
134 Jlms Run

McMechen WV 26040

I have a mil itary surplus un it
labeled TYPE CFN-46ADT RF
TO IF CON VERTER, SERIAL
737, A unit of model BP Radio
EQPt., Navy Dept. -Bureau of

taper-swaged elements, and Im
proved element compression
clamps. For further information,
contact Hy-Gain Ele ctronics,
8601 Northeast Hwy. 6, Lincoln
NE 68505; (402)· 46 7-532 1.
Reader Service number H4.

Ships, Farnsworth TV & Radio
Corp. I would appreciate any In
formation on frequency cover
age, I-f output frequency , volt
ages, etc. Many thanks.

J. 0 _Dickinson W4LLF
1408 Monmouth Court West

Richmond VA 23233

I will be visiting the United
States and Canada for 3 weeks
In August of this year, and I
wou ld like to mee t loca l
amateurs as I pass through .
Having the equivalent of a
Technician's cal lsign, I do not
know many hams stateside.

Being originally from VU2, I
shal l be bringing along some
slides on VU2 and ZL and will be
happy to ta lk about them. I shall
be spending a week each in
Concord CA, Point Pleasant NJ,
and Toronto, canada, with no
fixed plans, so I would appre
ci ate advice on local attrac
tions, 2-meter repeaters, ham
shops, etc. (All letters will be
answered.) I have also been a
broadcast-band SWL for some
years and would like to hear
from SWLs, too.

Ashok Nallawalla
PO Box 144

Dunedin, New Zealand

I need a February, 1950, copy
of CO to copy an art icle. I will
return It to the owner in good
shape. Thank you.

Richard E. Flanda K8BJA
2267 Star Route 183

Atwater OH 44201
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I would like to hear from
anyone using the new Atlas
RX-l1 0 and TX·11Ol combrna
non. I'm in terested in the com
m en t s and experiences o f
o thers who are us ing th is setup.

Keith Arnold N8AQR
1273 Erickson AVB.

Columbus OH 43227

I would like to purchase a
manual or schematic for a Kaar
UH F t ra ns c e i ve r (m o d e !
12TR51 0A). which I plan to con
vert to 440 MHz. The manufac
turer is no longer in business .

Norris Saari W71AP
13535 53rd Ave. So.

seattle WA 98168

I am very cu rious to kn ow il
there exists an unconverted. un
tampered with, working or not ,
M otorola HT·220 for sal e wh ich
costs less than the national
debt.

David Pilipauskas WB9HPJ
6649 S. Fairfield

Chicago IL 60629

I am trying to make a Gonset
GSB-2 Model 900B with a Model
901A work again.

I need a manual, a scbe
matte. and al ignment info.

I wil l be glad to pa y any
reasonable cost for copies and
mailing . Thank You.

R. Maag K6IUP
40103 87th St. w.

Leona Valley CA 93550

I am interested in becoming a
aSl manager for any OX sta
t ion.

Dennis Younker WA60YV
45255 Raysack, Apt. 2

Lancaster CA 93534

Anyone interes ted in starting
an informal net lor hunters .
sh ooters . and fishermen on
about 21 ,400·410 MHz daily at
15OO2? Drop me a card or meet
on frequency.

Art Santella KWKO
43 seaview Ave.

East Norwalk CT 06855

Patrick Butler
3208 W. Greenwood PI.

Peoria Il61615

a c lassic car net on 15 meters.
When writing, please li st the
carls) (il any) you own.

Gary Carter WA41AM
329 Oakdale Rd.

Rocky Mount NC 27801

I would li ke to get in contact
with a ham in the Peoria, Il
li nois, area who could help me
with code practice fo r my
Generallicket.

Does anyone have a sene
matte l or the Hetucretter s
T.T.O. Electronic Kever. Model
Hk4? I will gladly pay copying
cost and postage.

Bill Hurt WD4RMA
Rt. 1, Box 212A

Zi rconia NC 28790

~~~ I
I am interested in obtaining

information on the World Radio
La borato rie s Model S8 175
transmitter. 1am particularly m
terested in convert ing the DSB
to sse , and would also like to
know about any ot her success
ful modifications t hat have
been made 10 this unit.

I am also interested in ob
taining a schematic on a digital
frequency d isplay lor the FAG-]
receiver, using either an exter
nal frequency counter or a sepa
rate readout .

Rex D. Faulkner
3413 Covington Drive

Augusta GA 30909

I would like to get in touch
wi th any hams who are interest
ed in or own antique and c lassic
cars, for the purpose o f start ing

!Ham Help

Social Events
Listings in this column are

provided free of Charge on a
space-availa ble ba s is . The

following in fo rmation Should be
included in every announce
men t : sponsor, event, date,

time, place, city, stale, admis
s ion charge (if any). teetures ,
talk·in frequencies. and the
name of whom to contac t for
fu rther information. Announce .
ments must be rece ived two
months prior to the monlh in
which the event takes place.

UPPER HUTT NZ
JUN 1·4

The 1979 Annual Conference
o f the New Zealand Associa
tion of Radio Transmitter s wil l
be held on June 1·4, 1979, at
Upper Hutt , New Zea land.
Visitors are wel come to attend
this conference. For regi stra
tio n forms , co n t ac t t he
Secretary. 1979 Conference
Committee, PO Box 40-212, Up
per Hutt NZ.

ST. PAUL MN
JUN 2

The North Area Repeater As
soci ation, Inc ., wi ll hold its
Amateur Fair '79 on Saturday,
June 2, 1979, at the M inneso ta
State Fa irgrounds, St . Pau l,
Minnesota. This is a swapfest
and exposition for amateur
rad io operators and computer
hobbyist s. There will be free
overn ight parking for sen
contai ned campers on June t st
only. You m ay sell from your
car in the g iant f lea market or
from the available inside
space. There will be AM SAT
and microprocessor exhibits ,
FCC, ARRl, M innesota Repeat
er Counci l booth s, and many
prizes. Admission is $2.00. For
inform ation or reservat ions for
commercial space , writ e Ama
teur Fair, PO Box 30054, St .
Paul MN 55175.

WENATCHEE WA
JUN 2·3

Th e Ap pl e Ci ty Am at eur

Radio club will hold its Ham
Fest on June 2-3, 1979,at Rocky
Reach Dam, 7 miles north of the
ci ty on Highway 97, wenatcn
e e . Wa shingto n. Reg istra ·
non fee for amateurs is $3.00
(which inc ludes one ticket lor
the prize drawing), $1.00 lor
non- ama te urs. and ch ild ren
under 12 are free. A banquet
dinner will be held on Saturday
night at $5.00 per person. Free
campltrai ler space will be pro 
vided at the park. Featured will
be equipment d isplays, a VH F
t une-up c li n ic, an arts and
cra fts show/sate, a swap shop,
a photog ra phy displ ay, ex·
hibit s, a tou r of the Power
House, a fi lm on the life of
Thomas Edison, and a potluck
di nner on Sunday at 1:00 pm.
For inform ation and reserve
trcns , contac t the Apple City
A ma t eur Rad io Club, 713
Grandview Avenue, Wenatchee
WA 98801.

ISLIP LI NY
JUN 3

The Long Is land Mobile Ama
teur Radio Club, tnc.. will ho ld
its long Island Hamfair '79 on
Ju ne 3, 1979, from 9:00 am to
4:00 pm at the Isli p Speedway,
on Islip Avenue (Rte. 111), just
one bl ock south o f the South
ern State Parkway, Exit 43, or
south on 111 from Exit 56 o f the
long Island Expressway, Islip,
l ong Island, New York. There
wi ll be over 250 exhibi tors .
Genera l admission is $1 .50 and
exhibitors' admission is $3.00
per space. Wives , sweethearts,
and children under 12 are ad
mitted free . The re will be many
door pr izes available for all
ticket holders . Talk -in on
146.25/.85 and .52. The ra in da te

Continued on PiJge 164
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Cl MFJ ENTERPRISES, NC. Iljl1Q

95

Ameflcan construction, quality components. One
year Iimlled warranty.

fOf yOllr nel~lt MFJ dealer. call toll ·tree
8006471800. Stop l1y your dealer. Compare it
teatere lor feature With other tuner5. Compare Its
vane. its quality aAd its perlormaoce.

loner a truly lide Ily side umpirllln, you'll
be conYlnced that its value, quality aAd leatures
make it a truly outstanding vaioe.

Wily nol wisit y01l1 dealer todlY? II no dealer
is ayallable order directlrom MFJ.

Wh.r••1•• can you get a 1.8 KW
Tuner with BWR, dual range
forward and reflected power
meter, antenna .wltch and balun
for only • • •

dom wife and balaoced IlAe.
A new a. melli, Itw prvtlle Clbinet gives you

RFI protection, rigid conslrUCtiOfl, and sleek styling
Black finish. Black Iront panel has reverse ietter.
ing. 5~1 4x1 4 ceres. A IIip down wire stand bits
tuner lor easy viewing,

Efficient, ellCipsuilted 4:1 fenite b.l lun. 500
pt, 6000 yolt capacitors. 12 POSItion induclor.
Ceramic rotary switch. 2% mete.

&rtlt-in qUIIity. Every single unit is tested lor
performaoce and inspected lor quality. Solid

NEW MFJ·962 1.5 KW Versa Tuner III
For $159.95 you can run up to 1.5 KW PEP and match everything from
1.8 thru 30 MHz: coax, balanced 'ne, random wire. Built-in balun. SWR,
dual range forward and reflected power meter. Rexible six position an
tenna switch. Outstanding value.

-~""'"

1lII HEW MFJ-962 1.5 KW Yem TUM!" • lets
you run up 10 1.5 KW PEP and match any teec.
line COfllinuOUSly Irom 1.8 to 30 MHI : coa ~,

balanced line or random wire.
Tbil , Ye l you muimum power tranlfef to

your antenna lor SOlid OSO's and attenuates har·
moniCs 10 reduce TVI and out·of·band emlssiOfl .

..... I«Ul'Itr meter gives SWR. lorward. re sect.
ed power in 2 ranges (2000 and 200 walts).

A llellble III POlitiOIl Intennl Iwitcll leis you
select 2 coax fines thru tuner or direct, or ran-

MFJ·961 1.5 KW VERSA TUNER III has !la!I!n. m..
balanced line. random wire, from 1.8 10 30 MHz.

Matches coax,

6 R.0sltlon antenna switch I.t.
you select 2 coax lines thru tuner
or dIrect, or random wire and
balanced line.

Tle MFJ.961 1.5 leW VeRI TUIlIf. jpYes you
a t1eXIb!e Six position antenna swi tcll . It lets you
select 2 coax lines ttwu tuner or direct, or ran
dom wile and balanced ure.

RUIl 1.5 KW I'EP. Match any leedline Irom 1.8
to 30 101Hz: coax, balaoced ere. random wire.

SIVII milimum ,.wer Innsfer. Harmonic at
tenuation reeeces TVI, out of band emissions.

SlIck a. metal cabinet. Black front panel nas
reverse Iettefing. Flip down wire stand ens tuner.
5J(1 4 ~1 4 ioches.

EllCilplllllted 4:1 terrile IlIlun. 500 pi, 6000
yolt capacitors. t 2 posibOfl inductor. ceramic
switches. 5O-239s. ceramic teedtnrus. One year
limited warranty.

hery lingle unll il lesled lor perfonnante and

95
inspected for quality. Solid American construe1ion,
qualIty components.

For yOlll' neartll MFJ dulet". cal toll ·tree
800647·1800. Visit your dealer and compare.
You'" lind real yalue_

Wily 1101 see the NEW MFJ·961 1.5 KW Versa
Tuner III al your dealer's today? II no dealer is
avaneee order direct Irom MFJ.

Order any product from MFJ and try It. tf not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back If not delighted. One year limited warranty. Add S8.00 shipping/handling.

For te chnic a l In f o r m atio n . order/ repa i r statu e . I n M I• • I. slppl , outside continental USA, call 601·323·!5889,

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On i"" ] \;II
MFJ ENTERPRISES, INC. :'I~I:~~p~9:r;,;:MISSISSIPPI 39782
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Add Digital Display for $50
-100-Hz accuracy

A useful additio n to your shack.

Fig. 1. Block diagram of the fi rst digital readout.

kHz band segment I was
operat ing. Second, since
the basic count interva l
was 10 ms, and the counter
was not synchronized to
the input signal, the low
order digit flickered annoy
ingly between two values.
Finally, the frequency ad
justment obtained with the
simple variable crystal
oscillator was not suffi
cient to cover the variation
in hfo mixer crystals in the
re c e ive r. So, a second
design was unde rtaken
with the aim of correcting
the fa ults which had be
come apparent in the ex
isting display.

The new version of the
display corrects the prob
lems discussed above, and
can be built for less than
$50 if all of the pa rts
a re pu rchased new. The
display was designed with
four d igits a nd 100-Hz
resolution, as shown in the
b lock diagram of Fig. 2.
The incoming signal is first
divided by ten, and the
basic count interval in
creased to 100 ms, to
eliminate the flicker in the
last digit.

After so me thought, I
realized that mixing the
vfo signal to produce the
o-SOO-k Hz signa l represent
ed u nneed ed complexity .
Measu rement of the vfo

-av

ing ci rcuit ry, which dis
pl ayed a three-d igit count
[10 kl-lz, 1 kl-lz , 100 Hz] fif
ty t imes per second. A
50-Hz flicker rate in the
LED display is not detect
able by the eye, and
eliminates the need for
latches between the out
put of the decade counters
and the seven-segment de
coder-drivers .

After using this re ado ut
fo r over six mont hs , I
decided t ha t t he overal l
performance was not satis
facto ry. Fi rst, the three
d igits did not disp lay suffi
cient information. I found
that I was constantly refer
ring to the receiver dial to
determine in which 100-

tia lly measuri ng the fre
q uency of several oscilla
tors . The signal from the
vfo in the R4B. which tunes
from 5445 kHz down to
4995 kHz, was mixed in a
digital mixer (7474) with
the output of a crystal
oscillator at 5445 kHz, to
produce a difference signal
in the range of 0-500 kHz.

Since I wanted the abili
ty to accu rate ly ca librate
the display, a variab le
capacitor was used to ad
just the frequency of the
crystal osci llator which fed
the digital mixer , so
that the counter could be
adjusted to zero on each
band. The output of the
mixer was fed to the count-

SHE "
$n"E '" '00 H, I "H' '0 "M'lI<SP~AYS

••• • • • • ••
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llRI ~ER S '4U

0'500"M,,.. pu' " ' HR

" "H, e u " ER a'4 -l a90 ' UO '490
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~ 54 45 0 M,
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Richard C. Jaeger K41Ql
IJ99 Oonzato Rood
Boca Raton FL JJ4Jl

RAe U~O
S' UA~
5 U S· . 9

Seve ra l years ago, I de
ci ded that a digital

readout for my R4B re
ceiver would be a worth
while addition to my
shack. After rev iew ing ex
isti ng articles describing
counte rs and vfo readou ts,
the counte r in Fig. 1 was
designed, which was simi
lar to one described in Ham
Radio.'

Only the vfo signa l is
measured, whi ch avoids
the complexity of sequen-

28



,

..
" '.00

""n
~

, f .0

•
, 7490 •

n
~

to replace the oscillator
crysta ls with new ones off
se t by 5 kHz .

The time base circuitry
(Fig. 4) is of straightfo rward
des ign, A counte r c hai n
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sho u ld also be possible to
shift the heterodyne oscil
lato r cry stals with a
capacitor, in o rder to e n
sure that an offset a lways
exists. A thi rd alternative is

•
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Fig. 4. Timebase and control signal generator.

, T ,"

•
, ••9 0 I

..

. ,

...•

SH H
S(G..h~ '00 ~ , ,.'" 'O . M, '00 .~ ,

D" "" An .. • • • • • • • • • • • • ••
[K<:OOE ~ - un 14n un ...,llOI 'V(A ,

• .., , .. ..,.IT LATt ME S 14 " urs 14H u"'
. ~ _ . t . ~ .... i ,I t' ,I t' , I r' ,I t',
~ rt.J .r "

DO*~ - DO* ~- oo ,, ~- DO" ~ -
countA COUtinA cou~nA eOU~ H A

UtO '.''''2 74,g2 '.""2 U 't2

'" I 1
OECAOf DECAD E
COOtiTE A CDU~Tf. " .E S ET ".£sn
,UO U90 -e-

' . ' 011 ."

'" '" .

I~ o ..... • ," COUti . .....E .:JV
'" 1. "'0" 0

1
e O" .1tO\.
lOlj' C

I I I

Og.v OI'OU U ST
•• / OIG' T

1 SEG.. £ ti. ..
O'S"" 4Y " .., .. m

_A( ..U ' f OA

~,,, .,,
fAC .. O'GIT

s:' un

•
• •

r" "'US I!-J '
"Z • •. •

;;1,.O't: 'Y. " t~ "(. .. .. ..
" • , .. .. ..

• 74 g0 f-' f •74'92 uI g2 U '9 2 u , n
• p ..• ,• " •.. p " • •
0 " • • • •.. . ". .. .... .. • .. ," ..

"
' ' ;oJ.. "; ,~v

~
•

..
' f •• " " .."

~
'" '" -"

• • 0 0 '.90 .. •• om ."• J
..

J L1,.-
r-' , 0 F--- ~ ..

"y" ' ~v ' . oTC"

,J; • •.. .s ... •
0

•

Fig. 3. Counter, display, and displa y drivers.
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Fig. 2. Block. d iagram of an improved digital readout. C - count gate; 5 - strobe for
7475; P = preset for counters.

Heath line of vfos do not
have the convenient 5-kHz
offset . However, switc h
selectable preset can easi
ly be added to the third
dig it of t he counte r. It

signal could be done di
rec tly by simply down
counting o r subt racting,
ra ther than counting up
ward in the counters. To
accomplish this, preset
tab le down-counters
(74192s) a re u se d and
preset to 455.0. When the
sig na l from the vfo at
5455.0 is subtrac ted from
t h is cou nt, t he correct
re ading of 000 ,0 is dis
played in the lowe r fou r
digits. The most signif icant
digit is dropped . When the
vfo is tuned to 4955.0, the
di splay will show 500.0
kHz . To display readings
corresponding to 500.0 to
999 .9, the preset count is
changed to 955.0. Circu itry
fo r the counter and d isplay
is shown in Fig, 3.

Usi ng t he p rese tta b le
down-co unters a lso solves
the prob lem of how to ca li
bra te t he readout. Inste ad
of presetting t he two low
o rder d igits to fixed values,
the preset values are deter
mined by the contents o f
two additional decade
counters (749Os). The con
tents of these two counters
may be altered by simply
pu lsing t heir inputs until
the preset is correct to
ca libra te the counter. The
prese t va lue in these two
digits ranges fro m 0.0 to
9.9, correspond ing to an
adjustment range of - 5
kHz and +4.9 kHz about
the nominal frequen cy.
This range represents a suf
ficient adjustment range
fo r the crysta ls used in the
rece iver and corresponds
to app roximate ly a 0 .01 %
or greater tolerance on the
mixer crysta ls used in the
R4B re ceiver . In the digital
reado ut for the R4B, t he
third d igit is always preset
to the va lue 5. The fou rth
d igit is preset to either 4 or
9, depending upon which
500-kHz segment is being
used, and is selected by a
front panel switch.

The vfo range and preset
num ber are a lso shown in
Ta ble 1 fo r othe r rigs which
were ava ilab le to me . The
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Fig. 5. Timebase and control logic for the digital readout.

Ca l ib ra ti o n is accom
plished by first adjusting
the receiver to zero-beat
with the ca libra to r signal.
This can be done quite ac
cura te ly by watching the
S-meter as the receiver is
adjusted to zero-beat. At
zero-beat. the S-meter
need le wi ll waver back and
forth at a low freq uency .
After the receiver is ad 
justed to zero-beat, the
two buttons on the readout
are depressed until t he
readout di splays the co r
rect frequency. One will
get the hang of this adjust
ment after a little practice .
The ca libra tio n obtained is
well within the 100-Hz
resolution of the readout.
and the display accu rately
read s out the frequency to
which the receiver is tuned
to within 100 Hz . The
sta b ility of the timebase in
the counter ha s been found
to be more than adequate
for this resolut ion . Drift of
the tim eba se has been
measured to be less than
100 Hz from a cold sta rt .

Thi s version of the
readout ha s been in use
now for a pproxima te ly two
years. and ha s proved to be
a usefu l addition to the
shack. The disp lay pe rm its
an acc urate QSY, al lowing
one to return to the exact
frequen cy of a desired sta
tion during contests or
when c h a sing OX. The
c a lib ra t io n feature al so
a llows the o ffse t associat
ed with CW reception (100
l00Q-Hz) to be removed , so
that the display indicates
the frequency of the re
ce ived signal directly. •

Reference
1. Gerd H. Schrick, "Digital
Readout Vari able Frequency
Os ci llat or ," Ha m Rad i o .
January . 1973, pp. 14·19.

,.,

segment disp lays do not re
quire regu lated voltage,
and the display driver s
(7447) can use a segment
supply of up to 15 volts.
Power for the seven-sag
ment displays is therefore
tapped off ahead of the
regulator , in order to
minimize dissipation in the
regu la tor . The filter capac
itors were chosen to max
imize the ripple at the
regula to r input. wh ile en
suri ng that the regu lator
does not drop out of
regulation . This can be
done easi ly using an
oscilloscope. and al so
minimizes regulator
dis sipation. The displays
are mounted in a socket
assembly and bezel unit
which adds immeasurably
to the overall appearance
of the display .

A togg le switch se lects
e ithe r a 0-500.0 o r 500.0
999.9 disp lay . Two push
buttons are used to ca l
ibrate the two low-order
digits of the display .

Mode
Down count
Down count

Preset
500
970

'--:';::'~OB£ 0.0.10 ' ~TO 1US',

signa l, and t he cyc le then
repeats itself.

The vfo signal from the
R4B is obtained at the out
put of the low-pass filter
((132 , ts. C149) which is
co nnec ted to the output of
the vfo unit as shown in Fig.
b . The signal is tapped off
at the junction of C149 and
lb through a .00-uF capac
itor . An attachment is
made to the circuit boa rd
mounted directly behind
the af gain cont rol, and the
wire is routed along the
side of the chassis to a
phono socket installed in
the spare position on the
back of the R4B.

The digital readout was
packaged with its power
su pply in a small cabinet.
1he power supply (Fig. 7)
uses a full-wave br idge rec
tifier with a capacitive fil
ter, fo llowed by an lM309
5-volt regula tor. The seven-

Vlo range
550().5000
1770-1620

Table 1.

Transceiver
HW·101.58·1 01
HW·32
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divides the output of a
5·MHz oscillator down to 5
Hz . One intermediate di
vider stage is wired in di
vide-by-two, divide-by-five
fashion, so that 100-kHz,
50-kHz, and 25-kHz out
puts are available and may
be switch-selected for cali
brator purposes. if desired .

The control signals were
designed to be of minimum
complexity. As shown in
fig. 5, the timebase output
is a signa l with a 20D-ms
period. During one 1QO-ms
period, the contents of the
counter are gated to the
display latches. and con
tinuously displayed on the
seven-segment d isplays .
The preset values are then
gated into the counters.
and the counter is ready to
measure the input signa l.
During the next 100-ms
period. the counters are
decremented by the input

...
'"

1-----10 6><S6 .. ,.(R

"0 st:vu .""U'
D'S...... ' ''''OIS
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Fig. 6 . Fig. 7. Display power supply.
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OVER 16,000
ATLAS 210x

TRANSCEIVERS
SOLD IN 5 YEARS

To mark this impressive accomplishment, Atlas is
producing a special model of this remarkable transceiver.

Wilh Ihese added new teeturee:
• Receiver Incremental Tuning (RIT)
• CW coverage 01 10 meters
• Power increased to 250 watts
• Special Iront panel with commemorative

gold name plate

... AUI

With over 16.000 210x/215x's in the field, we 're
showing our appreciation by offering this special
Limited Edition 210x with its new features, at no
increase in price.
But this is a limited edition, so see your dealer soon!

.415\). ATLAS"1:12-,.. RADIO INC.
417 Via Del Monte, Oceanside, CA 92054

Phone (714) 433·1983



High-Performance Receiver
Add-Ons

- aren't ICs wonderful?

New circuits and ICs improve performance.

M odern receiver equ ip
ment designs often

become obsolete before
they can be manufactured,
tested, and sold . Unfortu
nately, htgblv-reliable
printed circuit boa rds al
most freeze the perfor
mance design of many sol 
id-state receive rs. Some of
the more exotic, soph isti
cated technologies are dif
ficu lt to add to miniatur
ized solid-state receivers or
transceivers . Marketing
policies don't make a print
ed circuit board substitu
tion upgrade possible. But,
withi n the decade, the in
creasing costs of receivers
wi ll make this a very profit
able ma rket e ither for orig
inal manufacturers or for
sma ll spec ia lty-e lect ronics
f irms. O ne of the reall y big
advantages of vacuum
tube eq uipment is tha t usu
ally the norma lly spacious
layo ut permits easy main
tenance as well as "grace
ful " upgrading in the ham
shack.

Several field changes
that uti lize new high
performance compone nts
and circuit concepts a re
desc ri bed in this article.
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Fig. 1. A simple three-terminal integrated circuit regulator can easily be added to almost
any receiver low-voltage supply to improve hum, ripple, and circuit decoupling. The ex
ample circui t is taken from the Drake R-4C
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Fig. 3. Proper signal and LO feed and termination techniques are applied to the Drake
R·4C receiver th ird m ixer.

'-- 05· 1OV De

(6,800 O hm), point "A" to
the " + 14 V" (now + 12 Vj
bus point where a ll of the
red wi res a re terminated.
This step connects t he 11 V
line to t he new + 12 V line .
The ci rcuit impedance is
now low enough to prevent
any interact ion .

6_ Add a 2.2 uF non
polarized capacitor (2S
vo lt minim um) across the
filame nt socket as shown
in Fig. 1.

7. Chec k the vo ltages
li sted in Table 1 a fte r
visual ly co nfirming the wir
mg.

If the existi ng lo w-
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Ca ution: Stay away from
t he upper holes where the
power resistors were re
mo ved . Acciden ta l con
nection to this l SD-vo lt line
can cause damage !

3. Wire point " 8" at the
dc input of the old Q2
regulato r to the new regu
lator in put, pin 1.

4. Wi re poi nt " C" a t the
dc o utput of the o ld Q2
re gulat or to the new
regulator o u tput, pin 2.
(G round is made through
the integrated ci rcu it tab .)

5. Jum pe r wire from the
marked bottom ho le of the
o ld power re sistor, Rl l S

' 00

"'OTE S
" EOtOVE ....

Fig. 2. If the low-voltege winding doesn 't provide enough
voltage to the integrated circuit voltage regutetor, the 6.3
Vac filament winding can be used with a simple half-wave
recti fier to boost rhe vo/rage.
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The three-terminal vo ltage
re gu lato r red uces the rip
ple and hash to less than 2
millivolts.

At a cost of less than S3,
the change takes only 4S
min utes to make. Refer to
Fig. 1. Here are the pro
cedu res :

1. Install the 3-termina l
lM340T-1 2 voltage regul a
to r (ma nufac t u re d b y
e ither TI or Na t ional) on
the t hird mixer, V4 (6EJ7J.
shield just above and on
the same side as pin 9 of
the tube socket. Use a
small general-purpose
fi nned heat sink mounted
under the integrated c ir
cuit tab. Drill a 9/32" hole
and use 6-32 ha rdwa re.

2. Remove these parts:
Q2 -EP-48 7 , regul at or
t ransistor;
CR18j19- 8565, rectifie rs;
C201-20 uF. e lec trolyt ic
capacitor;
R1 15 - 6,800 Ohm, s-wan
re sisto r;
Rl16-5,600 Ohm, 5-Watt
resistor. Note the location
of the bottom hole (chassis
e nd) whe re the resistor is
re moved, labeled point
"A" in Fig. 1; yo u' ll need it
later.
The wi re to C167.t:::., 1000-uF
e lec t ro lyt ic ca pac ito r
(ma rked ( 166 o n some
schematics).

Some of them a re not even
standard equ ipment in the
latest off-the-s helf solid
state re ce ivers. For exam
ple, a high-perfo rma nce,
wide dy na m ic ra n ge ,
do u bly-ba lanced mod ula
tor with a ll of the ad
j u stm en t s f a c t or y-s et
wi thin the device can be
added very easily to almost
any recei ver. The po pul ar
Drake R-48 and R-4C rad io
re c e iver s a re u sed as
typica l examples of how
older re c e iver perfo r
mance can be upg raded by
simple field changes .
Greater local oscillator
suppression, better crysta l
filte r floors, and a wide
dyna mic range product
de tector are amo ng the
easy-to-make c hanges that
produce a big di fference in
performa nce. No ne of the
fi el d -ch ange im p rove
men ts ta kes over 4S min
utes to incorporate.

Low-voltage Power Supply
A miniatu re, 3-terminal,

integrated circuit, 12-volt
regulato r can re place the
high-vol t age (150 V dc)
drop-down so urces whil e
gre atly improvin g the hum
and rectifier hash noise .
The lower so u rce impe
dance of a n el e ctron ic
regu lato r c a n im pro ve
distort ion problems. A big
improvement fo r Drake
equipment is the removal
of the d rop-down resistors
and transformer which pro
duce 15 Watts of heat. This
improveme nt will increase
the component reliabili ty
of the rece iver, and will
a lso redu ce vfo drift.

Presently, the 11 volts is
obtained through a power
dropping res istor from the
lSD-volt line. A reference
source for t he 'l a-vo lt li ne
is obtained throug h an
other powe r-d ropping
resistor from the lS0 volts .
A capacitance-multiplying
transistor ci rcuit smooths
the 14 volts, but t he ripple
o utput is st ill grea ter than
50 millivo lt s o n man y pow
er supplies.
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balanced mod ulators to at
tenuate each signal at any
input or output, with only
the conversion signal ap
pearing at the output.
Howeve r, in practice, the
bipolar balanced mixers
I measu red offer about
10 -d B poo re r dynamic
ra nge performance than
MO SF ET s a nd vacuu m
tubes unde r optimum cir
cuit conditions. Then the
only rea lly stro ng case for
a balanced mixer is where
the signa l or LO are so
close in freq uency to each
other in the mixer output
that a tuned circuit cannot
disc riminate against the
amplified LO and signal in
put.

Balan ced mi xer s d o
solve the spurious signa l
prob lem. However, many
tests that' conducted with
single versus dual -input cir
cuits (such as a dual-gate
MOSFET) ha ve shown that
the no ise figure and
dynamic ran ge perfor
mance are about the same
either way.

The primary factor in
good mixer performance is
a strong LO signa l on the
orde r of 250 mV for eithe r a
vacuum tube o r a dual 
gate MOSHT. fed either
singly or with dual ,inputs.
The dynamic range tends
to be proportional to the
gain of the particular
dev ice. Beyond these good
design practices. an o rder-

v
•>•v
•••

with other radio se rvices .
And , if an aud io filter is
used for CW, then the
dynamic range of the last
mixer is not too important.
However, when the LO is
rad iated back into the i-f or
amplified without attenua
tion at t he mixer output,
then the probabi lity that
spurious responses in the
receiver will be ge nerated
gr e a tl y inc re ases . Th e
same principles appl y to
the i-f signa l dr iving the
mixer, as fa r as red uci ng
the output of this signa l at
the mixe r output.

A modern solution avail 
ab le is to use doubly-

Ofcoup..r ,

eec ------- - - ---,

Mixer LO and Signal
Feeding

Mixers are the first p lace
wh e re rec e ive r perfo r
ma nce fall s short of our ex
pectations. If the mixer is
ahead of the fi lters, then
thi rd-o rder interf erence is
created within the amateu r
b and s . Spec ifie d as
" dyna mic range," thi s is
probably the most strin
gent receiver specif icat ion.
If the mixer is afte r the
filte rs, then problems can
still ari se due to the sa me
causes, except for o ne: The
LO is not radiated back
through the rf amplifier to
the a ntenna to interfere
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Fig. 4. Diagram of the reedv-to-use TL442 doubly-balanced m ixer/modulator shows the in
ferna l funct ions wh ich require no external controls or additional circui try.

voltage transformer wind
ing doesn't provide at least
15 vo lts, then the &.3 V ac
sect ion o f the fil am ent
wind ing can be used to
boost the voltage to the
regul ator. Fig. 2 shows how
to bootstrap the 6.3 V ac
filament line to the cente r
tap of the low-volt a ge
winding through the use of
a simple half-wave rec
tifier. The unused C167.6.,
1000-uF f ilter ca pac ito r
provides sufficient filte r
ing. The integrated circu it
doe s the rest. If the voltage
input to the regulator is too
high, add itiona l heat sink
ing may be requi red .

I~ - .,,
",,,

*~:o

~
~E"" DOUBLY
"'u ~CEo

~,
,.. DEll OOUL ATOII

"" ,. , ,
~,

',
Of T£CTC'" "HAAZ ~, , '.'

.~
,,

~, ,..
'W

,~,?O ,..,>0 .-
"

• " ,

'"

I 1

I
' CB'..'

- ' DvDC

OUT n.<».' LDC -vo: OK
Pu T ' osc

£ D-..T

OUTPUT • • Of COUf'L (

~C E Pee I~ Pu T z ~ C

• OIl ~ DU"-L -I ~ -u"'l: P &<;u Gt"
HOP VIE ")

ItE WOV[ nUx
.~

"'..s 1.3. T.' '" I• .oR[ fOOT lIKD
.oil PL.TE

OfTECTOIl W AIIP

Fig. 5. A communications doubly-balanced modulator/demodu lator IS applied to the Drake R-4C receiver with a
minimum of addit ional parts. No printed circu it board is needed.
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OFF-THE·SHELF SPECIALS

TO PO" 2
TL· ....2

Fig. 6. Decoup fing circuit
required when J·terminal
regulator is not used.

imately 6 dB;
3. typ ical convers ion gain
of 14 dB;
4. low standard-communi
cat ion circuit input/output
imped ances w ith virtuall y
no reactive components at
HF frequencies; and
5. fl at frequency response
to 100 MHz, with tuning
usable to 300 MHz; Ctn =
3-5 pF and Cout = 10 pF.

UHF tran sistor c hips are
matched and t he resistors
are etch-trim med in the
manufacturing process to
achieve balanced ci rc uits.
The IC actual ly consists of
two c ross-co u p led d i f
ferential ampl ifiers whose
em itters are driven by a
third differen tial amplifier.
A constant-c urr ent source
is connec ted to the bottom

HEATHDX·l00 Modl \ 95
HE TH HX·IOPo we \ 95
HE TH 5B·220 riMe . . \ 125
HENRY 2K PI.. le \ 150
HENRYlK·Z Powe, \ 155
HENRY 2K-4 Powe, \ 16 5
HENRY]K·APlate . \165
HENRY lK-.... OCCho~e . . \ 85
EfIT.BOlT Pla,e . . \ 125
EfJ 500 Moduldt lon , , \ 95
EfJ500OCChoke" " ..... ,\ 75
N ATl NCl · 2000 Pld,e . . . \ I 25

4007 Fort Blvd . • El Paso, Texas 79930
Telephone (9 15) 566 -53/35 or (915) 75 1 -4856 L

Peter W. Dahl Co.
e

AlPHAA77DPower . , \135
BTlLK-2000Pld,e " ..... "" \135
COlllN5l05·IPowe•... .. .. \215
COlLINS KWS-I pl .. l e Sll5
COlLINS 5 16F· 2 Po we. . .. \ 95
DlNTRON 160-1 Ol Pow er SI 25
DRAKEl4BPld,e. \165
GONSETGSB-l00Powe, , \ 9 5
GON5ETG5B-201 Power \1]5
H-CRAfTERS HT-l2 Powe' , , . \ 95
H-CRAfTERSHT-37 Power , .. \ 95
HEATHDX· IOOlVPowe,- .. . \ 9 5

CUSTOM TRANSFORMERS

PLA TE XFMR, 2 400VAC@ t .5A IeA5 nOINO PRl-41 LB, . , \ I 50
PLATE XfMR, lOOOVAC@ " SA CCS 230 PRI-60LB , \ 195
PLATE XfMR, lOOOVAC@0.7AICA5 1 15/ 230 PRI·27LB. . . . .. , \ I 15
PLATE XfM~ ' l500VAC@ I ,OA ICA5 I I 5/230 rR I-41LB , , \ 150
PLATE xrMR, 4 000i4600 VAC @ I SA ICA5 230 PRI·60lB . , . , .. \ 195
PLAn XFMR, 6000VCT@0.8ACC5 , I 51230 PR l·41lB .... " ... " SI 50
FllMT xrMR, 50YCT@lOAI17PRI·9.S18 , . . . . . " ,\ 30
FILMTXFMR , 75YCT@2I AI17PRI-9,S18 , ., . . . . . . , ,\ 30
FILMT XfMR, 7,5 YCT@ 55A I 151130PRI_1 46LB . , \ 65
flLMT XFMR, 7 S VCT@ 75A 1 15/230 PRI-20,2LB , \ 95
fll CHOKE, l OAMI' BlflldrWo"ndon 'h. 7" . •od .. • • , , \ 9
OCCHOKE, B.OHen. le.@LSAMPOC41LB, , , \150
SWGCHOKt, 5 ·l0 Hen'I<:.@I,OAMPOC23LB . . . . .. \100

ALL TRANSFORMERS. CHOKES GUARANTEED FOR 24 MONTHS
M..II, ol/'ers e/so nell.ble. WrIle 'or free lis t or quole on ..n, t "Slom

t,,,"s/orm.r, thoir., or s.tllrebl. , ...ttor.

HEAVY DVTY
REPLACEMENT TRANSFORMERS

Doubly-balanced
Demodulator

Finally, a v e ry high
performance com mun ica
ti on s d oubly-balan ced
modulator is eas ily sub
st ituted for t he dual -diode
detector. The TL442 was
spec if ically designed fo r
com m u nications applica
ti ons by providing factory
preset null adjustments in
ternal to the integrated cir
cui t. Signal and LO bal 
anced null s are greater
than 30 dB. In some of the
R-4C recei vers, the La in
pu t to t he fir st au d io
amplifier at the top of the
volume poten ti ometer w as
about 100 millivolts com
pa red with an aud io com
pon en t o f ju st seve ra l
millivolts. Fig. 4 shows a
diagram of the Texas In
stru me nts TL442 (old desig
nation SN76514) integ rated
ci rc u it. Design features:
1. f actory-tuned null ad
justments for both signa l
and lo cal osc illator;
2. noise figure o f approx-

8. Turn on the set after
v isual ly confirming the c ir
cui t wiring . Tune in a signa l
to zero be at and retune the
i-f transformer, T6, for max
imum signa l.

1. D isconnect the 'l -meg
ohm grid-le ak re si stor ,
R132, from ground at point
" A". Bend it ove r and
reconnect to the output
term ina l of the i-f trans
form er, T6, at point " B". It
will be in parallel with the
25-pF coup l ing capaci to r,
C199.

2. Remove the 18-pF La
coupling c apac ito r, C52,
from the printed c irc uit
board on the bottom near
the c hass is to the grid at
pin 2 of V4, the 6EJ 7 mixer.

3. Remove the LO coax
from point " F" on the LO
printed circu it board on
the top side of the chassis
to the printed c irc u it board
on the bottom of the
chassis.

4. Separa te the ground
lug at point " 0" from the
bottom end of the i-f
transformer, T6 , pin by
about 3/8 of an inch.

5. Co nnect t he La from
point " F" (where the coax
w as ju st removed) with
min iature coax through the
same chassis hole, rout ing
along the output (power
tran sformer side) of the
tube soc k et to the i-f
transformer, T6. Connec t
the cente r conductor to
the bottom terminal at
point "C" of the trans
former, T6. Connect the
shie ld to the ground lug at
poin t " 0",

6. Install a new 150-0hm
resistor from t he bottom
end of the i-f transformer,
T6, at poin t "C", to the
ground lug at point " 0".

7. In st all the 50- k Hz
parall el -tun ed c i rc u i t
(10-mH miniature molded
c hoke in ' parallel with a
100o-pF mica capaci to r) in
se r i es with a 0 .01 -uF
Soc-vo lt disc coup l ing ca
pacitor from the mixer, V4,
plate, pin 7, to the ground
lug (next to pin 9) below the
power transformer at point
" E".

of-magnitude increase in
sophist icat ion of c ircu it ry
is required .

The th ird mixer in the
Drake R-4C was chosen to
demonstrate how to apply
proper feed and termina
tion principles to a mixer.
As a result, the La and
si g n a l r adi ati on wa s
reduced . And, the c rystal
filter rejecti on floor was
l ow ered b y redu cing
ground loop radi ation. Fig.
3 shows t he c irc u it before
and aft er the improve
ment s. No t e th at t he
original c irc uit provided a
capac it ive divider vo ltage
ste p-u p from the LO outpu t
at point /IF" to the crystal
filter transformer at point
" B" to enhance undesired
rad iat ion. Bo th the signa l
and the La signals are ter
minated in severa l ground
return s at the transformer,
T6, grid-leak resistor R132,
a n d l imiting diod e s
CR20/21.

Good pri nc iples of mixer
feed ing were app l ied. First ,
the signa l w as fed w ith the
grid-leak resistor in parallel
with the coupl ing capac
itor, thus eli m inating thi s
ground loop. Then the La
was fed in series with the
sig na l t ra ns fo rm er, T6.
Therefore, t he LO signal
cou ld not be increased,
and, furth ermore, t he La
signal is not impressed
across the secondary of the
signa l tran sformer, T6.

A 15O-0hm resistor is
used to terminate and limit
t he La vo l tage ou t p ut
wh il e no t enhanc ing har
mon ic generat ion. Finally,
a t u ned circuit is co n
nected to the output of the
mixer to reduce the LO and
input signa l by about 20
dB. As a result, the signa l
re je ction fl o or o f the
crysta l f i l te r is reduced by
more than 15 dB, and the
broadband w hite noise is
greatl y redu ced in the SSB
mode while onl y slight ly
degrading the narrow-band
CW mode of operation.
Here is the procedure for
in corporating thi s field
change:

y" Reader $efll ice -see page 195 35



12 V dc regulator
LM340T-12
Heat sink, Calectro CAT No. J4·866
Hookup wire
6/32 x 1/2 screw
6/32 lock washer
6/32 nut
2.2·uF, non-polarized capacitor
Note.tor early R·4C receivers, 1 Amp 50 piv diode (not supplied)

Third mixer
10·mH choke
0,01 -uF disc capacitor
1000-pF silver mica capacitor
150-0 hm resistor
12" RG-174/U coax
Doubly-balanced demodulator (prod uct detector)
TL442
3 1,O-uF, 25 V dc tantalum capacitors
1000-0hm resistor
470-pF disc capacitor
Hookup wire
Aud io distortion correction
(thanks 10 A. J. Sherwood, Ham Radio , Dec" 1977)
0.0015-uF disc capacitor
4700-0hm resistor
Cost: $15.00. Add 5% tax In Texas: 0.75. Shlpplnglhandling: 0.60.
Total __. Mail check or money order to: Sartori Associates,
W5DA, PO Box 2085, Richardson TX 75080.

Table 2. As many parts are hard to obtain, the author will
supply parts as listed here.

Table 1.

Va lue before
17 V dc, 300 mV ac
15Ydc,42mVac

l ocation
Regulator input, pin 1
Regulator output, pin 2
and output bus

result of the doubly
ba lanced demodu lator ad
dition is cleaner audio over
a much larger signa l range,
part ic ular ly in the ave
"off " posit ion. Further, the
frequency tun ing tolerance
for SSB signa ls is wider.
Audio output is increased
about 5 dB as a by-product.
The low output impedance
of the integrated ci rcuit
makes t he audio ampl if ie r
less susceptible to hum
and other spu riou s p ickup.

Acknowledgements

Assistance and sugges
tions in apply ing an d
eva l uati ng t he pe rfo r
mance of these receiver
improvements are gratefu l
ly accorded to Ja c k
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The audio improvement of
fered by reference 3 is most lm
portant. However, in many
receivers, parasitic oscillations
occur in the several-hundred
Hertz range, and the addition of
a 0.0015 uF capacitor across
resistor R83 in the aud io
amplifier did not entire ly
eliminate them. To completely
correct the phase error in the
feedback circuit, eliminate an
undesirable peak In the audio
frequency response, and elim
inate the spurious oscillations,
a 4700-0hm resistor needs to
be added in series with the
0.0015 uF capacitor across re
sistor R83.

Va lue after
16 V dc, 200 mY ac
12 Y oc. <1 mv ac

about 10 to 30 mY. The LO
is co nnected to the
50-Ohm IC input to reduce
loading on the 50-kHz local
osci llator. About 125 mV are
ava i lable at the IC in
put. The procedures for in
stal lation of the doubly
balanced demodu lator are:

1. Mount the IC " dead
bugv-stvle (leads up with
double-stick tape) on the
chassis between the bfo
transfo rmer, T11 , and the
bfo tuning capacitor. An
alternative mounting loca
tion is the back side of the
bfo capacitor. Then simply
wire in the leads to the
printed ci rcu it board.

2. Connect bias pins 4
and 12 together.

3. Connect pin 6 to a
ground point. Then wire all
t hree of the bypass capac
itors from pins 4 and 12, 9,
and 10 to the same ground
point. The va lues of the 1.0
uF capacitor s are not
cri t ical, but must bypass
both audio and i-f signal
c o m p o ne n t s. Miniatu re
ceramic or tanta lum elec
trolvtic s with at least 10 V
de breakdown are ade
quate. Connect pin 2, the
12-vo lt input , to the 14 Y de
bus line.

4. To connect the LO in
put, fi rst lift the 100o-0hm
product detector resistors
(R60, R61) off the printed
circu it board. Then, con
nect a wire from one of the
C84/R60 o r C83/R61 junc
t ions to the LO input of the
IC at pin 5.

5. To connect the i-f in
put, li ft the product detec
tor diodes (CR2. CR3) off
the pr inted circu it board at
the i-f input junction point.
Connect a 470-pF decou
pi ing capaci to r from this
junction point to the IC i-f
input, pin 11.

6. Connect outpu t , pin
13. to t he junction of o ld
R60/R61 res isto rs . The

tant as long as distortion is
reaso nably low, but, when
audio CW filters are used,
dynamic range becomes
important again.

An excel lent description
of "the TL442 is a lso
avai lable from Texas In
struments. ' Cost o f t he
doubly-balanced mixer is
about $3.00, an excellent
trade-off w hen you co n
sider t hat no externa l tun
ing or bias components are
requ ired for this appl ica
tion .

The appl ication of the
doubly-balanced demod
ulator to a receiver is
shown in Fig. 5. When a
3-terminal voltage regulator
is not used. the decoupling
circuit shown in Fig. 6 may
be required. Therefore. the
load on the last i-f trans
former is still maintained
at about 4000 Ohms and
the ave action is not af
fected . Normal i-f input to
t he IC w ith the ave " on" is

Voltage
Dc input
De output

(thi rd) diffe rentia l am 
pl ifier. This device works
best with 200-300 mY lo cal
oscillator injection, and
performs without signifi
ca nt overload ing u p to
about 500 mY of i-f signal
input. Hence, the signa l
handling characteristics of
the TL442 are as good as or
better than most vacuum
tube converters in current
receiver designs.

For example, a two-tone
test with 2o-kHz separation
showed that the third-order
intermodulation p roducts
20 kHz above the upper
frequency signal (or 20 kHz
be low the lower frequency
signal) were more than 75
dB below the two-tone
signal level. Since the tests
were conducted at 6 MHz,
the performance would be
expected to be somewhat
better at the 50-kHz i-f fre
quency. Normally, the dy
namic range of the audio
detector is not too impor-
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liD mark this imQc ssive accomplishment Atlas is producing a
spec' f model of this remarkable transceiver.

LAS 210x
LIMITED EDITION

FREE $55 FREE $60

With these new features

added:

• Receiver Incremental
Tuning (A.I.T.)

• CW coverage on 10
meter.

• Power Increased to
250 watts

• Special front panel
with commemorative
gold name plate

With over 16,000 Atlas 210x /215x's
in the field, the high performance
and durable dependability of this
rig has been proven beyond
question.

Take advantage 01 this special orter
now. Supply Is limited!

DELUXE PLUG-IN
MOBILE MOUNT
with every 21 Ox Limited Edltlon
Transceiver. This Model DMK
provfdes lor easy ph,Ig·ln and
removal of the 21 Ox tor mobile
operation. Complete with DC
cable, revers. polarity
pt'otectlon. circuit bfeaker, and
mounting hardware.

.....A&5

VOX/SEMI-BREAK-IN
CW KIT
with every AC Console.
Provide VOX and Semi-break-In
CW operaUon. An Ideal addition
for the home statIon.

STill AT
THE SAME
lOW PRICE

AMATEUR ELECTRONIC SUPPLY®
•

4828 W.Fond du Lac Ave: Milwaukee, WI 53216 Phone (414) 442·4200
Wisconsin WATS: 1·800·242·5195 Nationwide WATS: 1-800·558·0411
BRANCH STORE ASSOCIATE STORE

28940 Euclid Avenue BRANCH STORE ERICKSON COMMUNICATIONS. INC.
Wickliffe. Ohio 44092 621 Commonwealth Avenue . 5456 N. Milwaukee Avenue .

(CLEVELAND area) ORLANDO; Florida 32803 .CHICAGO, Illinois 60630
Phone (216) 585·7388 Phone (305) 894·3238 Phone (312) 631·5181

Ohio WATS: 1·800·362·0290 Fla. WATS: 1·800·432·9424 Outside Illinois: 1·800·631·5802
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A Solution to the Home-Brew
Housing Shortage

- building a box for your next project

Custom configurations are no problem.

Cut two pieces, each 22"
long. Scribe and cut four
90° notches in one s ide of
each of the 22" lengths, as
shown in Fig. 2. Use a
hacksaw to cut and a file
to smooth up the notches.
Now, carefully bend 90° at
each notch so you end up
with two identi cal rec
tangu lar pieces like the
one shown in Fig. 3. These
are the side rails. You can
bend th is material only
once, so do it right the fi rst
time. You may want to
practice on so me short
length s of ang le before
sta rt ing on the 22" lengths.

Cut two pieces of .06"
al umin um sheet 3" by 6"
fo r the front and back
pane ls . (Or cut 3·1/16" by
6'"- see Note in the sect io n
"Co ve r It Up" bel ow).
You co u ld use .05" sheet,
but .06" is su rprisingly
more sturdy and not that
muc h more di ff icul t to
work with . Fasten the 3" by
6" plate s to the side ra ils as
shown in Fig. 4 and youFig. 3.

or configurat ion desired.
The main featu res a re
complete accessib ility to
t he inter io r, excellent
rigidity when the covers
are removed , and reason
able cost.

Let's Build One
To use a n example: let's

build an enclosure 3" high
by 6" wide and 8" deep,
suita b le fo r an electronic
counte r, for insta nce . Ob
ta in a 5- o r 6-foot length of
a luminum angle material
which is 1/2" o n a side an d
1/1 6" thick . This aluminum
a ngle is gene ra lly avai l
ab le in har d ware o r
bui ldin g supply stores in a
d isplay conta ining various
types of al um inu m rods,
st raps, tubes, ang les, and
decora t ive sheets.

,"

size commerci al cabinet
may not have exactly the
most desirable conf igura
t ion,

It is not too diffi cult to
bend up your own simp le
cabinet with two U-shaped
p ieces (doub le clamshe ll
rotated 90°) as shown in
Fig. 1, hut there is a li mit
to accessi b il ity o nce
everything is insta lled . If a
prin ted ci rcuit board is
mounted above the inside
of the bottom clamshe ll ,
for insta nce, the board
must be removed or til ted
away to get at the trace
side . Also, un less he avy
duty bend ing equ ipment is
available so th at you can
use quite thick mater ia l,
ri gidi ty leaves much to be
des ired . This artic le pro
poses a method of custo m
bu ild ing your own en
closu re in any dimension

Fig. 2.

,,"

,"
\ (

Fig. 1.

Weldon I. H ogie WI /HI
61S E. 7th Street
NorrJl!iefd MN 55057

O ne of the problems en
counte red by t he

home-brew addict is how to
package his latest project.
With a we ll-stocked jun k
box, he may find that the
cabinet he prefe rs costs
mo re th an all t he parts pu t
into it. Al so, even if cost is
not a co ncern, the cJosest-
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Fig. 9.

a ng le pie ce s toge t he r.
Whe n making bends too
deep for the vise, use an
a ngled C-c1 a mp at o ne end
and the vise at the other.

If inadequate ventila
tion co u ld be a probl em,
here is o ne approach. Drill
holes in the bottom plate
to let cool air e nter. Make
the clams he ll cove r abo ut
1/8" o r so higher than
needed a nd fa sten it up o n
the side rail s so there is a
gap between the top of the
front and back pan el s a nd
the cove r. Warm air can
esca pe thro ugh these gaps
Make the cover 3/4" longer
tha n the rail s and ove rla p
1/4" at the rear a nd 1/2" at
the front. The air ga ps will
no t be not iced . Angle the
edges of the cover a t the
front so it extends 1/2" at
the to p a nd is a lmost flush
at the bo ttom . This gi ves it
an attr active li ght-shield
effec t.

Concerning vent ilat io n,
if you have hesitated to
d ril l hol e s in cove rs
because you can' t do it
cl e a nly, re ad o n. First
determine the size hole
a nd t he spacing between
holes which look attrac
tive to yo u. Drilling o ut
sma ll sc ra p pi ec es of
mate ria l o n a tri al basis
might help you to decide.
Ca re fu lly me asure and
draw out o n the cove r a
grid of squ ares to locate
the holes. Sta rt from the
center and work out so
symme try is retained . Use
a center punch to make a

By now you can see the
poss ibi lities are virt ua lly
unl imited.

Cover It Up
A simple way to make a

cover fo r the 3" x 6" x 8"
enclosure described earlier
would be to first make a
bottom cove r. Make sure
th is bottom plate is flu sh
a ll the way a round a nd
fasten it to the rail s with
ta pped o r se lf-ta pp ing
sc rews push ed through
rubber mounting feet. O r
you ca n fasten the plate
no rma lly and use the se lf
stic k fe e t tha t a re
avail abl e . Note: If you
make the front and back
panels 1/16" higher than
the .J " required, the y can
be offset do wn, w hen
fas tened, to co ver the
edges of the bottom plate
when ins talled, to give a
cleaner look.

Bend up a cl amshell to
cove r the top and sides as
shown in Fig. 8. Don' t be
afraid of bending alum
inum o r light stee l if you
don' t ha ve a metal brake.
A 4-foot length of 1-1 /2"
stee l angle o btai ned at a
junk ya rd, cut in half and
held in a be nc h vise, works
f ine . A plast ic-t ipped ham
me r hel ps to sha rpe n the
bend s without denting the
materi al. (A regular ham
me r and a wood block will
do th e sa me.) If you shou ld
wa nt a se mi-rounded look,
the side rail s can be round
ed slight ly with a file to
soften the sha rp edges.
Whe n bend ing wide su r
faces with you r horne
made brake, use the vise in
the middle a nd C-c1 amps at
the end s to hold the

Fig. 8.

Fig, 6.

Fig. 7.

Sloping Front Panel
By reducing the a ngle o f

one fron t notch and in
creas ing the a ngle of t he
other, ra ils fo r a sloping
front panel can be ma de .
Ca ution! The rail s will no
lo nger be identica l; you
must make a right a nd a
left ra il. The d imens io ns
and ang le of no tches can
be dete rmined mathemat
icall y, but it is simpler to
draw out the side prof ile of
the pro posed ra il and ta ke
the dime nsio ns and ang les
from the d raw ing as show n
in Fig. 6. Don't forget that
now you must make the
fro nt pane l larger tha n the
back pane l, to cover t he
longer sloped d istance at
the front.

Card Rack Enclosures
By using the fab rica ted

rectangles as front and
back ra ils instead of s ide
ra il s and supporting th em
with side pane ls as in Fi g.
7, an enclosure can be
made wit h the top, bot
tom, front, a nd back ac
cess ible . By hinging the
front and back pa ne ls, yo u
have access to remove
ca rds from the front and to
se rvice socket bus Jines
fr o m t he back o f t he
enclosu re , Piano hinges,
which a re ava il a ble in dif
fere nt lengths, can be cut
to size and are ve ry sturdy.
An enclosure fo r an 5-100
bus system could be made
up us ing a hinged top
cove r.

suppose, for very large
enclosu res, the rail s cou ld
be we lded up us ing steel
angle ma te rial of su itab le
width and th ickness .

,,,,
•

,"

Fig. 5.

"Fig. 4.

have a ve ry stu rdy e nclo
sure ready fo r stuff ing.

The leftover lengths of
a lu minum angle can now
be used to make mo unti ng
s u rf a c e s i nside t he
enclosu re by attach ing to
the side ra ils and front and
back pane ls. By cutting off
short 1/2" le ngths of the
angle ma terial , handy littl e
mo unting angles can be
made to help in fa stening
the moun ting su rfaces .
When faste ni ng to the
ra ils, use 4/40 o r 4/36 flat
head screws, counters unk,
in order to reta in the fl a t
oute r surfaces of the rail s
to help in f itti ng cove rs .
(Handy hint! O btain a 1/4"
machinist's cente r dr ill
used by meta l la the o per
ators . It wi ll d ri ll a no . 4
c lea ra nc e ho le a nd
counters ink it In one
operation . I always keep
one ha ndy on the bench,
mounted in a ha nd le, for
quick deb ur r ing and
countersinking .)

Larger Enclosures

Look for 3/4" by 1/16" o r
1" by 1/16" angle ma terial.
larger enclosures can be
fabri cated using this wide r
stock , and good rigidity
wi ll st ill be ma inta ined .
The 3/4" by 1/8" angle
sho uld also be consid ered
if an except ional ly strong
encl os ure is de sired. Whi le
the 1/8" angle is too thick
to notch a nd be nd as wi th
the 1/16" , su ita ble lengths
can be cut to 45° on each
end and fa ste ned togethe r
with 90° a ngle plates o r
brackets p laced inside the
rai ls as shown in Fig. 5. I
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mark at the intersection of
the squares of the grid. Use
a small drill bit, 1/16" or
so, to drill a pilot hole at
each punch mark . The care
with which you mark and
drill the pilot holes deter
mines the professional ap
pea ranee of the end result.

Drill out the pilot holes
with a drill the next size
smaller than the drill you
selected for the final hole
size, then drill to final hole
size. Keep this last drill
handy. Sand down the
burrs on the holes using
the sturdiest sanding
material you can find. The
cloth-backed sanding belts
from a small belt sander
are perfect. Use a wood
block to back up the sand
ing material. As the burrs
are sanded down, push the
drill bit through the holes
to clean out the residue
and sand some more .
When the burrs are gone,
use a finer grade of sand
ing material until the sur
face is smooth. Always use

a backing block when
sanding or the holes will be
dished out. Keep pushing
the drill through as you
proceed to clean out the
holes. You will end up with
holes with perfectly clean
edges, looking as though
they were punched out.

A final word on covers: A
double clamshell is a little
more difficult to fit, but,
as shown in Fig. 9, it may be
more commercial look
ing. A piece of angle or
strap material is fastened
in the middle of the rail as
shown and the two halves
fastened to this when
assembled. The popular
bail-type handle also can
be attached at the point of
balance, if desired.

Dress II Up
Consider the use of a

false front panel or escutch
eon. When you mount the
regular front plate to the
side rails, use countersunk
flat-head screws. If any
other mountings or parti-

tions are fastened to the
front plate, countersink
these also. A false-front
panel will now cover up all
the screw heads. This
panel can be made of
very thin material, painted
attractively, or covered
with one of the many self
stick vinyl products now
available, such as wood
grain. You may want to use
the old trick of etching
aluminum in a lye and
water solution to produce
a soft, satiny look. Use rub
on lettering for a profes
sional appearance. If there
are not enough switches or
controls to hold the false
front in place, use double
sticky tape or dabs of sili
cone sealer (RTV).

If you are photograph
ically inclined, you could
draw up the panel, letter it,
and photograph it. The let
tering could be rub-on let
ters , carefully printed
hand-lettering, or the prod
uct of a LeRoy lettering set
or a Selectric typewriter.

Make a print the proper
size and fasten it to the
false front with rubber
cement. If your drawing is
made on a black surface
with white lettering, the
print can be purposely
underexposed to a medium
grey and then toned to
almost any color. (Ask at a
photo store for toner of the
color desired .) Spray lac
quer applied to the print
will keep it protected and
looking new .

Several years ago 1 built
my own electronic counter
and used this type of
enclosure. Since then 1
have made many changes
and additions to the
counter in order to keep
up with the state of the art,
and it has been a real
pleasure to work on it. I
can poke into it from all
angles and add or remove
boards at will. 1 can highly
recommend that you try
this method of enclosure
construction for your next
project. •

Kenwood 7600
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With these new features

added:

• Receiver Incremental
Tuning (R.I.T.)

• CW coverage on 10
meter.

• Power Increased to
250 watts

• Special front panel
with commemorative
gold name plate

Take advantage of this special offer
now. Supply Is limited!

With ever 16,000 Atlas 21 Ox1215x'.
In the field, the high performance
and durable dependability of this
rig has been proven beyond
question.

,
•

LAS 210x
LIMITED EDITION

FREE $55 FREE $60
DELUXE PLUG·IN
MOBILE MOUNT
with every 21 Ox Limited Edition
Transceiver. This Model DMK
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mounting hardware.
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with every AC Console.
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STill AT
THE SAME
lOW PRICE
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Alt'xonder M. Mada m
WA2SUTINNN6ZVB
18 India" Spring Truil
Denvillt' NJ 07834

How Do You Use ICs?
- part XI

Battery power amps.

needed only fo r mobile
use o r whe re there was
some possib il ity of vo ltage
surges wh ich could cause
trouble . I don' t see it as a
se rious problem if you tak e
basic precau tions.

Fig. 1 shows the device
and its pinout. ' This looks
a who le heap li ke all the
other amplifie r ICs, but
the re are some d iffe rences.

Fig. 2 gives the hook up,
anothe r min imal -pa rt cir
cu it. There were a few sub
t le difference s not iced
with th is IC compared with
the others. The O.05-uF cap
and the 1Q-O hm resi stor do
the same job as wit h the
othe rs. The y supp ress a
high-freq ue ncy osci llation
whic h may come. The out
pu t cap value is not criti
ca l. The la rger va lue passes

down graded . The IC will
ha ndle a 4- to 16--0hm
speake r o r se t of phones,
and, with phones, tha t 500
mW will p ierce your ea rs
fo r you.

There is, of course, o ne
little d rawback; there had
to be. This is the ma ximum
supply voltage. Yo u ca n' t
exceed 15 vo lts so urce.
This is rather c lose to the
13.8 vo lts on which your
car o r truck is supposed to
run. It is possible that a
surge might exceed that
mu ch, o r some trou ble
mig h t re s ul t in mo re
voltage tha n the device
can ha ndle . It wou ld ap
pear a simple design prob
lem, however, to include a
zene r to li mit the voltage
swing o r a regulator circuit
to hand le it. This wou ld be

like the lM386. It has a
rated output of about 500
mW-which may not seem
like much, cons ider ing
what I said abo ut the
lM380CN. It, too, is in a
min i-DIP pa c ka ge , but
there are a few t hings that
this o ne doe s that rea lly
make a d iffere nce . To sta rt
with, the IC works over a
range of 4-12 vo lts. That
ta kes ca re of you r nine-volt
ba tte ry just fine, and it
can' t be ma tched at a ll by
the LM380CN or its big
brother, a nd more than
makes up for t he slight out
put .

Even this should not be
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T he article on linea r pre
amps probably left a

lot o f battery-power freaks
with their tongues hanging
out. It bothered me, too .
There was a nice simple
way to get t he prea mps to
work below nine volts with
good margin, bu t o nly one
power amplifier would go
as low as nine vo lts- the
LM380CN mini- DIP- and
it was go ing to be crit ica l at
that.

There had to be a way;
there's too muc h of a gap
there. A little more digging
in the linear book came up
with a real humdi nger.

I think you are going to

Fig. 1. LM386 low-voltage audio power ampfif ier.
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Fig. 2. Basic LM386 audio amplifier circuit. Fig. J. LM386 hig~gain circuit.
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Fig. 8. LM388 gain contro l.

Fig. 6. LM388 1.5-Wart
audio power amplifier.
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Fig. 5. Brute force bypass·
ing for preamps or amps.

Fig. 7. LM388 basic circuit.

IC can perform the tunc- the lM388, which is the big
tion-if needed at all- brotherofthelM38b.lt isa
and much easier. by itself . 1.S-Watt. l4-pin 1C power
It did bring up one serious amplifier. (See Fig. b.l

) It is
hindsight view. however. slight ly more complicated
When I d id the preamp to put together. The basic
series. I used the bypass hookup is shown in Fig. 7.
val ues on ha nd to tame the Notice t he two Slo-Ghm
circuits . Beyond a certain resi sto rs and the 10-uF
point. t hey did no t work . bypass. The high-frequency
They we re fai rly low val ues bypa ss ci rcuit uses the
refl ec t ing what the ap- val ues given also for the
plicat ion notes showed. At LM380- 0.0S uF and 2.7
that t ime, I did not have O hms. Unfor t unate ly, I
any 1000-uF capacitors on was not ab le to get this Ie
hand . It may be that some from my dealers. I have
of those high-gain stages never seen it o r the l M386
wh ich I fou nd to be too listed, so you wil l have to
unstab le can be tamed write and see. The LM38b is
with b rute force bypass ing. avai lable from James Elec-

Si nce the preamp cur- trcmcs for $1 .10.
rent is slight , there is litt le Ordina rily I do not like
chance of serious voltage to show a circuit without
d rop, so you also can try having tested it. but the
adding a series res istor in power amps have worked
the Vs lead shown in Fig. 5. so we ll that I think it is safe
A va lue of 'lk or 2.2k might to do so. It gives you the
be a good starting point. basic info rmat io n about it,
This might tame some of
those wilder c ircu its for
serious use . I still don't
think you will need all that
gain, but ii you do, it might
be worth a try.

The lM386 appeared
by ear -to give the same
funct ional se nsit ivity as
the best of the preamp cir
cuits given. They were in
the 4o-dB class . A gain of
200 is 46 dB.

There is one other IC in
this family to watch for,

.(,
, 'O~f
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Fig. 4. 50-gain circuit.

This may be due to using
the long power leads and
test leads. but this is a high
gain Ie. Even in the low
gain configu ration. you
may need this much supply
bypassing as well as the in
put resistance.

Once the circuit is tame.
the results are worth the ef
fort; for sheer performance
it is hard to beat. It com
bines in one package a n ef
fective audio-power ampli
fie r with the sensitiv ity of
the audio preamps. The cir
cuit is simpler tha n the two
se pa ra te stages wou ld be
and works just as well .

There was a bit too muc h
meas ur ing with the audio
preamps. so this t ime let's
stick to how it sounds . The
power amplifie r part ac
tua lly sounds the sa me as
the othe r power amplifiers,
in its low-gain se tup. It has
a ni ce hefty out put to yo ur
ea r a nd sho u ld do any
communicat ions job easi
ly. The sensit iv ity of the
stage at low gain is about
the sa me. too. This. by it
se lf, is re all y qu ite se n
sitive . Using the mike , Iwas
getti ng just about the same
usab le inpu t to my ear as
with the preamps and the
high impedance' phones of
that test setup. When I
went to the high-ga in set
up, thi ngs really got to be
interesting. Once the cir
cuit got tamed. it rea lly
took off in performance.
That high-gain setup is real
l y se ns it ive . I had no prob
lem picking up background
noise to my heart's con
tent. but a nearby sound
would scramble my brains.
That thing is loud.

It has reinforced my feel 
ing that there is little need
for the separate preamp
fo r most ha m use. This one

the low tones, and smaller
va lue wi ll cut them off,
whic h is acceptable fo r
communications use . The
10k volume cont rol is not a
critical value. but there
should be something there,
even a fixed value. With
some configurations. there
will be instab il ity without
an input resistor. The pin
seven bypass may help in
some applications. but I
did not notice any gain in
circuit performance with
or without it.

Up to this point. we just
about have a repeat of the
lM380 series of amplifiers
except fo r the voltage
rat ing, but the lM386 has
one more important trick
up its sleeve. Notice that
the re are two pins labeled
gain: pins one and eight.
The circuit given here has a
nomina l gain o f 20. which
is about the same as t he
l M380 series . Using the
ga in pins can give you ga in
up to 200. The hookup is
show n in Fig. 3. The lQ-uF
capacitor bypasses an in
te rna l re si s t o r wh ich
limited the ga in. With the
10 uF you get the fu ll 200
or so gain . With a resistor in
se ries. you can set the ga in
where you wa nt it.

Fig . 4 shows that part of
the ci rcu it. The 1 .2k va lue
was shown in the applica
tion notes as giving a gain
of about 50 .' By ear. a
zzoo-on-o res istor will give
abou t the same ga in as no
RC ne twork at a ll. The
nea rest va riab le you cou ld
use shou ld be a 2.Sk- or
Sk- Hne a r taper poten 
t iometer. This wou ld give
you an adjustable gain op-
tion to p lay with . Rernem
ber that the pot gets
hooked up backwards. To
inc rease the gain. you
decrease the resistance in
the circuit.

Using this high-gain op-
tion has its price. too . That
1000-uF vee bypass is
something new. I found
that with this IC. a lot of
supply bypassing is needed
to avoid stray osci llation.
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There was no noticeab le in
c rease in usable gain when
tried with the m ike inpu t
hookup. In fact, the sen
sitivity seemed to go down,
and that's not count ing the
times it went into oscilla
tion or just cut off. Even
the addition oj the big
bypass capacitor did noth
ing to help.

Another bad feature of
this ci rcu it is that as you
apply positive feedback to
try to boost the gai n, you
a lso draw more curre nt
wit h t he fC. This is not the
healthiest th ing for an IC to
do. 1 do n't thin k I per
manent ly damaged any ,
but I wou ldn't bet on it
since some of them got hot
to the touc h. It is supposed
to have built-in thermal
shutdown, but why go ask
ing for troubles like that?
Stay away from this one.

I don't know why the ci r
cu it did not appear to work
with any range of values
tried , but that should be an
ind ication that it is not
suited to t he reliable
breadboard category that
t his se ries is based upon.
St ill, we have added o ne
more reliable IC to t he bag
of so lid-state tricks that a re
ava il ab le: the LM386. It
has its own strengt hs and
weaknesses, but the ba t
tery-power option and t he
extra sensitivity if you need
it make it a strong choice
when you are planning a
circuit.

Among all the linear ICs
given so far, you should
have something that will fit
the req uire me nts for al
most any of the common
audio amplifier uses. The
tested ci rcuits may not be
the optimum achievable,
but they shou ld cut down
on the amount of cut-and
try needed to get some
thing that wo rks for you.•

printed , a nd there was lit
tle info rmatio n incl uded
wit h it. I do no t have the ex
act specs. It a lso has the
high-gai n configuration
available with the add ition
of the capacitor between
pins 2 and 6. There should
be no re aso n why thi s
sho uld not be made vari
able as was t he other. (See
Fig. 8 .)

There was one other c ir
cuit shown wh ich was dif
fe rent from most present
ed. This was a high-ga in ci r
cuit, but t he load was
returned to the Vs pin . (See
Fig. 9.) I can't think of any
reason why this shou ld be a
part ic u la rly d e sir a bl e
fea tu re . It looks as if it
might be poss ible for de
current to flow through the
speake r w ind ing, which
might not be good fo r it.
The manual did not say
why this feature was in
cluded. My feeling would
be to stay away from this
c irc u it unless you know
why you wanted it.

These ICs seem to be
two-up on t he LM380 se ries
of amplifiers. They are low
voltage and can be made
higher ga in. The re is a way
shown to turn the LM380
into a high-gain ci rcu it. The
specs say that, in theory,
yo u can have gain up to
300, bu t they say thi s is
ha rd to do and st ill keep it
stable. The basic hookup is
in Fig. 10.J Notice so me ex
tra pa rts in the basic
LM380 circuit. The tip-off
sho uld be obvious. Those
are one-percent resistors . I
don 't like one-percent re
sistors. Fortuna te ly, I did
not have any to try. I used a
pai r of re sista nce substitu
tion boxes a nd cl icked
away. Ve ry q uickl y, the ci r
cuit 's capa bi lity showed
up . For expe rimenta l use o r
b read boa rd ing, it loo ks
like a real bu mme r.

Without the ext ras , it is
q uite sens it ive, bu t wit h
them, the hum gets worse . I
would assu me it is the test
leads . Even not counti ng
the hu m, howeve r, the ci r
cuit d idn' t add anythi ng .

a
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hookup-the same as the
other. except fo r t he
power. I do not see a need
for this for most purposes.
If you are running on bat
teries, it means quite a bit
more drain even at rest.
This was a new IC. as of
1975 when my ma nual was

•
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Fig. 9. LM388 load returned to Vs (gain 200).
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tA) Complete Service Facilities
(B) Good Deals on most Brands
Ie) Shipping within 24 Hours
(0) All inquiries handled by Active Hams with

over 20 years experience in ham radio
CALL TOLL FREE

1-800-238-6168

Write : 3202 Summer Ave., Memj:tl is. Tennessee 38112

IN TENNESSEE, CALL 90'·452·4276
MONDA Y- SA TUROA Y8:3tJ.5:30

FOR YOUR SPECIAL.

Fig. 10. LM380 high-gain circuit (no t recommended!).

NO MONKEY BUSINESSI

should they become avail
ab le. The 51G-Ohm resis
to rs should be thought of
as specific values in this
case , They al so are easily
available from la meco and
other so urces. The to-or
value al so is common.

This is the basic low-ga in
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S210x
LIMITED EDITION

FREE $55 FREE $60

With these new fe.tur••

added:
• Receiver Incrementa.

Tuning (R.I.T.)

• CW coverage on 10
meters

• Power Incre..ed to

250 watta
• Special front panel

whh commemorative
gold name plate

With over 16,000 Atlas 2tOx /215x'.
In the n.ld, the high performance
and wrable dependability 01 this
rig has been proven beyond
question.

Take advantage of this special offer
now. Supply Is IImltedl

DELUXE PLUG-IN
MOBILE MOUNT
with every 210x Limited Edition
Transceiver. This Model DMK
provides tOf easy plug-In and
removal of the 2101l for mobile
operation. Complete with DC
cable, reverse polarity
protection, circuit breaker, and
mounting hardware.

VOX/SEMI·BREAK-IN
CWKIT
with every AC Console.
Provide VOX and Seml·break-In
CW operation. An Ideal addItion
lor the home station.

STill AT
THE SAME
lOW PRICE

"Am.rlca'. Mos' R.lIabl. Amateur Deal.,"

AMATEUR CENTER

WRITE TODAY FOR A COPY OF OUR LATEST
NEWS BULLETIN/ USED EQUIPMENT LISTING!

~".

Order Your Atlas 210X TODAY ••• From
When it comes to FAST
DELIVERY, HONEST
DEALING and PROMPTI
DEPENDABLE S-E-R-V-I-C-E
back-up - we don't just
advertise it -

WE GIVE IT!
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Customize Your HT144B
- some nifty mods

Total enjoyment o f 2m.

The HT1448 open for inspection.

L. Z. Sajor W2KG V
767 Lomas St.
Port St. Lucie FL 33452

M any hams have buil t
the V HF Engineering

2 m eter HT144 B kit, whic h
has prove n itse lf an ex·
ce llent handle-tal kie . Here
are modifications t ha t will

m ak e it eas ier to service
and use, t herefore en la rg
ing your tota l enjoyment of
2m FM. Desc ribed will be
how to :

1. M odify fo r simp licity
of crysta l c hanging and
repai rs.

2. Add a " drop-in" bat
tery cha rging faci lity .

3. Provide. for an exter
nal m icrophone and ear
phone.

••
•

•

4. Rep lace the antenna
wit h a rubber ducky.

5. A dd a touchtone1M
pad.

Diff iculty in changing
c rysta ls is probab ly the on
ly drawback of an othe r
wise we ll-des igned hand ie
tal kie, so I will start with
t hat mod ificat ion. First,
d isasse mble your un it. re
moving the anten na, t he
pri nted ci rcu it chass is, an d
the fou r standoff space rs,
di s c o n n e c tin g any im 
ped ing wires as you go. File
down the sides of two of
the spacers , as shown in
Fig. 1 . Mount these two
spacers, orient ing the fi led
surface outward, di rectly
to the PC board 's top two
holes, usin g lock washers
and some na il poli sh as ce
ment to hol d the space r
secure ly. Mou nt the re
m aining space rs in t he
ot he r two hol es of the
chassis in the same man
ner . Now, future removal
of the chass is to change
the c rysta ls will only re
quire removing the screws
from the fro nt of the case

and s lid ing the c hassis
back , eliminating the
twist ing, clumsy maneu ver
previous ly requ ired due to
t he inte rfe rence of t he
th readed studs mounted
on the side flange of the
case front. Do not reassem
ble the unit as yet.

Now le t 's get to the
"drop-in" battery charg ing
feature. Fi rst, determine if
you ha ve at le a s t a
3/16-inch space between
the bottom inside of the
HT and your battery pack.
If not, then obtain a bat
tery ca rrie r that wi ll a llow
you the space. Disassem
ble those part s of you r unit
still remain ing that would
interfe re with unobstruct-

FI L E D
SURf AU

Fig. 1. How mounring studs
are filed and oriented.
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Fig. 3. Battery charging con-
tact strip.

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

use the internal speaker
mike as usual , but have the
convenience of using an
exte rnal microphone-ear
pho ne assembly if yo u wish
(see photo).

The Rubber Ducky
The installa t ion of the

rubber ducky is simp licity
itse lf. Mo st easi ly ob
tainab le a nd pr iced right is
the Radio Shack #20-1 78
VHF. If you opt fo r this
antenna, you can use
eit her a s ubm iniature
phone jack o r a n o ld
fash ioned pin jack . Be sure
that the center contact of
the jack is insul ated from
the case. Use shou lde r
washers if necessa ry.

Now, dig into you r junk
box fo r an o ld 7· o r 9-pin
tube socket and canniba l
ize it fo r o ne of the pins. It
shou ld be o ne that will
serve as a sing le-p in socket
for a number 16 or 18 sol
id, tinned copper wire . This
pin is then soldered to the
proper contact of the
a ntenna jack . A z-Inc h
length of the solid wire
mentioned above is now in
se rted into the p in. Slide a
piece of insu la ting tubing
about 1 1J.l inches long over
the wire . The wire is rou ted
straight down to the push
to-talk swi tch and t hen at
right a ng les to the switc h's

ing p resent to warn you
that t he battery is draining.
The LED drain is minimal.
Solder a "Uv-shaped piece
of so lid #22 wire to the
cathode o f the LED and a
33G-Ohm resistor to the
a node (see Fig. 4 fo r con
fi gurat ion ). Solder t he
o the r e n d o f th e
"Uv-shaped wire to the
metal frame o f the cha nne l
switch in a posit ion that
wi ll a llow the LED to slide
easily into t he hole left by
the battery chargi ng jack
ho ld ing sc rew . Now, route
the resistor up ove r and
down toward the on/o ff
switch and sol der it to the
p roper contact so tha t,
when the swi tch goes o n,
the LEO will light.

At t his point, install the
microphone a nd earphone
jacks, using closed-circu it
t ype s . Use a m in iatu re
phone jack for the micro
pho ne and a subminia ture
one for the ea rphone. Use
shie lded wi re fo r t he con
nect io ns, as shown in Fig. 5.
Wiring it in t he manne r
shown will e nable you to

b led. If not, a simple card
board shim between the
battery pack and the ci r
cuit board is called fo r.
Looki ng at the bottom o f
the HT, you should be able
to see the contac t strip
materia l t hrough the holes
on the insu la ting board,
whic h will be insu la ting
them from the case by a
ci rc ula r area a t least 1/8 of
an inc h wide. Paint the posi
t ive contact insulated area
with red na il polish fo r
identification.

Since it w ill no longer be
need ed, the c ha rging sock
e t at the top of the HT is
remo ved a nd t he hol e s
used for the externa l mike
and earphone jacks and , as
a bonus, for a small LED to
indicate a power-von" con
di tion (see Fig . 4 fo r
layo ut). The LED is es pe
ci a lly va lua b le, as the
switch on the vo lume con
tro l can easi ly come o n
without enough audio be-

Fig. 2. "Drop-in" battery charging assembly detail.
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ed d rilling of t he case. Drill
or punch out two %-inch
holes as shown in Fig. 2.
Next, fas hion a piece of
1j1 6-inch-thi ck insulating
material to fi t the ent ire
bottom inside of the case.
Place it in the bottom a nd
scribe thereon the location
and outline of the holes
you just made. Drill a
3/8· inc h hol e in the cente r
of each sc ribed area . Se
cu re this piece in place
with cement o r t h in
double-faced ad hesive.

Next. we modify t he bat
tery holder. For this, you
can etch a piece of one
sided copperclad PC board
in the pattern and dimen
sions of Fig. 3 o r cut o ut the
design fro m t hin copper
sheeting.

Now. _lightly " flow-t in"
some solder onto t he cop
per to provide better corro
sion resistance (silve r
p lating wou ld be nice, if
yo u have the faci lity ). Affix
the PC board o r strips to
the battery hol der with ce
ment or double-faced ad
hesive (to the side nearest
to the snap connectors).
Solder wire leads from the
strips to the connectors, us
ing care not to defeat the
snap action and, more so,
not to melt the plastic of
the battery holder. Since
this plastic melts easi ly, a
dish of cold water fo r d unk
ing immediately afte r
so lderi ng is a hel pfu l
precaution.

You shou ld now have a
snug-f itting battery pack
when the HT is reassem-

fig. 4. Antenna and microphone plus speaker jack
assembly detail.

Fig. 5. Original circuit of H T 144B is in heavy lines; the
modification is in light lines.
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Fig. 6. Touchtone connec
tion point showing resistor
network positioning in C84
position.

antenna change-over con
tact. Solde r it to the con
tact. This lead dress is im
portant to prevent feed
back. You now can avoid
the chore of unsoldering
the antenna connection
every time the chass is is
re move d for c rys ta l
changes o r repairs . See Fig.
4 for details.

The Touchtone Connection
By using one of the slim

touc htone pads, such as
one made by Barber Corp.•

the pad can be mounted on
the o utside of t he HT
without real ly add ing to
the bu lk. If you cement the
pad to the HT. you then
need only one hole for the
wires . Alternately. you can
bolt it to the HT using
sma ll sc rews , b ut be
ca reful that they do not in
tr ude upon t he space
available for the battery
carrier . The audio from the
pad will need to be at
tenuated by a resistor net
work of 100 and 100k
Ohms. The re is a ta il or
made place fo r the ne t
work on the chassis in the
place left vacant by the
unused capacitor, C84 (see
Figs. 5 and 6 fo r ci rcuit and
layout).

Final Touches
Be fo re buttoning u p

your HT, make the hole
used for the push-to-talk
button into a slot by cut
ting away the material be
twee n the hol e and t he
edge. A nibble r does t his

more ne atl y than a hack
saw. In either case, smooth
the edges, round t hem off
slight ly, and touch up the
br ight a lum inum with fla t
black paint. You will now
be able to remove the
cover of the HT without
needing t o re m o ve t he
pus h-button, whi ch often
becomes loo se from fre
quent removals (see Fig. 4).

As a fina l touch and to
give a nicer feel to the HT, I
applied an imitation
leathe r mater ial to t he
back of it. I did no t slot
t he pus h-to-t a lk button
hole in the mate rial, but
punched out the hole and
cut a slit from the edge to
the hole . The stiffness of
mo st materials will yiel d
enoug h to perm it passage
of t he bu tto n on removal
o r installation a nd yet
maintain a closu re at other
times to give a neat ap
pea rance.

With t he for e g oin g
featu res installed o n my
HT, I use it in comfort

every evening o n the com
muter t ra in by hold ing the
HT o n the windowsill. With
the ex te rna l Plantronics
headse t whi ch requ ire s
very low voice leve ls, there
is no disturbance to fell ow
passenge rs, but it does gen
erate a great deal of in
terest among them. During
the severa l transit del ays
due to weather, fire , and
accidents, it was comfo rt
ing and useful to have t he
HT to advise the XYl o f my
homewa rd progress o r lack
of it. Autopatch or the
goo d o ff ic es o f fell ow
hams on the repeaters in
the area provided the link .
In fact , the XY l monitors
the re peater fo r t he 20
minutes prior to o ur usua l
arri val time, and , by drop
pi ng the right cue words in
our QSOs, such as " This is
W2KGV mo bile 2 o n the
ConRail at White Pla ins
station," she knows when
to leave fo r my stat ion to
pick me up. Very con
venient. •

48



FREE $55
DELUXE PLUG·IN MOBILE MOUNT
with every 210x Umlled Edition T'anscelver. This
Model DMK provides for .asy plug.ln and removal of
the 2101: tor mobile operation. Complete with DC
cable, reverse polarity protecllon, circuit breaker,
and mounting hardware.

FREE $60
VOX/SEMI·BREAK·IN CW KIT

with every AC Console. Provide VOX and Semi·
break·ln CW operallon. An Ideal addition tor the
home atatlon .

To mark this impressive accomplishment Atlas is producing a
special model of this remarkable transceiver.

ATLAS 210x
LINfITEDEDITION

2805 N. E. Second Avenue

With over 16,000 Atlas 21Ox /21 511" In the field, the high
performance and durable dependability of thl, rig has
been proven beyond question.

Take advantage of this special offer now. Supply"
limited!

Phone 573·8383Mi.mi, Florida 33137

STill AT THE
SAME lOW PRICE

~ ,..

With the•• new featur•• added:

• Receiver Incremental Tuning (R.I.T.)
• CW coverage on to meter.
• Power I"craned to 250 watt.
• Special front panel with commemorative

gold name plate
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Mork Forbes WB9PHM
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NormQl lL 61761

Ultra-Simple CMOS Logic Probe
- a single IC does it all

Make sure your troubleshooting is on target.

This ;s a closer view of the probe showing the method of
using the Ie as the component base. The capacitor lead is
used for the probe tip. Fig. 1. Single Ie logic probe.

made into " o ne-sho ts"
(which lengthen ou t pul ses
to make th em visible).

5. CMOS has se lf-limit
ing current sourcing and
sinking. which allows LEOs
to be driven without the
use of se ries resistors.

The circu it is bu ilt using
five inverte rs, a NOR gate.
a re sisto r. three capac itors.
and three LEOs. This con
figuration brings another
advantage. Motorola has
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cuit being o bserved .
2. CMOS may be pow

ered from 3 through 15
vo lts. so tha t t he probe
may be used in both
CMOS and TTL circuits .

3. The supply current for
CMOS ICs is extreme ly
small. so th e probe may be
powered parasitl call y from
the ci rcuit under test
even from low-powe red
battery circuits.

4. CMOS gates are easi ly

CMOS). This a rt icle de
sc ribes a des ign for a logic
probe wh ich meets a ll
requ irements fo r trouble
shooting d igita l circuits,
and solves the two prob
le ms mentioned .

The circuit shown in the
schematic (Fig. 1) is fai rly
s imp le . The ga tes a re
CMOS. which has seve ra l
advantages in this applica
tion:

1. CMOS gates have a
very high in pu t impedance
and will not load the cir-

W he n it comes to
tro ubleshoo ting d ig

italiC projects, a log ic
p robe is indispe nsab le,
and , with so many con
struc t io n projects employ
ing digital technology,
almost anyone can use
one . Most comme rc ia l
probe s represen t two prob
lems in the eyes of ha ms
and hobbyists: Commercial
probes cost from 525 up
wa rd; and a given probe
gene ra lly works with o nly
one type of logic (TT L or
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If desired, the LED out
puts could be used to pro
duce high and low tones.
using 555s for an audio
logic probe.

I have two final COil

struct ion notes. The 22-uF

Here are two different prototypes. All the components ;n
the left-hand version are in the right-hand version, except
for the 4050 at the bottom of the protoboard. A/50.
smaller LEOs were used.

My model was mounted in
the casing of a Bic a-color
pen. This provides extreme
portability , wit h the
pocket clip allowing t he
probe to be c a rr i e d
around.

This is the final assembled version. A Bic s-cotor pen was
used as rhe case. The LEOs and power leads can be seen at
the top, and the tip is probing an Ie at the bottom. Prac
tically anything can be used as a case. such as a cigar tube
or c ylindrical plastic mailing tube. You could e ven leave it
in the "rodent" form!

Const ruction

If it is desired. a printed
circuit board can be made.
However, the author and
sev e ra l other builders
found it ea sier to trim
leads short and either
so lder o r w ire-wrap direct
ly to the Ie. This provides
an extremely compact cir
cu it.

The probe. when bui lt as
described above. can be
mounted in about any
thing that is co nvenient.

Fig. 2. Using a 4050 for extra drive.

produced a CMOS pack- tics cause more of a " snap
age. appropriately called a action" than the rise and
HEX gate. which contains 4 fall of the capac itor
inverters, a NAND gate, voltage. This is fu rther
and a NOR gate, which squared off by inverte r 6.
sells for about 50¢ .1 The high signal is fed back

to the NOR, which brings
the output low again. (This
is the " one-shot" effect .)
When inverter 6 receives
the lengthened pulse, it il
luminates the pulse LED
for the duration of the
pulse.

CMOS can exhibit some
memory action when t he
input is removed f rom a
signal source and lef t
float ing. The diodes and
pull-up and pull -down
resistors eliminate this
memory problem to ensu re
normal operation of the
probe. The resistor values
are fairly c ri t ical. With the
values shown, the probe
operates well from 0-9
vo lts. At more than 9 vo lts,
some leakage current will
cause the high LED to light
dimly. Thi s is easily d istin
guishable from a true high,
however, and it will go out
on a low.

Operation

The operation of the cir
cuit is as simple as t he cir
cuit itself . If the probe tip
is touched to an active
high (or " 1") signal. in
verter 3 turns on the high
LED. while inverters 1 and
2 keep the low LED off.
When a low (logica l "0") is
identified by the probe tip,
inverters 1 and 2 cause the
low LED to turn on, and in
verter 3 keeps the high LE 0
off . The two inverters on
the low line are there for
buffering purposes.

When idle, the 1 meg re
sistors sp l i t the supply
voltage, letting R5 pull the
output to a high state. This
charges up the capacitor,
C3, which then applies a
high to the NAND (being
used as an inverter), which
holds the inputs to the
NOR and inverte r 6 low.
When a negative edge of a
pulse occurs, it is slowed
up by the R1 -e2 t ime con
stant (since the capacitor
voltage cannot change in
st a n t a n e o us l y ). This
lengthened pulse changes
the NOR output to high.
Again . the pul se is
lengthened by the time
constant of C3 and the
pu ll-up resistor, R5. The in
put to the NAND slowly
changes (compared to the
input pulse!) from high to
low. The gate charac teris-
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t antalum capacitor be
tween Vee and gro und is to
provide addi tiona l filter-

IC 1
01 -03
R1
R2·A4
R5
C1
C2
C3
LED1·lED3

IC 2

Parts list

Motoro la Me 14572 CMOS integ rated circuit
Smal l signal diodes, lN914 or simila r
680k, '/.-Wa lt
1 meg If. -Watt
l OOk 'I.-Watt
2.2 uF ta ntalum (see text)
.01 uF ceramic d isc
1 uF tantalum
miniature LEOs - color reader 's choice

Optional

4050 CMOS hex buller (non-inverting)

ing . Thi s value is not too
c rit ica l, and th e circuit
may work on a good power

supply without it. Also.
while the LE Os are no t too
bright, they are suff ic ient ly
b right for normal work. For
a few cents mo re and a n
additional fC package. a
4050 CMOS hex buffer can
be used, if desired, to pro
vide added drive, as sho wn
in Fig . 2 . For ultra-s impli ci
ty and small size. however.
the single Ie version is
recommended .

Conclusion

While a logic pro be may

be the mo st use fu l tool in a
ham shack. co mme rcia l
model s can be fairl y ex
pe nsive. This pro be can be
bu ilt even on a poor man's
budget. and , fo r anyone
wo rking with digital c ir
cuitry. a c heap logic pro be
is pract icall y a mu st . •

R.ference
1. The Me 14572 Is ava ilable
lrom Graham Elec tronics, 133
S. Pennsylvania st., Indianap·
ens St., Ind ianapo li s IN 46204,
and from other Motorola dis
t ributors.
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Take advantage ot this special offer
now. Supply Is limIted!

With these new features

added:
• Receiver Incremental

Tuning (R.I.T.)

• CW coverage on 10
meters

• Power Increased to
250 watts

• Special front panel
whh commemorative
gold name plate

With over 16,000 Atlas 2101 /215. 's
In the field, the high per10rmance
and c*lrable dependability of this
rig has been proven beyond
question.

To mark this 1m ressive accomplishment Atlas is producing a
special model of this remarkable transceiver.

S210x
LIMITED EDITION

FREE $55 FREE $60
DELUXE PLUG-IN
MOBILE MOUNT
with every 2101 Limited Edition
Transceiver. This Model DMK
provides tOf easy plug~n and
removal of the 2101 lor moblle
operation. Complete with DC
cab'e, reverse p~arity

protection, circuit break&!', and
mounting hardware.

VOXtSEMI·BREAK·IN
CWKIT
with every AC Cons~e.

Provide vox and Seml-break-In
CW operation. An Ideal addition
tor the home station .

STILL AT
THE SAME
LOW PRICE

IBANNAMER ICARD I

.... C140

1401 Bl4KE sr. DENVER,CO. 80202

Call Toll Free 800-525-5098.C W ELECTRONIC SALES CO.
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"The Voice of Wolf Creek"
- the KGCX story

How to opera te a radio station without a license.

Dr. Wjf/iam C. Hess W6CK
PO Box 19M
Pasadena CA 91102

Beginning in 1924, the
le te Joe Jacobs TTF oper
ated an unlicensed txoed
casting station on his ranch
in the wilds of Montana. In
late 1925, this station was
moved to the tiny viflage of
Vida, Montana, where its il
legal operation was con
linued by the local banker,
E. E. Krebsbach. The follow
ing transcript of a 1930
speech given by Krebsbach
to the Lions Club of nearby
Wolf Point, was recently
presented by the Krebsbach
family to their long-time
friend, Dr. Hess, because of
his abiding interest in the
history of KGCX. It details
the trials and tribufations in
volved in operating this
clandestine radio station un
t if it was licensed and the
services of a licensed oper
ator were secured. - Ed.

Five years ago, in 1925,
when I re turned to Wolf

Point after undergoing sur-
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gery at the Mayo Clinic.
so me of the local radio en
thusiasts told me of hear
ing "The Voice of Cow
Creek" on their rad ios. Of
course, I knew at once that
it must be the work of Joe
Jacobs, eastern Montana 's
radio wizard. And it was .

At that t ime, Joe had a
license only for operating
an amateur station, but he
was going on the air with
musical programs on a
wavelength of ove r 200
meters. which was strictly
forbidden by the Depart
ment of Co mme rce.

Being interested in see
ing a real broadcasting sta
tion which could transm it
voices and music, I went
down to the Jacobs Ranch
as soon as the condition of
the roads permitted. Joe
had the tra nsmitter sitting
on a sma ll table, and while
it was not the neatest piece
of construction I have ever
seen , it did the wo rk that
any transmitter is capable
of doing, and it d id mighty
well , as you all remember.

Instead of using high
priced meters such as we
are us ing now, whic h cost
anywhere from twelve to

twenty-five dollars each,
he was using old discarded
seventy-five cent voltme
te rs. The panel was on ly
two-feet square.

He had a hand-held mi
crophone which had to be
ca rried arou nd the room to
pick up organ music, pho
nograph , o r whateve r type
of music they could get at
their ranch home. The
microphone had to be held
up to the organ frame so
the vibrat ions cou ld be
picked up; the same was
the case with the phono
grap h music . The mike had
to be attached to the pho
nograph cabinet, o therwise
the vol ume of pick up
wou ld not be sufficient for
broadcasts .

We all got a great dea l of
pleasu re out of it, a nd I
suggested that I bri ng the
Vida Syncopators Orches
tra down to the ranch and
broadcast our music . Mr.
Jacobs suggested that the
set be taken to Vida in
stead, as we had more
room there to broadcast
from the Community Ha ll.

So, it was not long be
fo re Vida had a di rect con
nection with the outside

world -a pure and simple
bootleg, wildcatting rad io
station . We o pe rated
Sund ay afte rnoo ns o nly,
and fro m the nu mber of
le tters we rece ived. we had
a great many listeners to
t he foo lishness we put out.
I be lieve t hat at first we
tr ied to make ourselves as
foo lish as possible.

In a very short time. Mr .
Jacobs perfected what is
known as the electrical
phonograp h pickup. Wheth
e r it was an innovat ion on
his part, I don't know (he
used a headphone to make
itl, but I do know that it
was t he ve ry first time pho
nograph mus ic was broad
cast in the entire middle
west by the now-common
electrical pickup process .
Other stations at that time
were broadcasting phono
graph music by the now en
tirely obsolete system of
merely placing the micro
pho ne in front of the ir
phonographs . With that
system, the quality, of
course. was not nearly as
good as with the electrica l
p ickup process . It was at
least a yea r before other
stations started using our



This shows Mr. Krebsbach operating the original KGCX transmitter at Vida, Montana. in
1926. Note the crank of a hand-wound phonograph at the feft edge of the picture.

system. This is o ne thing in
the broadcasting game in
which we were absolutely
the pioneers.

We became so interes t
ed in the novelty of broad
casting that we a pplied to
the Departmen t of Com
merc e fo r a broad cast
license fo r Vida - a town
of twenty-five inha bitants.
Of cou rse. we assumed
they would forget to look
up the population of the
fai r city. We rece ived a re
ply stating that a ban had
been placed on a ll fu rther
rad io station construction.
and that the number of
radio stat ions was to be
reduced, not increased.

Still , we kept o n broad
casting, not knowing the
penalty. The penalty for
ope rati ng a rad io station
without a li cense was $500
and six months in the coop.
We did not know this. but
did know that the practice
was not exactly according
to Hoyle .

We star ted reaching o ut
qu ite a distance with ou r
broadcasts, and. finall y, a
bit too fa r, as we were
hea rd at Froid. Montana. A
certai n gent leman the re
(this is not th e te rm we a p
plied to him at that tim e),
who did not approve of
Vida having a rad io station
whe n Froid could no t have
one, immediate ly sent in a
compla int to the radio in
spec tor at Seatt le sta ting
that an illegal b road
casting station was operat
ing at Vida under the name
of " The Voice of Wolf
Creek."

We ha d c ha nged the
tit le of the station to th is
appelation when we moved
it to Vida. si nce Vida
was ne ar Wo lf Cree k.
Nat ura lly, the radio inspec
tor knew who to wr ite to at
Vida since we had submit
ted our application fo r a .
broadcast station to him.
We knew that the app li
cant for a sta t ion had to be
a reliable person o r firm, so
we had used the name of
the bank where I was the
cashier. So, the inspector

wrote a letter at once to
the First State Ban k at
Vida. asking the name of
the owner and operator of
the stat ion at Vida-no'
Iicensed by the govern
ment-so that he could
commence prosecution at
once.

All was not so good
around Vida (especially in
the bank) fo r a week or
two! Pa u l (my brother)
wou ld come in every now
and then. saying. " I told you
so" and "now don't get me
into it" -alt nice, cheery
remarks, you know. The
fi na l outcome was that Mr.
Jacobs lost his amateu r
license, and nothing fu r
ther was done .

I asked a numbe r of my
frien ds in the surro undi ng
towns to write to the in
spector te lling him that Joe
was brokenhearted and
fel t terrib le over the abrupt
ending of hi s c hose n
ca ree r. About two weeks
later, Joe recei ved a lette r
from the Department of
Commerce asking whether
he wished to be re instated

This ;s a picture of Mr. Krebsbach In the 1950s, at the
KCCX microphone.
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-and Joe was soon re
stored to the status of be
ing a full -fledged amateur
operator, but he refu sed to
have any fu rther connec
tion with the bootleg radio
station.

Natu rally, we thoug ht
that that was the end of ou r
broadcasting ca reer, as we
sure ly now had a black
mark with the Department
of Commerce about a foot
wide. I n the mea ntime, I
got in to uc h w it h Mr.
Willson of the Fobes Radio
Supp ly , at Butte. Mr .
Willson happened to be a
close friend of Mr.
Redfe rn, w ho was the
supe rvisor of this 7th Radio
Distr ic t. I don't know what
Mr. Willson did. but I do
know that he was in
st rumenta l in getting our
first license with the call
le tte rs KGCX. We started
unl icensed broadcast ing at
Vida on October 1. 1925,
and received our license at
Vida o n October 6, 1926.

At first, we sta rted on a
o ne-day sc hed u le p er
wee k, broadcast ing only
on Sunday afternoons. as
we had done without a
license. However, now that
we were a leg itimate sta
tio n, we inc reased the
broadcasting schedu le to
Monday, Wednesday, and
Saturday during the noon
hou r, and very shortly went
on a d aily schedu le from
12:1 5 to 1 :1 5 pm.

To show you how muc h
nerve we had (that is not
the exact word , but will
do), we did not have a resi
d ent licensed operato r as
re quired by the govern
ment. Since we badly need
ed someone with a First
Class radio operator 's
lice nse, we decided to go
to Butte o n t he d ay the
assis ta nt radio inspecto r
was scheduled to be there
giving radio examinations,
so that Joe could take the
First Class operator's exam .

O n t he des ignated morn
ing, we wa lked ove r from
our hote l to the Post Office
building where the exami
nation was to be held . Joe
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sat down, waiting for the
test to sta rt, and I went
back to our hotel, about as
nervous as I have been
here with this station at
times. 1 phoned Mr. Will
son and told him Joe had
started the examinat ion.
"Wel l" he sa id " if he is, ,
not back at the hotel in an
hour, he will have passed
his code test, and then
everything will be hotsy
totsv."

I sat in the lo bby of the
hotel with my back to the
door and watc hed the
clock. For the first fifteen
min utes, I was slight ly ner
vo us, and before the hour
had exp ired, I was a ner
vous wreck. Each time the
door to the lobby opened, I
would think it was Joe
coming back. The hour
passed and Joe d id not
come; ano t her hour passed
and finall y it was lunch
time. I asked Mr. Willson to
lunch. and we both went
up to see Joe. He said he
had fai led the first two
code tests, bu t th at Mr.
Cla rk, the examiner, was
very nice to him and al
lowed him a third try at the
code test, whic h he passed.

I thought that that was
a ll t he re was to it, as su re ly
Joe could not fa il the
technical part of the exam
ination. In those exami
nations, yo u are required
to know the const ruction
of a ship transmitter, a land
transmitter. and the con
struction and maintenance
of storage batteries. You
must be able to d raw a
complete diag ra m of a
transmitter, and yo u must
know ten of t he radio laws.
You must know what the
source of the trouble is
when a milliammeter, volt
meter, radio-frequency am
meter, o r o ther mete rs fai l
to respond. And t his is
about half of the work in
the examination, which or
d inari ly takes a full d ay to
com plete.

Joe finished his examina
tion at 3 o'clock, and we
went to a movie to relieve
the strain . We were both

happy, to say the least. We
had fina lly conquered!

We stopped at a nearby
d rugstore, and pho ned t he
rad io inspector and asked
for results . Joe had flunked
by a mere th ree points. It
was just a small matter of
fo rgetti ng to connect the
motor ge ne rato r to the
transmitter, in the diagram
which Joe had drawn.

Right there and then, all
of the joy went out of ou r
lives complete ly. We were
homesick, sick at hea rt, and
what not. We went back to
our hotel room, and Joe
paced the floor on one side
of the room and I on the
othe r side. We pho ned Mr.
Willson and he asked us to
come down to his office,
which we did, and he asked
us out to his ho me for din
ner. On the way out, I re
ma rked with a good-sized
lum p in my throat, " Well,
that's the end of KGCX."

Mr . Willson said ,
"Why?"

" We ll ," I said, " I can't
operate t he stat io n any
longer without a licensed
operator and risk being
caught-I 'll be fined $500
and spend six months in the
hoosegow."

He said t he $500 fine and
six months in jail did not
apply to operating a sta
tion without having a
licensed ope rato r, but
ra ther to operating a sta
tion without a license.

He also sa id t hat the
penalty for operating
without a licensed oper
ator was merely revocation
of t he station license, a nd
that if you qu it broad
cast ing now, you will have
to surrender your KGCX
station license, and then
you will be through as fa r
as getting ano ther statio n
lice nse at Vida is con
cerned .

He further said that if
you continue broadcasting
without a licensed opera
tor and get caught, the
wo rst that can happen is
that you r station lice nse
will be revoked, and even if
that happens you won 't be

any worse off than if you
quit now .

He cont inued, "but if
you continue broadcast
ing , Joe can take the
operator 's examination
again in th ree months and
will surely pass then ."

Right a t this po int is
where Wolf Point nearly
never would have had a
broadcasting station as. if
we had followed our dic
tates and stopped broad
casting t he n at Vida, Wolf
Point would not have a
radio sta tio n today. The
much-coveted license
would have been gone for
ever.

We retu rned to Wo lf
Point, and it was pit iful to
see Joe so nervous and
disappointed over his
failure . I should say at this
point, that there is absolute
ly no disgrace in one's in
abi lity to pass the First
Class operator's examina
tion on the first attempt. I
know that I would not at
tempt to take it at this time.

We cont inued to op
erate the Vida station, and
everything went smoothly
until the following June
when we rece ived word on
a Friday eveni ng t hat t he
rad io inspector wou ld ar
rive at Wolf Point on the
following Monday morning
to inspect KCCX at Vida .

The first thing to do was
to hotfoot it to Wolf Point
and get in touch with Mr.
Johnson , at Havre, who
was the holder of a First
Class operator 's license.
He agreed to come to Wolf
Point on the Sunday morn
ing t ra in, but he did not
show up. I wired him, and
he phoned back advi sing
that he had missed the
train, but that he wou ld
come on Number 4, that
evening, fo r sure.

He did , and we spent all
• night rehearsing the man

ner of operation of our
transmitter, its construc
tion, o ur broadcasti ng
schedules, etc. , so that he
wou ld be fully informed
and be able to deceive the
radio inspector into think-



Shown parked alongside the Vida bank is this unorthodox vehicle built by Joe Jacobs. Its
airplane motor would whiz it over the prairies at 40 mph. In winter, it was equipped with
skis. Note the antenna insulato rs and ground system of KGCX at the left. Seated in the
vehicle is young Clair Krebsbach, now General Manager of 50-kW KERR.

Marcellus Jacobs poses to give prospective customers an
indica tion of the size of the Jacobs wind electric plant.

•

•

asked Johnson to turn on
the transmitter and trans
mit a phonogra ph record.
This ca me throu gh nicely,
a nd the inspec to r the n
asked for an a nnounce
ment th rough the micro-

went over to the store and
asked Johnson to come
over to the bank. During
Jo e ' s e xa m ina t io n, Mr.
Cla rk inspected everything
about ou r transmitter, the
antenna system, etc., and

I

- .

concerned about the ap
proaching dignitary from
Seatt le .

In the event that the
radio inspector might hap
pen to go into the vill age
genera l sto re and Post Of
fice , fo r any reason, and to
he lp give the impression
tha t Johnson was indeed a
re sident o f Vida , who
worked at the store when
he was not on duty as the
licensed operato r of KGCX,
a bit of flumm ery was a r
ran ged. So, when we ar
rived at Vida, Johnson was
already in back of the
counte r at the store with
his coa t off, busily se lli ng
butter a nd eggs, and pos ing
as a cle rk in a store which
he had just entered fo r the
first tim e in his life . Ob
vious ly, the sto rekeepe r
was a part of the con
spiracy to deceive t he
Department of Commerce,
since he wanted Vida to be
able to keep the rad io sta
tion, as did everyone in the
surrou nd ing community.

Joe ste pped into the
bank with Mr. Clark and
started his First C lass
operator's exam inat ion. I

ing tha t he, Johnson, was
actua lly the licensed ope r
ator of KGCX. Actua lly,
Johnson had only been at
Vida on one other occa
sion, whe n he visited there
briefly just to satisfy his
curiosity about our trans
mitter. As you know, there
was only one other rad io
stat ion in the whol e state
of Monta na at that t ime,
besides ours.

Next morni ng, Mr. Cla rk,
the ass istant radio inspec
tor, was to arrive from
Seattle. I had arranged that
Mr . Johnson would be
taken to Vida tha t morn ing
on the first ferry crossing
over the Missouri Rive r. I
had also a rranged to have
Joe Jacobs on hand early in
the morning at Vida, so
that he could give Johnson
a fi na l " brush-up" on our
transmitte r, so that we
would be su re to dece ive
Mr. Clark abou t Johnson
be ing our licensed opera
tor .

Natu rally, Johnson knew
very li ttle about our trans
mitter , having seen it only
once before. My brother,
Paul , was in a terrible
sweat, and later told me
this was quite sufficie nt for
him, and that he did not
want to be " in" on any
rad io station ventu re of
rnme, ever.

Mr . Cla rk a rr ived on
Number 2, Monday morn
ing as schedu led , and I
stall ed around Wolf Point
as long as I could in o rder
to give Joe as much time as
poss ib le to " c lue in "
Johnson about our station
at Vida.

During the trip to Vida, I
was preparing Mr. Cla rk for
the shock he might get
when he fi rst viewed our
t ransmitter at Vida, as it
was just a cheaply assem
bled set. To all this, he sa id,
"Well, don't worry about
how the set looks as lon g as
your broadcasts go out all
right. "

When we reached Vida,
Joe Jacobs was sitti ng
leisu rely on the front steps
of the bank, apparentl y un-
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Montana Pete performed for years on KCCX. When he departed for greener pastures,
KCCX held a farewell part y for him in the form o f a barn dance, with live coverage of the
affair provided by the station. Mr. Krebsbach, a cting as master o f ceremonies, intended to
say into the mike, " We shall certa inl y miss Pete." Unfortunately, he transposed the first
letters of the fast two words. His profuse apologies to the hundreds of KCCX listeners,
and to those present at the part y, onl y made the situation worse.

phone. Johnson talked into
the m ike, bu t t he inspector,
who was Iistening on a
rad io in another room, said
nothing came through. We
were then using a desk
sta nd telephone as a micro
phone . Jacobs look ed up
from his exam papers and
saw the telephone receiver
hanging o n the hook (which
sho rt-c ircuited the mike],
and q uie tly to ld Johnson to
ta ke the receiver off the
ho ok, which b rought a
faint smile to the face of
Mr. Clark.

At d inner that evening in
our living quarte rs in t he
bank, with Mr . Clark as a
dinner guest. my young son
had to help things along by
te ll ing his mother, " Mama,
Mr. Johnson is here again,
isn't he?"

It may be that Mr. Cla rk
sensed that somethi ng was,
indeed , amiss , but he said
noth ing. In any event, he
was very nice to us, and Joe
had passed his examina
tion and all was well .

I was sta rtled again at
the fe rry when we we re reo
turning to Wo lf Poi nt .
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Johnson, of course, had to
retu rn to Havre. Mr. Cla rk
was going east. As I was
starting home, Mr. Cla rk
bid me goodbye and on
came Johnson to also bid
me go odb ye . Rather
st range for my operator to
bid me goodbye.

I am sure that because
of the remark my young
so n had made, a nd be
cau se Johnson b id me
goodbye, there was littl e
doubt in the mind of Mr.
Clark that 1 had been op
erating KGCX without the
se rvices of a lic e nse d
operato r. However, he said
nothing.

We operated KGCX at
Vida unti l February1 , 1929.
At that time, I took ove r
the West lan d O il Company
agency at Wolf Poi nt. I
thought it would be very
nice if we could continue
operat ing a rad io station in
this a rea, so I app lied to
the Federal Rad io Commis
sion for perm ission to
transfer the Vida station to
Wolf Point. They replied
that they would approve
t he transfer, but that they

would not allow us to use
the small 71fl-Watt trans
mitter we had used at Vida .
They told us we must use
either 100 Watts o r 250
Watts up to sunset, and 100
Watts after sunset. We first
p lanned on 100 Watts, bu t
Mr . Hoo per, of Regina, in
formed us that a 25O-Watt
se t would cost but little
more, so we made appli ca
t ion fo r t hat power.

We had no knowledge
whatsoever as to what in
formation we shou ld put in
the app lication relative to
the rat ing of the tubes, the
type of tra nsmi tte r, and
other such items, and thi s
neces sitated a trip to
Regina to get t he required
informatio n f rom Mr.
Ho oper, who was c hief
engineer of radio station
CKCK, up there in Regina,
Canad a, about 175 miles
no rth of Wolf Point. We
made t he t rip via a irp lane,
as t he ro ads were impassi
ble , and after going
through some ha ir-ra ising
experiences on the trip
(two forced landi ngs with a
dead motor), we brought

the necessary information
back to Wolf Po int and
submitted our applicat ion
to the Government.

We thought that we would
have our construction per
mit in two or th ree weeks,
but six weeks we nt by wit h
no word from the Commis
sia n. I telegraphed Senator
Walsh and Co ngressma n
leavitt, in Washington, and
within twelve hours I had a
te legram from Mr. Leavitt
advising me that the permit
had just been granted and
that we were assured a
250-Watt station in Wolf
Po int. •

Au thor's note: The foregoing
speech wa s never g iven a tit le
by Mr. Krebsbach . It occurs to
me that the name of a popular
magazine would be an apt and
accurate t it le for the su bject
speech, viz: True Confessions.

The village of Ooeramrner.
gau , in Germany , is famous for
its Passi on Play, and the town
of Hemet is well known in
Cali fornia for its annual out 
door Ramona Pagea nt, but l or
sh eer audac ity and raw cour
age on th e part of its actors, the
tableau just described . which
was presented at Vida by Mr.
Krebsbach, First Class c oer
atcr John so n, t he vill age
storekeeper, et at, i n attempt
ing to deceive the Department
01 Commerce o f the United
States govern men t , has no
equal.

Joe Jacobs and his bro ther,
Marcellus , did a great deal of
experim enting with wind
chargers on their ranch. Later,
they establ ished a la rge factory
in Minneapo li s and were able,
through their 260 dealers, to
se ll tw en ty m i lli on do l l a rs
worth o f wind Ch argers to
farmers, a irports and railroads
throughout the world, an im
pressi ve accompl ishment all
stemming from the electrical
tinkering of two young men on
a Montana ranch.

Joe Jacobs passed away in
1962. In 1933. Marcellus in
vented the cathodic pipeline
device wh ich has saved plpe
line companies millions 01
dollars . He still carr ies on erec
tnca ! experiments in a large
laboratory near Fort Myer s ,
Florida. where another etec
trtc a! t ink ere r , Tho m as A.
Edison, developed many o f h is
patents.



FREE $55 FREE $60
DELUXE PLUG-IN MOBILE MOUNT
with every 210x Umlted Edition Tranaeeiver. This
Model DMK provlcles lor easy JHug-ln and remoeet of
the 210x lot mobile operation. Complete wllh DC
cable, revefse polarity protection, circuit breaker,
and mounting hardware.

VOX/SEMI-BREAK-IN CW KIT
with every AC Console. Provide VOX and Seml
break-In CW operation. An Ideal addllion lor the
home sration.

To mark this impressive accomplishment Atlas is producing a
special model of this remarkable transceiver.

ATLAS 210x
LIJMITED EDITION

With these new features added:
• Receiver Incremental Tuning (R.I.T.)

• CW coverage on 10 meter.
• Power Incre.aed to 250 watts
• Special front panel with commemorative

gold name plate

WIU1 over 16,000 Atlas 210. /215x',ln the field, the high
performance and durable dependability 01 this rig has
been prOYel1 beyond question.

Take advantage 01 this special oner now. Supply's
limited!

STill AT THE
SAME lOW PRICE

ELECTRONICS INTERNATIONAL

E I S C tf!1!:a? ~... SERVICE CORP.
~ 11305 ELKIN STREET, WHEA TON, MD. 20902

TEL. 301-946-1088
Serving the Washing/on, D.C. area for 15 years
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CD to 10
•

- part XIX: lafayette SSB rigs

They work like champs.

FrnJ H. ~,k~" WBILLPlj
7(}(}9 Knigh t
Lewisvitte TX 7jOj6

Rece ntly, due to the ex
tinction of 23-channel

CB rad ios, several ama
teurs have converted SSB
CB rigs to ten meters with
great success. The fun of
QRP operating, and t he

band openings lately, have
contributed to their pres
ent popularity . The follow
ing information is a basic
description of how to co n
vert two of lafayette 's
23-chan ne l SS B radios to

ten .
The first step in any con

vers ion is to decide on a
frequency scheme. Since
most SSB activity on ten
seems to be around 28.6
M Hz, and since the phone
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New Xtal
24.865 MHz
24.915
24.965
25.015
25.065
25.115

Old Xl al
23.330 MHz
23.380
23.430
23.480
23.530
23.580

Table 2.

Fig. 4.
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Xta1 II
x-205
x-206
x-207
,·208
,·209
x·210

1

Frequency
28.500 MHz
28.510
28.520
28.540
28.550
28.560
28.570
28.590
28.600
28.610
28.620
28.640
28.650
28.660
28.670
28.690
28.700
28.710
28.720
28. 750
28.760
28.770
28.800

Channel
1
2
3
4
5

•
7

••
10
11
12
13
14
15I.
17
18,.
20
21
22
23

band begins at 28.5 M Hz, I
used the frequency/c han
ne l scheme show n in Tabl e
1.

In order to produce the
frequencies shown in Table
1 , new xtals must be pu r
chased and substituted for
xtal s x-205 through x-210.
Table 2 shows the new
xtal s that must be in
stalled.

The new xtals can be of
t he th ird-ove rtone type.
whic h is le ss expensive
tha n a fundamenta l type.
Note that anyone xta l will
give you fo u r cha nne ls, so
if you need only 40 kHz of
the band, only o ne xta l
needs to be install ed .

that the green wire on the
fine-tu ne pot be moved
from the t ap to t he wiper.
The brown and green wires
are both on the wiper after
modification. This allows
the transmit and rece ive
frequencies to track to
gethe r ± 6(X) Hz.

Mod ific a t ion 2 requires
tha t a 15-75-pF va riable be
mo un ted in pla ce of the
fine-t u ne pot, and t hat
0205 a nd R20B be removed
from the xtal-plexe r boa rd,
(See Fig. 1 .) A wire from the
va riab le capacitor is con
ne cted to t he ci rcu it boa rd
where the cat hode of 0205
was origina lly. Th is mod ifi
cat ion allows t he tra ns mit
and rec eive frequencies to
t rack ± 2.5 kHz . (See Fig.
2.)

.,

Transmitter Tune
Up- USB and AM

Place t he mode selector

Fig. 5.

Fine Tuning Modificalion
There a re two proven

modif ications to t he fine
tuning. O ne uses the o rigi
nal va rae tor d iode ci rcuit,
the other requires that a
va riable capacitor be add
ed.

Modification 1 is the
easiest and require s only

Place the mode switch to
AM and tu ne l 18 and l19
for maximum audio output
or maximum band noise.
The S-meter can be used as
a tuning indicator. Slowly
decrease the injected sig
nal strength, and tune l18
and l19 fo r maximum
receiver sensitiv ity . This
comple tes receive r conver
s io n . Sw itc h the mode
sw itch to US B and ru n
through t he cha nnels; if the
band is o pe n, and a n a nten
na is connected, signa ls
sho uld be heard .
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Receiver Tune-Up
Select channel 1 . Injec t

a modulated signal at 28.5
MHz at the antenna con
nector or, if a signal gen
erator is not available, con
nect a 10 meter antenna

MHz. Measu re frequency
and signa l amplitude at the
collector of Q202. Next
tune coil1203 for peak out
put, and measu re signal
amplitude at the cold end
of C227 (1 pF).

Next, tune l 204 fo r peak
o utput, and measure signa l
amplitude at t he base of
Q17. Then go back and
tweak 1202 and l201 fo r
max im u m signal a t th e
base of Q17 wi th the chan
nel se lec to r sw itc hed to
cha nne l 11 or at the center
of you r freq uency sc heme.
Tweak 1203 aga in for max
imum o utput.

Tab/e1 .
Installing th e New Xtals

First, re move t he old
xtals di rect ly behind the
channel selector. I reco m
mend the use of a solder
wick , as the circuit board is
very easily ruined by ex
cessive heat. Next, install
the new xtals in the proper
locations. Note that the
xtals a re not in o rder.
locate (203, an 86-pF
capaci tor, re mo ve it and in
its place put a 68-pF m ica
capaci tor . l oca te (220, a
15-pF capacitor, remove it
and in its place put a 10-pF
mica capacitor. (See Fig. 1 .)

Tuning Up the Xtal-plexer
Place the channe l selec

to r to channel 1 . This
switches x-20s and x-201 in
to t he xtal-plexer's circuits .
If x-205 is a 24.865 M Hz
xtal as specified , then tune
1201 to resonance at that
frequency . Measure the
frequency and signa l am
plitude at the gate of Q207.
Note that a 14.910 MHz
signal is a lso present at the
gate of Q207. If the 14.910
MHz signa l prevents you
from tu ning the 24.865
MHz stage, then ground
the sou rce end of ( 219 (10
pF). Once l 201 is tuned ,
be gin tuni ng l 202. (Re
move the gro u nd from
(219 if you grou nded it in
the p rev ious step.) The
l202 stage shou ld tu ne to
resonance near 39.775



Fig. 6. Tra nsmit USB.

Summary
This co llect ion of notes

is provided fo r your infor
mation, and may not work
in all SSB-se ries radios.
However, two SSB-7Ss are
now on the air at this QTH
and working like champs .
Good luck! If you run into
trouble during this conver
sion, drop me a line , and
maybe I can help. 73.•

SS8-75 does not incor
porate a noise blanker ci r
cuit, although t he SS 8-100
does . Actua lly, the foil pat
tern for the blanker is on
the SSB-75 circuit board ,
and the components can
be added fo r less than $10.

A sc he mati c o f t he
b la n ke r used in t he
SSB-100 is shown in Fig. 5.
Components are co mmon,
but substitut ion of semi
cond uc tors is not recom
mended, These exact semi
co nd uc to rs are availab le
from Fugi Svea Electronics .

Noise Blanker
l astl y, I noted that the

Transmitter Tune-Up-lSB
This part of the co nver

sion is optiona l. If l S8 is
desired , fo llow the next
few steps. Cha nge (131 to
36 pF and cha nge ( 91 to 36
pF; put the removed C91
(39 pF) in p lace of (94 (A7
pF). Place the mode selec
tor in t he l SB position . Key
the mike, remembering to
use a SQ-Ohm dumm y load
on the antenna . Tune llS
for maximum rf. The fre
quency sho uld be about 17
MHz , depend ing on the
c hanne l you have se lected .
Tune l16 and l17 for max
imum rf wh ile monitor ing
at the junction of R2 and
R3 . (Se e Fig . 4 .) Now
modulate the rig. An l SB
signa l should be present a t
the antenna. Check the re
ce iver fo r good se nsit ivity.
It may be necessary to re
tweak l15 , l 16, and l 17 for
best results.

,

full ou tput power is about
3.8 Watt s with 13.8 V d c
supp lied . Switc h the mode
switch to US B and whist le
into the mike . About twice
the rf sho uld be ind icated
on the ou tput. Remember
to check the frequency of
th e rf at the a nte nna . Re
member also that 28.5 MHz
USB is very close to the
phone band's edge!
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switch in the AM posit ion.
Connect a dumm y lo ad to
the antenn a co nnec to r
through a power indicator.
Now, whil e keying the
mike, adjust 12 fo r max
imum output of rf. This
will be fairl y low, perhaps
less than 1 Watt. Next, in
order, tune coils l3, l4, l 5,
l 7, and l 6 fo r maximu m rf
output. In the AM mode,

;) M FJ ENTERPRISES. INC 1979

NEW MFJ DELUXE 3 KW Versa Tuner N
The MFJ·984 Deluxe 3 KW Versa Tuner IV gives you a combination of features that
only MFJ offers, like . . . exclusive RF ammeter, dummy load, SWR, forward, reflected
power meter, antenna switch, balun. Matches everything from 1.8 thru 30 MHz: coax,
balanced lines, random wires. FREE MFJ LOGBOOK •••

Just ask rour MFJ dealer to demonstrate
this MFJ·984 Versa Tuner IV. Logbook
quantities are limited.

95
Tllis is MFJ's best 3 KW Versa Tuner IV. The

MFJ-984 ''''fux.. 3 KW Versa Tuner IV gives you
a combmatu)I'l ot Quality. pertormance. and tea
teres that others can't tOlJCh at thiS pece.

PERFORMANCE: You tin run up 10 3 KW PEP
and contjnuously match any teenne from 1.8 to
30 MHz: coax, balanced line or random wire.

FEATURES: A 10 amp RF ammeter insures
maximum power to antenna al rmmmem SWR.

A Rpanlle meter llIves SWR. lorward. rel!eCleCI
power In 2 ranges (2000 and 200 watts)

A flex ible anlenn. switch tels you select 2
coax lines lhru tuner and 1 tnru or direct, or
random Wife, balanced line or dummy load.

A 200 w." 50 ohm dummy load lets you tune
your escne- ott air lor peak cet emarce.

AD metal, low profile cabinet gives AFI protec.
tlon. r.gld coesmcuco. Black Anodized aluminum
Ifont panel. 5xl h14 In. 20 pOunds.

A ftip sland tilts tuner tOf easy Viewing
Efficienl, eocilplulated Ierrtte 4:1 balun. SOD pl.

6000 vott capacitors. 18 posmcn dual inductor.
17 amp ceramic ro lary switch, 2% meters.
50239 coax connectors. Ceramic teeetnru for
random wire. balanced line 61ndll'lg post lor ground

QUAUTY: Every single unit is tested IOf per.
tcmarce and inspected for QualIty. Solid Ameri·
can construction. Quali ty components.

The MFJ·984 carries. lull one yur limi ted
warranty ,

For your nurest MFJ dealer, call tolHree
800-£.4 7·1800. Stop by your dealer. Compare it

feature lor feature With other tuners. Compare its
value. Its Quality and Its pertemance.

Atler I lnlIy side by side compans"" yOU'll
be ccowcec that its value, Quality and teatees
make it a truly outstanding value.

Why nol ,islt your dealer today? If no dealer
is available call tentree 800647·1800 and order
direct Itom MFJ, $8,00 Shipping,

MFJ ENTERPRISES, INC.
P. O. BOX 494 .......2

MISSISSIPPI STATE. MS 39762
CALL TOLL FREE . • •. 800·647·1800
For technical infDrm.tion, order/repair slalus, In
IIIss., outside clOlinentai USA, tal 601·323-5161.
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FREE $55 FREE $60
DELUXE PLUG-IN MOBILE MOUNT
with every 21 Ox Umited Edition Transceiver. This
Model DMK provides lor ea8y plug-In and removal of
the 210x '01 mobile operation. Complete with DC
cable, reYerse polarity protection, circuit breaker,
and mounting hardware.

VOX/SEMI-BREAK-IN CW KIT
with every AC Console. Pro'tide vox and Seml
break·ln CW operation. An Ideal addition for the
home s tation.

To mark this impressive accomplishment Atlas is producing a
special model of this remarkable transceiver.

ATLAS 210x
LINfITEDEDITION

With the•• new featur•• added:
• Receiver Incremental Tuning (R.I.T.)
• CW coverage on 10 meter.
• Power Incre.sed to 250 watts
• Special front panel with commemorative

gold name plate

With over 16,000 Atlas 210x/215x's ln the fie ld, the h igh
perlormance and durable dependability 01 this rig has
been proven beyond question.

Take advantage of this special offer now. Supply,s
IImltedl

STill AT THE
SAME lOW PRICE

11240 W . Olympic Blvd .. l os Angeles . Cali!. 90064 213 1477-670 1
931 N . Eu c lid . Anaheim . cern . 92801 714 1772·9200
Butler . M issou ri 64130 816 1619-3121
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At Last! A Really Simple Speech
Processor
-5 dB for $10

Add so me punch to your signal.

Fig. 1. The processor circuit. Transistors are 2N40B, GE2, or
Radio Shack R52004. Diodes are any germanium diodes,
such as lN270.

switching network of his
own design.

The authors have used
this processor in many con
test and OX situations, and
have rece ived nothing but
glow ing re po rts fro m
li steners. This simp le, inex
pensive processor shou ld
make a worthwhile ad
dition to nearly any sta
tion. •

1 330k
3 lOOk
3 10k
1 5_
1 SOk pot
1 .047 uF
1 470 pF
2 10 uF elect rolytics
1 .2 uF
2 2N408, GE2, or RS·2004
transistors
2 lN270 diodes or similar
Box , hardware, switches

Parts list

co mplex and present prob
lems to the casua l bu ilder.
This processor. however,
while very simple and inex
pensive. is highly effective.
The bu ilder can expect to
see a 2-S-dB imp rove ment
in signal st rength. The to tal
cost of th is pro ject shou ld
be no more than ten dol-'
lars. using all new compo
nents.

The processor is con
str uc t e d on perf board ,
wired point-to-point, and
enc losed in a metal box.
The ind iv idua l bui lde r.
howeve r, may wis h to de
sign and etch a circuit
board, or incorporate the
unit directly into the trans
mitter. The input, output.
and voltage-swi tching ci r
cuits have been left u n
finished. The builde r may
wa nt to in c o rpora t e a

just a natura l inborn ham
ins t inc t to want to be
lo ude r than the other guy.
And. of course, one of the
most popular methods to
get just a little b it more out
of that tra nsmitter is
th rough speech processi ng.

There have been count
less articles written on this
type of signal enhance
ment, but many are very
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A mateurs are always
looking for ways to

add a little extra punch to
their signals. I guess it' s

There 's a new, eighth OSCAR satellite in orbit, and the AMSAT team helped put It there I

Your help is needed for fut ure satell ites. Join AMSAT and support the new, ad
vanced Phase III ser ies of OSCARs, engineered to prov ide communications over
transcontinental d istances for hours at a t ime.

Send $10 membership dues to AMSAT, P,O . Box 27, Washington, D.C.
2004 4 . LIFe membership is avai lable For a tax -deductible donation o f $ 100
or more, payable In quarterly installments if you wish ,

Phase III satellite solar cells may be spo nso red for S I 0 each , and
we 'll send you a certificate specify ing the ce lls you are sponsoring.

for a rex-deducubte contribut ion o f S 1,000 o r more, we' l l
even Inscr ibe your name on a plaque to be placed in orbit
aboard the Phase III spacecraft for posterity , and we 'll send
you a replica honoring your contribut ion .

Dues and cont ributions may be charged to VISA or
Master Charge , Phone us at (20 2) 488-8649,



All NEW

-
HIGH-PERFORMANCE HF TRANSCEIVER

Today's technology, backed by a proud tradition, is yours to enjoy in the
all-new FT-1 01 ZD transceiver from YAESU. A host of new features are teamed
with the FT-1 01 heritage to bring you a top-dollar value. See your dealer today
for a " hands on" demonstration of the performance-packed FT-101ZD .

Cont inuously .... r lable IF bano.
width: 300 Hz 10 2.4 KHz ---'-- "

Iiic.., front INI..... plus heavy
~ ease _

llilt-'''' tully adjustable, VOX
rcui1ry

U'Il-I" RF speech processor
'" more " ta lk p owe," when you

... "

uill-II\, threshold adjustilble,
:>ise blanker

~uipped 'or sse and CW -
leOIhon. Cooice 01 wide or
now balndwidth for CW (with
Jlional CW finllf Installed)

• -::==============~~;;;~;;;;;;;;;;;;;;;;;;;;;;;;;;;;j;_ OigiUll p i.,. 'N11og frequencyreadout. Digita' d isplay resoIu=
l ion to 100 Hz

Rugged 6 1468 """I ampllf...
tubes wilh RF neg.tive I

""'"
RFand AF glln contro ls Jouled
on concentric sh,n, for
operator convenience

Fu ll blind coverage: 160 Ihroll'lll'l
10 mel..... plus WWV/JJY
(recelv. only)

•
TX. RX. or t ..nsc:eiYe frlq....-.ey
otfM1l'om lYUIin d ial frequency

5eo1tc1 switches for 101M w it h

L FV.«l10M synthesized K.l1)-

nlng VFO (option). FV·901OM
provides scanners plus 4{) f re
quency memory blnk.

TRAN$MITIER

PA Input Power :
181 watts DC
carr ier Suppress ion :
Better than 40 dB
Urrwanted S ideband Suppres sion :
Better than 40 dB@ 1000 Hz. 14 MHz
Spurious Rad iation :
Better than 40 dB below rated output
Third Order Distortion Products :
Better than - 31 dB
Transmitter Frequency Response :
300-2700 Hz (-6 dB)
Stability :
less than 300 Hz in first 30 minutes after 10
min. warmup; less than 100 Hz after 30 minutes
over any 30 min. period
Negative Feedback : 6 dB @ 14 MHz
Antenna O utput Impedance ;
50-75 ohms. unbalanced

SPECIFICATIONS
GENERAL

Frequency Coverage :
Amateur bands from 1.8-29.9 MHz, pius
WN'V/JJY (receive only)
Operating Modes :
LSB, USB, CW
Power Requ ireme nts :
100/110/117/200/220/234 volts AC.
50/60 Hz; 13.5 volts DC (with octonat OC-OC
converter)
Powe r Consumption :
AC 117V: 75 VA receive (65 VA HEATER OFF)
285 VA transmit: DC 13.5V: 5.5 amps receive
(1.1 amps HEATER OFF). 21 amps transmit
Size :
34S (W)x 157 (H) x 326 (0) mm
Weight :
Awroximately 15 kg.

CCJl,fPATIBL£ W"H
FT-90'D'" ACCESSORIES

RECEIVER

sensitiv ity :
025 uV for SIN 10 dB
selectivity :
2.4 KHz at s dB down, 4.0 KHz at 60 dB OOwn
(1.66 shape factor) : Continuously variable be
tween 300 and 2400 Hz ( - 6 dB); CW (with
optional CW filter installed): 600 Hz at 6 dB
down. 1.2 KHz at 60 dB down (2:1 shapefactorj

Image Rejection :
Better than 60 dB (160-15 meters) ; Better than
50 dB (10 meters)
IF Rejection :
Better than 70 dB (160, BO, 20 -10 m); Belter
than 60 dB (40 m)
Audio Output Impedance:
4-16 ohms
Audio Output Power :
3 wafts @lQ"/o THO (into 4 ohms)

P,ICe And specscetoos SubjllCl To
Charlge Without Nollce 0, ObligatIon era '0. ~9X

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007
YAESU ELECTRONICS Easlern Service ctr. ,9812 Prlncelon-Glendale Rd.,Clnclnnall, OH 45246----



New Life for Tube-Type Dippers
- simple circuit reads out on your frequency counter

From tube to transistor-without tears.

Randy P,~ .....ill K4UA
1013 SherWQQ(} Awo.
Monf(W LA 7120/

D o n' t misu nde rst and
m e. There's nothing

technica lly wrong with the
o ld Knig htkit g r id-di p
meter. It' s just that when
ever I wanted to measu re
the f requency of a coil, the
ac line cord was too short
o r I wou ld invariably drape
the power cord across a
simmerin g soldering iron,

nearly e lect roc uting rnv
self .

So. something had to
give. ho pe full y t he line
cord . And it d id, bu t not
a s qui c kly as initia lly
pla nned . About a yea r ago,
I sta rted notic ing an abun
da nce of a rt icles proclaim
ing the miracl es of fie ld
effect transisto rs (FEl) and
bipo la rs rep lacin g tubes in
ma ny simple circu its. The n
t he light dawned and I
planned my attack. After
all . I needed a portable.
cordless gdo to take to my

beam anten na fo r measu re
me nts . and to get into tight
spots in other electronic
projects .

Need less to say. not a ll
a ttacks are successfu l. and
my f irst few weren't . Oh, I
ma naged to transistorize
the beast a lright, but end
ed up with nume rou s fal se
dips and e rra t ic meter
re adi ngs. Plus, the dial left
mu ch to be desi red as fa r
as accuracy goes . Since I
had just completed a fre
q ue ncy cou nte r. mo re
lights began dawning.

About the sa me time
that Iwas mentally abusing
myse lf for being so stupid
as to lo use up a perfectly
good tube gdo just be
cause it had an ac line
cord, Fred Teague W4RH l
showed me a breadboard
gdo ci rcuit he was pl ay ing
with. I t ried it, mak ing a
few modi fications for my
part ic ul ar ne ed s, and ,
amaz ingly, it wo rked the
first time.

Since I had al ready
st ripped the bulky tube
co m po nen ts fr om my

Photos by KA4AAH

Side view of gdo, showing existing tun ing capacito r, bat
tery, and vertically-mounted perfboard with circuit

66

Top view o f gdo, showing vertical mounting of perfboard
trans istor circuit and main tuning.
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Fig. 1.
View of converted tube gsio, showing normal selection of
coils.

Parts List

l 1·l 6-Exist ing coils from Knight grid-dip meter, or custom
wound coils can be wound on 'h-inch forms
C1-Dual 5O-pF variable. retained from original circuit
D1 -1N914. or similar
0 1-ECG 132 Sylvan ia, or similar HEP
0 2-NPN garden vari ety
81 -Nine vol t battery
RFC-1 mH
All resistors 1/8 Wall . capacitors in pF (mmf) unless specified
M1-Existing meter in Knightkit , or 1 mA basic dc movement
J1-Pin jack

•
now. And by t he w ay, thi s
tale does have a moral. Ac
tually, it has two . First:
Don' t throw anyth ing away
which can be converted .
Second: If the conversion
doesn't work, don' t de
spai r. A better circui t w ill
come along in the futu re.
W el come to the future;
here's your better ci rcuit. .

Made

ing p lug on the gdo. The
lower f requency co ils use
thin litz wire and the higher
frequency jobs use # 24
wi re, progressing to #22
wi re fo r the highest range
coi l. Us ing a freq uency
counter, you can ca l ibrate
the dial right on the money .

Persona ll y, J cou ld n' t
get along without mine

To really master code, get Pickering Code Master instruction
tapes. They're easy 10 use, easy to learn, complete and reliable.
But don't just lake our word Ior it. ask any ham. Or order a set
and see lor yourself,

CM·1 Novice. A complete course with 5, 7 arc 9 WPM code
group practice.

CM-1Ih General. No insmcton just p'actce. 'h hr. atl1 WPM.
1 hr.at 14WPM and 'h tv.at 17WPM.TapeInclLdes cooed groups
and straight texl.

CM-2 Extra ClaSs. Mostly slraight text, some groups. 1 hf. at
20 WPM, 'h hr. al25 and 30 WPM.
All courses are two hours long and come wilh key sheetsfor
checking problem areas.

To order. send your check,money order. Master Charge CH" Visa
nurrber (along wrth card expraton date) to Codemaster. Specify
number and QuantIty of tapes desired Tapes are $7.95 each,
two lor $14.and three tor $19,Also specify 7" reel CH" cassette.
We'll send your rapes post paid by fourth class mail First class,
Canada and Mexico orders, add $1 per reel. 50¢: per cassette,
To order by phone. call (401) 683-0575,
R.I. residents. add 6%
sales lax.

PickerirYJ
Codemaster Co.,
PO. Box 396 D.
Portsmouth,RJ
02871

It makes the c ircu it less
critical, too. Another fea
t ure is an rf p ick-off used to
feed a frequency counter.
This allows you to read the
dip from the meter and
glance over at the f requen
cy counte r fo r the num
bers. Super accu racy . Of
course, you shou ld retain
the ex isting Knight d ial for
those t imes when you're
hanging off the tower t ry
ing to get a dip on your new
beam's f requency. A t times
li ke that, you sure don't
need anot her pi ec e o f
equ ip ment l ike a frequ en
cy counter bonking you in
t he head as you dangle
from the tower .

If you wind your own
coi ls and bui ld the unit
from scratch, use %-inch
form s w ith an RCA pin pl ug
on the bottom and a mat-

Coil Information

75 turns, pi-wound litz, three pis
30 tu rns, 3-p is litz wire
30 t urns, #24 close wound. w.rncn form
12 t urns, #24 close wound. V2-lnch form
4 turns, #22. spaced over 1 inch. w-mcn form

Knightkit, i t w as a simple
matter to clean up the
breadboard version and in
sta ll the small perfbo ard
ci rcuit vertically in the
Knight case. About all I
kept from t he o ri ginal were
the case, coi ls. va ria b le
capac itor, meter, and th e
comb inat ion swi tchpot.

You 'll find the new ci r
cu it to be sim ple. non
critical concerning pa rts ,
and reliable if good, sensi
ble rf wiring is followed .

O ne of the novel fea
t ures is the p lacemen t
of di ode D1 . Th ro ugh
the pick-off capac itor, i t
rectifies a sma ll amount of
rf and d rives the meter
amp. Ma ny circuits have it
reversed, but this method
allows using a Jess expen
sive transi stor since w e're
dealing wi th d c and no t rf.

1.5-3.5 MHz
3.0-8.5 MHz
8.5-20 MHz
19-45 MHz
45-115 MHz
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You Ought To Be •In Pictures
- here's what the guys on 14,230 are doing

The status o f SSTV.

This SSTV picture, which was received from Dick K6SVP,
shows the Voyager spacecra ft approaching the planet
Saturn. The large white ctnect in the top right-hand corner
o f the picture is a parabolic dish on the spacecraft. The
"gear"-/ooking item on the Je ft o f the Voyager is part of
the unit 's probe. The "snow" at the top o f the picture was
due to noise on 20 meters.

Dave Ingram K4TWJ
Eastwood ViI/age, *1201 South
RI. II. Box499
Birmingham AL 35210

T h e eve r-i nc r e as i n g
num ber of slow-scan

signals being observed on
ou r high-frequency bands

is factual evidence of this
mode 's acceptance by
amateur s around t he
world . Visual communica
tion s. with its modern
refl ections of a " Go lde n
Age in Electronics," ob
viously inspires many inno
vat ion-m inded amateurs. It
is indeed refreshing to see
such technical proneness
ga in popu la r ity in thi s

modern compute r age .
Ma ny tec hnica l a nd opera
tional expansions have
favo rab ly affected t he
world of SSTV recently.
This article is presented as
an " upda te account" of
these expansions . Some of
the more prominen t techni
cal innova tions will be con
side red first, then I will
disc uss t he o pe rat io nal
and future aspects of slow
scan TV.

Digital-Scan Conversion
The unlimited expan

sio ns associated with digi
tal scan conversio n have
definite ly establi shed thi s
method as the u lt imate
techn ique fo r se rious SSTV
work. Home-brew scan con
verters, howeve r, a re be
coming somewhat sca rce in
the US since Robot's Model
400 gained popularity. This
is simply because one can
not build a slow-to-fast-scan
c o nve rt e r (with its as
socia ted 65K of memory) for
less money. Building a digi
ta l scan converter withou t
the use of prefab ricated PC
boards is a lso a hair-pulling
experience.

Robot's 400 is perfect ly
su ited for technical expan
sions, the most promising

one p resent ly being dual
65K memories . This ap
proximate ly $180 addition
ca n be used for implement
ing real-time co lor, restrict
ed motion, and specia l pro
ce ss ing o f interference
ridden pictures . Dr. Don
Mi lle r W9NTP and Dr .
Robert Suding W0lMD are
p rese ntly the le a di n g
pioneers in t hese a reas .
(W9NTP may still have these
"seco nd memories" ava il
able. If interested, send Don
a large SASEfor full details.I

Medium-Scan TV

One of the most out
stand ing new co ncepts to
affect our world of visua l
co m mu nica tio ns recently
is the evo lut ion of the
medi um-scan TV system.
This super-expansion of
SSTV co mbines the best
features of both the fast
scan and slow-scan worlds
and results in a high resolu
tion-motion TV system ca
pable of inte rna tional com
mu nications. The prime in
stigators of this system are
W9NTP. W3EFG. WB8DQT.
W6MXV. and W0LMD. Ad
ditionally, W9NTP has dem
onstrated this system to
several European amateurs
interested in operat ing
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Fig. 1. W9NTP medium-scan TV system which may be used on the high end of 10 meters.

world of SSTV is a haven for
endless opportun ities. Possi
bly the following brief
discussion of some recent
a mateu r acco mplishments
with SSTV will hel p spur
your tho ughts a long these
lines.

N6V and the gang at the
Jet Propulsion labs were
true pacesetters of SSTV
programming with their on
the-spot re ports and views
of Mars dur ing 1977. The
JP l ga ng is c o nt in u ing
these activities during 1979
with SSTV retransmissions
from the Vo yager space
c raft o n a m issi o n to
Jup it er , Satu r n , an d
Ura nus .

Dave W5DUU, an ac
complished eye su rgeon in
Texas, frequently transmits
pictures of human eye
operations which are fasci
na ti ng to view. Dave 's ac
com pany ing exp la nat ions

-

This is an SSTV p icture of a human eye operation. The
operation j ig wh ich holds the probe is f itted to the eye dur
ing such operations as cutting the pupil area and inserting
a new lens. The picture was the first o f a series received
from Dave W5D UU.

tio n), it has the definite ad
vantage of low-cost corn
patible c o lo r. This ex
perimental concept may
well prove to be tomorrow's
accepted method fo r real
time co lor SSTV.

The Software Situation
There is a natur al

tendency for spec ia lized
modes of co mm unicat io n
suc h as SSTV to attract a
larger num ber of technical
ly-or ie nted amateurs than
on-the-air operating en
thusiasts . As a result, SSTV
developments have out
paced mea ningful on-the
air usages . Natu rally, we
wou ld like to encou rage
m o re " a p p lic a t io ns-o ri
ented" video enthusiasts to
join ou r ranks. If you have
ideas or are invo lved with
activit ies which can be
sha red with others through
visua l communications, the

,17 T~U $"'TT[~

n .. ~ .

~ n"M, 89"~ '
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Single-Memory,
Compatible-Color SSTV

Mi ke Ta llen t W6MXV
ha s been developing a
single-memory color sys
tem whic h has substantial
prom ise fo r SSTV use . This
system, whic h is ful ly com
pat ib le with o ur existi ng
b lack a nd white SSTV sys
tem, employs slight modifi
cations of the R-Y, B-V
parameters used in conven
tiona l fas t-scan TV con
cepts.

In itiall y, a 737.5-Hz color
subcarrier is modu lated in
quadrature (in phase and 90
degrees out of phase) with
color-diffe rence info rrna
t io n , wh ile lum inance
SS TV m od ul at e s t he
regu lar 1S()().. to 23()()"Hz
bandwidt h. At the re ce iv
ing end, a co nt inuoustv
transmitted c o lo r pilot
signa l is p rocessed and
used to rep roduce t he
colo r- bu rs t p hase re fer
ence and control clocking
of the D-to-A converter.
Basically, this co nce pt per
mits the interlaced and
phase-shifted color infor
mation to be loaded in
main memory along with
the regular SSTV. Next, this
information is accele rated
to fa st-scan rates , re
moved, and used to co n
st ruct R-Y , B-Y. a nd Y
signals whi ch dr ive a con
ventiona l fa st-sca n TV.

While Mike 's system suf
fe rs the same problems
associated with ou r present
NTSC (fast-scan) system
(high black and white resol u
tion bu t poor co lor resolu-

Moto rola 's applications
notebooks .

Simultaneous Audio and
Video

Several techniques fo r
mul ti plexin g sou nd and
SSTV have been investi
gated, but this form of
communication hasn 't yet
gained widespread accep
tance. The simplest a nd
least expens ive me thod of
multipl exing a udio a nd
v ideo involves usin g a
Motorola MC1596 in its
conventional AM modula
to r/demodulato r co n f ig
ura tio n. The se circu its are
incl uded in recent issues of

medium scan from their
areas. The prime objective
of th is amateur "special in
terest group" is to be the
first to effec t transatlantic
commu nicat ions with live,
motion TV.

Tec hnically speaking,
medium-scan TV is a 128
hor izon tal line by 1 28
vert ica l pixel double-inter
laced system with a 35-kHz
bandwidth . There a re 7.5
field s t ransmitted each
second, and a 4-b it sync
code is used to designate
the speci fic fields. Co lor
may be e mployed with thi s
system by properly encod
ing each field w ith red a nd
green signals while a lso in
tegrating the black and
wh ite components to p ro
duce the " Y" signal. Spe
cial Te mporary Aut ho riza
tion from the FCC has been
granted to the previously
mentioned amateu rs to
permit tran smission s of
these wideband signals on
the high e nd of 10 meters.

A simpli fied block d ia
gram of mediu m-scan TV is
shown in Fig. 1 . Since nar
rowband FM is employed
in this system, some eas ily
assem bled circuits and an
o rd ina ry FM re ceiver re
place t he sta t io n's regula r
high-freque ncy t rans 
ceiver. A Robot 400 or
s imilar scan converter with
dua l 65K memories is used
to decode and reconstruct
the re ceived pictu res a nd
present them to a conven
tiona l fast-scan te levision.
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Fig. 2. Simplified block d iagram of W6 MXV single-memory color 55TV system.
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method for severa l months
with my 400 and Sony TV.
and it works great.

Summa ry
The world of SSTV con

tinues to be a w ide-open
field for amateurs in 
terested in enjoying new
modes of communication.
It ha s reached a h igh
degree o f tec hnica l ad
vancemen t and become an
accepted mode of long
d istance v is u a l com 
munication. We are now in
terested in using this mode
to its fullest capability and
sha ring our world with
o the rs.

Whether you are a tech
nical innovator or operat
ing enthusiast. co ns id e r
thi s a rticle an open invita
tion to join our ranks. If
you need add it iona l in
formation or a ssistance,
simply contact our SSTV
net which meets eac h
Saturday at 1800 GMT on
14.230 kHz ... or ask any
SSTVe r. .

LEAVE A MESSAGE & WE'll CAll YOU BACK!

Call or Write for Delivery or Quote

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY. HOUSTON , TEXAS 77002

7131658-0268 .... M35

KENWOOD TS180S
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Ano t he r gr e a t hom e
brew unit is the WOLMD
video-sampling monitor .
La rry Prior WA9MFF sells
PC boards for this out
standing P-7-t ype unit .
Amateurs int e re s te d in
" go ing first class" can pur
chase a Robot 400 for ap
proximate ly $700 and be
set for any innovations that
may evolve in the fore
seeab le futu re . If you don 't
ca re to pu rchase a com
merc ial video mo nitor to
use wit h the 400, Robot's
optiona l VHF o scillator
will allow this scan con
verter to d rive your regula r
TV set via its antenna ter
minals . I've used thi s

Getting Started in SSTV
I hope t ha t man y non

s low scanners are read ing
t his a rt icle o ut of curiosi ty ,
and I would like to e n
courage you to investiga te
the fascinating world of
SSTV. An " a rm and leg" in
vestment isn't necessary
fo r one to equip his station
with slow-scan capability.
The W6MXV mo nitor, for
exa m ple , pe rfor ms ve ry
well a nd cosh a p pro x
im a tel y $1 00 to build .

tive slow scanne rs to e n
sure that these plans suc
ceed. If you a re inte rested
in supporting ISSS, send
me o ne o r two SASEs and a
brief note describi ng you r
particular areas of interest.
Your first SASE will be re
turned when the next ISSS
newslette r is pro d uce d .
and t he ot her SASE wi ll be
he ld u ntil a subsequent
newsletter (o r speci fical ly
reque sted information) is
ava ilable.

I would li ke to hear par
t icularl y from a mateurs in
terested in joining my ISSS
pla ns to assist some
poverty-stricken areas in
our " t hird world ," Some
count ries a re not self 
sufficient because their
yearly ra infall will not sup
port the needs of their
popula tio ns. Missio nar ies
and e ng inee rs try to teach
the inha bitant s mo dern
techniq ues of water eng i
neerin g - irrigat io n, con
tour farming. and so on,
but their success is
somewhat rest ricted by a
lack of native acceptance.
This is an ideal chance for
SSTV to prove its merit
while a lso he lping man
kind!

,~~

SlTv

'.."".

of these operat ions pro
vide a detail ed account of
m od ern op ti c al t e ch
niques.

Mea nwhile, W1 BGW
conti nues retransm i t t i ng
SST V pictu res rece i ved
f ro m ou r weat he r sat
ellites. W6KZ l shows his
hydropon ic greenhousing,
and XE1JO F descri bes t he
Me xic a n p yr amid s a nd
poin ts of inte rest in his
area.

These examp les o f S5TV
a p p lica tio ns il lu st rat e
many aspects which a re
possible when our mode is
effectively put to use . We
need to see more transmis
sions of this nature on the
HF bands.

ISSS

During e a rly 1978, I
beg an planning to fo rm an
International Slow-Scan
Society. The prime objec
tive of th is o rga nizat ion
will be to affect SSTV ex
pansion a nd acce ptance
from both technical and
operational standpoi nts on
a worldwide basis. Thus
fa r, a number of slow scan
ners have joined in this ef
for t (prov id ing whatever
se rvices are consis tent with
their interest and ab ility),
and we have established
lia ison with countries in
four of the six co nt inenta l
areas. Eventua lly, we plan
to sponsor ou r own con
tests and activities, pro
vide an SSTV " newco mer
assista nce" service, estab
lish ha rdwa re and software
libra ry services (which will
function like QSl burea u
systems), produce a quar
terl y SSTV newsletter, a nd
mu ch more . Natural ly, we
need the support of all ac-

v" Reader Service-see page ' 95 71



Floyd Fellows WA4CLG
1449 Duncen Drive
Belleoir B/wlfs FL JJ540

How to Toot Your Own Horn
- and stay on key

Tryout this simple pitch generator.

duces 4400 kHz or 4662
kHz .

Through the use of fou r
7490 ICs, a dividing circu it
is se t u p whereby the oscil
lator frequency is d ivided
by 10,000. This gi ves you
440 Hz and 466 Hz. These
are, of course, in t he audi
ble range and are the rnu
sical tones "A" and «gb- c,
tuning frequencies used by
band and orchestra instru
ments.

The photos and d rawings
are se lf-explanatory. You
should have no problem
putti ng the componen ts on
the .1 " x .1" pe rfboa rd (F ig ,
2). Also, a d rilled PC board
is avai lable for $5.18 post
paid from Rick Allran, PO
Box 974, Waynesville NC
2878&.

I used sockets for ICs
and the tran si stor. It is
recommended that you use
wire-wrap IC sockets since
the extra length of the te r
mina ls allows eas ier solder
attachment of the wires.
Of course, you can wire
wrap if you like. An oc tal

•
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'00 '

•
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C ha nces are that i~ you
are not a mUSICIan,

then you probably have a
" ha rmo nic" who is . But if
not, you just goUa have
m u si c al relatives o r
fri ends! So, you a re bound
to fi nd some use for a sim
p le elect ro nic ci rcuit
whic h produces an accu
rate " A" or " Sb" for tuning
orchestra or band instru
ments .

Construction is easy. and
will not take much time to
complete. See Fig. 1 . The
osci llato r is quite standa rd;
it is o ne shown by Jan
Crysta ls on thei r catalog
sheet. The osci llator pro-

-evoe
AEOUlATE O

>.', •. '. IQ

tU4Cl8

...

'4

'ueL WOH
AEc n " (A

, .>,...t.IQ

...

.,
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Fig. 1. Schematic of pitch generator and power supp ly.

Front panel of comp leted standard pitch
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generator.
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"--- T~'"
ST."

ready to sound a nea r-pe r
fect " A" or " Bb" . You can
be sure you 're in tune when
you match th is tuner. •

" ..
OH.~

~,' __-l

'~ .o:~...~"
TO """"5

it"..I 111<""

TO .......5 ~..It." ,s"

Photo 3. Interior o f standard p itch generator.

Fig. 3. Power supp l y component mounting detail!.

Photo 2. Method of mounting power supply components.

This helps you to remem
ber to turn off the unit.

When you have the proj
ect buttoned up, you are

......StSTl)<t $OC"lT
....,.. ~UIUl"""

coo '"",
''''''-' w ,~ '"IS

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

and bypass capacitors, are
all mounted together. The
cabinet acts as the heat
sink for the voltage regu la
tor.

H you have trouble find 
ing a cabinet, as I did, the
Radio Shack chassis in the
parts list is an economical
substitute. I closed the
back of the chassis cabinet
with a piece of perfboard .
You can add a lA-Amp fuse
to the rzo-von ac power in
put. For true portability,
the unit could be powered
with batteries, in which
case you should use the
alternate ICs listed-the
74COO and 74C90s-be
ca use their current dra in is
less.

I se lected the volume
control value to a ll ow
some audio to be heard
even when set at minimum.

~OLU '"

CO~T " Ol

,"'

o ,t. CI.. <>

'1'0· '0' '0·!1'1'~'0; ';:::i:"" " " T " 0'''';0,
\,~, ",,"" 0- Yl"----="'-.,,,,,
,~ ~ 0 ~ 0'"
'L~' , ••• ",,"" , " I <>

~ -' " .0<"" I ",
0<:,", OOC""
'00 <""".'

socket is used for mount
ing the two crystals . r
re m o v e d the unused
socket termina ls. Proper
drill ing of the perfboard
allows you to mount the
octal socket by bending
the terminal s.

The crystals I used were
not expe nsive spe 
cials-simply .005% ac
cu racy . They are in the $2
class.

When the perfboard is
completed. you can mount
it and the other com
ponents in any suitable
cabinet. The power supply
is my version of a compact
" Ja pa ne se" assembly.
mounted on a 3·lug ter
minal strip . Photo 2 and
Fig. 3 show this neat setup.
The voltage regulator
socket (a transistor socket),
filter capacitor, rectifier,

Fig. 2. Co ,mponent layout.

Parts U st
1-7400 IC. } Consider row-current le s such as
4-7490 IC. 74COO and 74C90, if battery supply is used.
1- 44()().kHz crystal , Jan .005% , or equivalent.
1- 4662-kHz crystal, Jan .005%, or equivalent.
1-Selector switch, z-ccre.a-costuon. Use Radio Shack 1#275-1 386.

Omit 3 positions.
1-2N2222 Transistor.
1-Speaker, minlature-4-10 Ohms.
5-IC sockets, 14-pin wire-wrap.
1-Aesistor, '1. ·Watt, 330 Ohms.
l-Aesistor, '1.·Watt, 470 Ohms.
l-Aesistor, 'I. ·Wat t , 10 Ohms.
1-Resistor, '1.·Watt , 100 Ohm s.
t-cvciume control, 15().200 Ohms.
1-Trimmer capacitor, 5-30 pF.

Power

1- Transformer, 117/12.6 volts-300 mA or higher.
1-Ful1-wave rectifier, lA, 50 volts or higher.
1-Aegulator, 7805 (5 vol ts).
t -c- capacnor. 500 uF, 15 volt s or higher.
l-Capacltor, .33 uF tantalum.
I -Capacitor, .1 uF (disc).
1-Perfboard-3'1, " x 2'1, " , with .1" x .1" perforat ions.
1-Cabinet (Radio Shack Chassis 1f270-247).
1-Cabinet back.
1-Line cord-117 volt s, with p lug .
Misc.-Grill c loth, bolt s, nuts, cabinet feet, markers, etc.
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FT-627RA
(50 MHz)

FT-227RB
(144 MHz)

•

The Scanning Memorizers
FT-127RA

(220 MHz)

The FT-127RA, FT-227RB and FT-627RA, FM transceivers, allow scanning and expanded memory coverage for the
demanding VHF FM operator. All feature up/down scanning capability with control from the microphone; the scanner
will also search for a busy or clear channel . Four memory channels are available -two for simplex. three for repeater
cnanoers.one for a split of up to 4 MHz.Other performance features are similar to those of the renowned FT-227R.

OPTIONAL EOUIPMENT

Keyboard Microphone: YM-22 for FT·127RA and FT-627RA; YM-23 for FT-227RB (YM-22 standard feature with
FT-227RB) • Squelch Unit . FP-4 AC Power Supply

CPU-2500R/K 2M FMTransceiver
with Central Processing Unit

'Ie age of computers has entered the amateur scene
th the announcement of the CPU-2500R/K 2-meter
.,.., transceiver. Controlled by a a-bit central processing
lit (CPU), the CPU-2500R/K contains a scanner, 4
emory channels, manual or automatic tone burst , an
)tional sub-audible tone squelch, and 25 watts output.

18 keyboard microphone allows two-tone input for
Jtopatch or control purposes. as well as' remote pro
amming of dial or memory frequencies.
itornatic +600 kHz repeater split, or program a split up
4 MHz using the memory. Keyboard microphone

ows remote programming of odd splits .

::>U scanner will search for a busy or clear channel,
x)o your command.
xu memory channels for simplex or repeater use, plus
otner memory channel for a split of up to 4 MHz.

C6A Electronic Enterprises
DIstributors of Commercial and Amateur Rodla Equip ment

22010 S. Wilmington Ave. , Suite 105

Carson, CA 90745

Available from C & A Electronics
Call for best price.

800·421·2258
rr ou, FREE - OUT OF CALIFORNIA)

213·834·5868
(CALI FORNIA)

•
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A Junk-Box HT Charger
- power to the portables

Very nice at a $5 pri ce.

Fig. 1.

and available, but they are
not necessa ry (more on this
late r).

Summary
The fourth c harger I

built was completed in
about two hours from
most ly junk parts, and ' it
works like a charm. So get
busy and have some fun
bui lding one or more. They
are not c ri t ical; just watch
the milliamp charge rate .
Considering that the com
merci al ve rsion is about
$40, these are very nice at
about $5, depending on
what you find in your junk
box. I found the box, which
I bought, to be the most
costly item at about $4. •

are hand y for mounting the
barrier st rip and trans
fo rme r, and a hot-mel t glue
gu n can be used to ho ld
so me small parts . The
1()().()hm voltage divider
makes adjustment of high
low charge rates simpler.
Be careful to hand le the
'l t Ovol t prima ry side of the
c ircuit with care. I advise
grounded plug and chassis,
a fuse at one Amp, and the
use o f a microswitch to
turn the primary on/off
when the charger is in o r
out of use.

It is also a good idea to
insulate o r c o ve r all
11O-volt co nnec t io ns in
side the case. Don't forget
the rubber grommet to pro-
tect the power cord and to
provide some sort of st ra in
relief (a knot will do).

1 think it is easier on the
cells to use the slow rate of
about one-tenth t he Amp
hour capaci ty .

A (}-15-volt dc meter is a
helpful option across the
output term inals to deter
mine the condition of t he
cells . At full charge , the
meter will show approx
imately 14 volts with the
HT in the charger. Al so, the
condition of the cell s is
determined by the voltage
drop observed by transmit
t ing wit h the Wilson in t he
charger. If the ce lls are
good , a 2% ·Watt HT will
cause a voltage d rop of %
to 1 volt. If the voltage
drop is much greater, it is
probably caused by a weak
or de ad cel l. A milliam
mete r is an option, but one
should be used to adjust .
the va lues of resistance to
set the proper charge rate
when const ructing the
charger.

The prob lem of contacts
for the charge te rmina ls on
t he bottom of the Wilson is
solved by using a barrier
terminal strip and spade
lugs bent to 90 degrees
with a short length of #12
solid coppe r wire soldered
into the spade lugs. The
ho le in the top of the case
is cut with tin snips and the
edges a re smoothed and
cove re d wit h rubber
mol din g o r ta pe. Pop rive ts

..
200n ITO
114W ADJ

"' ·LO
RU EI

"S POT
" ' ·LO"''",.

Construction
Any small box will hold

the parts; I prefer the
5 v. "x 6" x 3" box from
Radio Shack. The trans
forme r shou ld de live r
about 25 vo lts at t he
seco nd ary. I found o ne
with 48 volts center-tapped
and used one side for 24
volts . A bridge rect ifie r is
used . The capacito r va lue
is not cr it ica l; in fac t, yo u
can even leave t he
capacitor out and the
c ha rg e r will work . I
measured the current drain
of my Wilson (in standby)
and found it to be 25 rnA in
stead of t he 14 rnA stated
in the specs , so I adj usted
resistance to give 30 rnA on
low charge and 55 rnA on
high charge. This is about
the correct rate (50-60 rnA)
fo r s low-c ha rgin g AA
nicads . You co uld fas t
cha rge at 150-200 rnA
without any problems, but

SU/I/lY Mitchell WB9JLY
Box4J8
Sparta WI,54656

"" OVAC
P'LO' O~ ~f O~

10 ~ I~ DICUO~ I

W ould n' t it be nice to
have a charger for

the Wilson HT on the bed
side stand, in the living
room, garage, or wherever
el se you might like to
monitor? This would allow
yo u to listen and still keep
your batteries charged so
you could pick it up and
go .

I decided that I wou ld
like one, so I checked the
spa re parts department
(junk box) for necessaries
and home brewed a cheap
cha rger that works as well
o r better than the factory
model.

Its features include:
Co nsta nt cha rge rate in

both high and low mode;
l ow c ha rge rate ad

justable so batteries will
stay charged while moni
toring;

Use of voltmeters and
milliammeters if desired
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ABOUT
TIME ...

Transceiver with all of
ou can afford.

. . . Someone offered a 2 Meter F
the features you want a a price

• 2S watts

• Fully Synthesized /

• 144-148MHz

• S I'\Hz Steps

• ProvIsions for
non-standard splits

• Full I year warranty

• 2-S/8(H)x6-S/8(W) 7 1979FM-Z8

x 10-3/ 4(0) # only 5295.00

NOW AVAILABLE WITH miS55CAN
• Scan capability 144-147.99SMHz

• Scan entire band or memory

• Up to 800 channel memory

~F~J • Internal battery holds
memory when power is
turned off.

FM-Z8 WITH SCANNER OPTION. Scanner option can be
5395.00 added to any

FM-28

With or without Scanner option-The Clegg FM-28 is the
2 Meter value of the year.

send check or moneyorder ...
s39s.oo ror FM-28 w ith scanner opoon

5295.00 for FM·28 without scanner opron
or

Charge £0 VISA or Master Charge
- Detailed brochure available on request-

ORDER DIRECTLYFROM:

~c,

Communications Corp.
1911 Olde Homestead Lane

Greenfield Industrial Park East
Lancaster, PA 17601

_ (717) 299-7221
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----SCR1000-----

SPECTRUM
180 Day Warranty

TtJI-Reg,sleuKI T'i1d"....r1< 01 A.T&T

Call or write today and ge l the details! Export Orders - Contact ou r Interna /io nal Dept.
1055 W. Germantown Pk., Dept.56--------------
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NOW Fully ~~Commerc;al~~
We aM /Puutd tD~ tkt t4e Se'R1000 t4 _ "'lee 7S¢e Aeeepted"

1M SeJWiee «Hdm iZ'a-u:t 21. F9. 91. ad 93!

W rite o r ca ll
f o r f urther info.

5-25 Wt.; 2, 6, & 1 2 Chan.; 2M &

220 MHz .

Mobile/Portable/Base
Tran sceiv ers also

available!

Ie/COR, Continuous, Of
DisaDle); Manual 10; local
Monitor Spkr. Volume.

eFront Panal S t i l ul tn 
d lCllo. l lg hll for A e
Power; ID In PfOll.esa; DC
Pow.. operllt ion .

" 8ulh-4n lie Pow« Supply
e12VD C eattlf ' l n p ul

w ll ul o ·I. ll c h o n . 10
"Emergency Pow"."

- ....,..":"-ii ..--p ftiJ-• . .:::.~ ;. ~ - ...._...... ~

7....~& rI_Uwt rlftltlieati<Nt4
e"uloma tl"all, lOa you r

Stal lon (Base 0' Repeater)
pl. FCC requirements
eva.y 5-30 min. (adjus t·
able).

IU..t. aU FCC req u lr.
......,. lor Parts 89. 111. 93.
95. 97 & othef appllc:aliona.

• Con• • nlent F. Oftt Panal
Controla lor AC Powe.;
Trigga. Mode; (Aulomat·

r--~~~\ID1000Automatic Base---.
Station CW Identifier

i-'.'

SPEC COMM REPEATER BOARDS, SUB·ASSEMBLIES £3 ACCESSORIES

nC100 TOUCHTONE
CONTROL BOARD

nC100 Touchtone Control Board

SCT110 Transm itter Assembly
• SCTl IO moul\led in I hlelded t>ousing
• S.me al used on SCR looo
• Complel.. ly asmbld. ""F.T, caps, S0239 con n.
• 7 o r 10 WI. cnn $205.00. Add 568.00 lor 30 WI.

un il

• 3 d igit ON. 3 digll OFF conl'oI 01 a singl.
repea ter lunct lon. 0 " 2 tuncncne ON 12 dlg ill
eac h) with 1 dlgil (each) OFF.

• Cen be used to pull In a ,elay, Higge, log ic, ..te.
• Typicall y used fo ' Rpl ' . ONIOFF, HIILO Pwr.,

P ,L ONIOFF, PatCh InhlbillResel, e iC.
• Sleble . a l\U·le ls i"O de$ign.!is. Umil 01\ access .
• 585.00 ($125.00 insl . 0\ ckd. out ill SC R1OOO).
• CUl lom P,OV'emmlflO - + S15,00
• Fo, Aden FU I1CTion( l )- Add a "PlIr/illl TTC"

Board. $42 00

SCT110 Xmtr/Exciter Board
• 7 Of 10 wts. Output. 100 % Outy Cycle'
• Infini le VSWR proof
• True FM lor esc. audio Quali t y
• New Des igll - s pecifica lly lor conl,nuous 'pll .

service
• Very low In "while noise"
• Spurio us ·70 dB
• Wil" .0005'/0 ' laL $139.95
• BA·IO30 Wt . Amp board 0\ Hea l Sink. 3 sec. LPF

& reI. p"" , .....SO'. S52.9!l

Fl·e

•

TX
ASSY.

\ -"

•••

FL·6 Rcvr. Front·End Preselector
• 6 Hi a Resooalors wilh FET preamp.

• Providesl.emendous reteel lon of "ou l-ol-blInd"
signals ".Iout lhe usual loss! Can ofl"" be us-ed
inSlead ollarg•. • • pensive cavlly f,ller•.

• bt' emely helpful a l sues w.,h many nearby
VHF I' llnsmi ll e rs

• Gai n: ap. , 10dB
• Selectlv lly: - 20 dB e ", 2.0 MHz: - 60 dB @

:r. 6 MHz (typ ,l. $85,00

10250 CW 10 & Audio Mixer Board
• Adjualable ID lone, speeo. level . liming cyc le
• 4 11\ pul AF Mix..' 0\ local Ml c a mp
• GOR Inpul 0\ .mf' . t.o ld circuits .
• CMOS logIC: PROM memory-2!iO bila!ct.an.
• Up to 4 d ill",,,,,t ID c l'l./l nnels !
• Many o ltler f..at u,es. Progla mmed S75.oo

(1 c t.an .) Add '! CIl. I\. $4,00 . a ,
• l ocal MIC, SI8.95

CTC·100 CORfTlmer/Control Boa rd
• Complele COR CI,cullry
• Carr ie' 'Hang ' &. T.O, Timer,
• Remole .mtr. Inhib ltlReset cont rol
• Provis ion lor panet coo tror , ,,.Itches 0\ lamps
• 100% Solid Siale CMOS logiC
• Many Olhe< feal u'es 136.00

TRA·1 Timer Reset Annunciator Board
• PuiS OUI a lone " beep" on rpl ' . • mll . apx . 1 sec.

lIUer ' cYd. signal d'opS- lhul alk,.". ing lime fo,
b,eake,s

• Resets fplr, lime-oul time' whe n lone is emitted
• Ad justabla lime delay a nd lone duration
• Fo, use wtth CTC IOO a nd 101001250
• $2O.9!l (Add $29,9!l lor insl , &. ck. ou l ,n

SCRIOOO)

Theie are Profl/'i i ioru.1 " Commerc ia l Crade" Uniti _ Designed for hfreme f nvironmenfi ( - J(J rc + 60° C).
All equipment -.sembl .d & tl!5ted. For 2M & 220 MHz. SCT 110 BOARD

SCR100
BOARD

COMMUNICATIONS~"

SCR100 Receiver Board
• Wide dynamic rangll! Reduces overload. 'ee

sense', and 1M.
• Sens. 0.3 uvl20 ee Ol lyp .
• Sel. -6dB . '" 6SKHz. ·llOdB . ",30KHz. llI

Pole CrySlal Fllr,)
• 'S Meier ' OuIP<JI ,

Exc. aud io Qua lity! Fasl s quelch! $135.00
...-Ixla !.

SCR100 Receiver Assembly
• SCR100 mounled in ahielded nouslng
• S.me as used on SCR1000
• Complelely nmbld. "' IF.T. caPS. 50239 COOII.•

AF GAIN POT, etc.~oo

SCAP Autop.tch Bo.rd
• Provides all basi c aulo patch functions
• 3 Olgi! Accen : 1 Au. on/off function ; Audio

AGC; Built ·in Time's; etc .
• See ou' Dec. 73 Ad for dela ils. $235.00

RPCM Board
• Used "./SCAP board 10 provide ··R...erse Pale""

lind land ·lIne con lrol o f ,ptr.
• Inc ludes land line " anl".ellng" cl 'cullry. $7lI ,lI5

WP641 Duplexer
• Superio, Band Pas"'Band R.. j ..CI des lgl\
• P,ov'deS g"""1 relectlon 0 1 -ecr-e r- ba,,,:!"

$lg ls
• E." e1 y ••sy 10 lJ<JluSI
• _ 93 dB Iyp , ,sol.llon. SS20.OO {tully ckd. out

",'SCR10001,

Send tor Dara Sheets!

($h ip.lHandl.- S3.75 PA res idents add 6% talC)

---------Norristown. PA 19401 • (215) 631-1710------------,

Y" Readef Sllfvicll-S .... paae ' 95 79



Protect Your Home-Brew Panels
•- no more spraymg

The slick way to slick fronts.

Michael Black VE2BVW
/6 Anwoth Road
Montreat. Quebec
Canada HJ Y 2£7

SO you 've finished your
l a t e st project. Now

you're ready to label it. A
popular way to do this is to
use rub-on lettering, such
as Letraset. This gives a
professional look to your
work, someth ing which is
impossible wit h la be l
ma kers. But with letraset,
your project wi ll soon look
awful if you don't protect
the lettering from scratch
es. To overcome this prob
lem, many bu ilders sp ray
t heir panels w ith Krvlon or
some equiva lent. This is

the method I used until
came across one which
bel ieve to be better.

The method I use now is
to cover the pane l com
pletely with the mate rial
which is used to cover iden
tification cards and other
thi ngs . Basically, this stuff
is clear plastic with an
ad hesive backing. While
more expens ive than using
clear spray, the met hod
does have the advantage
that only a very sharp in
st rument can scratch
either the le tt ering or the
pane l.

The mate rial I used is
ca lled " Prote cts." It costs
me $2.50 for a sheet 18 by
72 inches . This. or another
brand , should be available
just about anywhere. Just
go to you r loca l stationa ry
sto re a nd ask fo r that

adhesive plastic stuff
whic h is used to cover 10
cards and books.

Now for some info on us
ing thi s pane l-protect ing
method. First, be su re that
the panel is clean and that
all the holes have been de
bu rred . Is the lette ring just
as you wa nt it? Adhesive
plas tic is fa irly permanen t.
If you wa nt to remove it
la ter, you will have to
disca rd it. and you may
even pu II off some of the
lettering.

The next step is to cut
the plast ic to size, with
about Y.l inch extra o n
each side . Pull the paper
backing from the plastic .
Apply the plastic to the
panel slowly and evenly.
Watch out for air bu bbles.
If yo u see any of these, pull
off the plastic a bit and re-

apply it with some pres
sure . With luck , you now
have the plastic down with
no a ir bu bbles .

Co over the panel. apply
ing pressu re all over. Turn
the panel over onto a solid
surface. Use a sha rp knife
to cut the excess plastic
from t he edges o f the
pan el. O nce agai n t urn the
pane l over, so tha t the
plastic is faci ng you . With
the sha rp knife, clear out
the holes . Use a downward
motion and cut the plastic
ri ght at the edges of the
holes. For the sma ller holes,
the knife may not work too
well , and I'd suggest using
a sharp, tapered inst ru
ment such as an ice pick.
Simply push the imple
ment th rough the p last ic
until it fits the hole. Now
your panel is ready .•

Our famous va lue-packed mail orde r catalog
fil led with tho usands of Amateu r Radio items.
Now re ady to ro ll and yours fo r the asking ...
Call Tufts today for prompt de livery of you r
Amateur Radio needs from our tremendous
inventory. let us show you why Tufts is the leader
in mai l order sales.

eo

Our crew of 100% hams, very competitive prices, an d rel ia ble modern
service faci lities ensure your complete sat isfaction. Cal l toll free da ily
9-9 and Saturday 9-6. 1-(800) 2254428.

.... Rude, Service-I" pape 19.5

209 S Mystic Avenue
Medford MA 02155

1-{BOO)225-442B
1-(617)395-8280



CALL TOLL FREE

e!
1SHT
18AVTIWB
14AVOIWB
12AVa
14RMQ
5BDQ
2BOO
668
203
205
208
214
LA·'

TH60 X X
THlMK3
TH3JR
Hy·Quad
205BA
155BA
l05BA
204BA
204MK'
1538A
1038A
402BA
BN..s6
TH2MK3

Super Thunderb ird
3el .l0·15-20M beam
aer. lD-1S-2OM beam
2el. l O·1S-20M Quad
5 el. "Long John" 20M beam
5 er. " Long John " 15M beam
5 el;''' Long John" 10 M beam
4eL 20M beam
5 er. COOllersion kit
3 et. 15M beam
3 el. 10M beam
2 er. 40M beam
Balun fo r beam eotennes
2 e t. ID·1S-20M beam

Regular
$299.95

229 .95
149 .95
229.95
289.95
169.95
119 .95
2 19.95

99 .95
79 .95
54.95

209.95
15.95

149.95

HY·GAIN
Special
$239.95

179.95
129.95
179.95
229 .95
139 .95
99.95

179.95
79.95
69.95
44 .95

169.95
15.95

119.95

liv-Tower SO-10M vertical
SO-10M Trap vertical
40-1 OM Trap vertical
20-10M Trap Vertical
Roof Mo unting kit (verticals)
80-10M Trap doublet
80-40M T rap doublet
6el . 6M beam
3 er. 2M beam
5 el. 2M beam
8 e l. 2M beam
14 et. 2M beam
Deluxe lightning arrestor

Regular
299.95
99.95
69.95
39.95
33.95
89.95
49 .9 5

119.95
15.95
17.95
25.95
3 1.95
59.95

Special
239.95

79 .95
57.00
32.95
29.95
69.95
39.95
99.95

49.95

30.95
89.95
34.95
52.95
52.95
29.95
49 .9 5

36.95
109.95
42.95
62.95
62.95
34.95
59.95

Special
209.95
269.95
189 .9 5
269.95
149.95
89.95

189.95
79 .95
99.95
14.50
27.50
59.95
89 .95

TAYLOR

11 ele. 146-148 Mhl . beam
22 ele . Power Pack
2 Mtr . "Twist" 10 eje .
2 Mtr . "Twist " 20 eje .

2 Mtr . beam
432 Mhl. 11 ese . beam
430·436 Mhl. Beam

Regular
304.75
392.75
264.00
392.75
197.00
119.95

259 .95
99.95

134.95
16.95
31.95
79.95

119.95

MOSLEY
3el.l0, 15,20M U.beam
6el. l0, 15,20 Mtr .beam
3 et. 10 , 15, 20 Mtr. beam
6et. 10 ,1 5 , 20 Mtr. beam
3eI.10,15,20Mtr .beam
40 Mtr . Add On

CUSHCRAFT
289.95 219 .9 5 A147-11
89.95 69.95 A147·22

109.95 89.95 Al44-10T
39.95 32.95 Al44-20T
36.95 32.95 A147·20T
39.95 32 .95 A430-11
39.95 32.95 A432-20T
36.95 30 .9 5

HUSTLER
3 ee: 10, 15,20 Mtr . beam
10-40 Mtr . Vertical
10 -80 Mtr . Vertical
75 Meter Resonato r
75 Meter Super Resonator
2 Mu . Base Colinear
2 Mtr . Base Coline...

3-TBA
4-BTV
5·BTV
RM·75
RM·75S
G6-144B
G7 ·144

WILSON

CI..ic 33
Classic 36
TA·33
TA ·36
TA-33 Jr.
TA-40KR

ATB·34 4 ere. 10, 15, 20 Mtr . beam
ATV-4 10 , 15 , 20,40 Mtr. Vertical
ATV-5 10 , 15 , 20,40, SO Mtr . VertiCIII
AR X·2 2Mtr .RingoRanger
AR-6 6Mtr .R ingo
ARX·220 220 Mhl. Ringo R lIrlge r
ARX·450 435 Mhl. Ringo Range r
Al44·11 11 ele . 144-14 6 Mhl . beam

Svstem On. 5'ele . 10, 15, 20, Mtr . Beam $299.95 $239 .95 HQ 1040AV 10 ·40 Mlr . 59 .95 49 .95
5V5lem Two 4 e le . 10, 15 , 20 Mtr . Beam 2 49.95 199 .9 5 Trap vertical
SvstemThrH 3ele . l 0, 15,20 Mtr.Bea m 199 .95 159 95
WV·' 10 -40 Mtr . Vertical 79.95 69 .95

ROTORS
Hamill $1 25.00 T2X T. iltwister $ 199.95 Alliance HD73 $1 09 .95

Call for prices o n rotor cable, Coax, Towers, and Accessones. All pri ces do not incl ude shipping.

18HT We c:arry all major brands 01 ham radios
A T DISCOUNT PRICES

Yaesu - Kenwaad- Drake -ICOM- Dentran
Ten-Tec- Swan - Tempa- Midland- E.T.O.- Wilsan
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>'" H24HAL·TRONIX
P.O. Box 1101

Southgate. Ml 48195

~D£~~ OVE~ ~1 5 .00 WILL I E~HI"PE D POUPAID UCEPT
0 10 1T£/lI$WHE~( ADDITIONAL CMA~GES AU ~(QlJEST[D.

0 10 OI'J)(~ ~ U~$ THAH ~15 .00 PL EA ~E Il*CLUD( AooITK*.
AL '1 .00 f~ HANDliNG AND /lIAILlHG (HA~Gn.

• Sleek modern styling to complement any
home or o ffice decor.

e rens the time.
e r ens t he date and year.
eUp-timer to 60 minutes. 59 seconds wi lh

pause.
e Alarm to ring at the same time everyday.
e Daily appointment sets appointments for the

next 23 hours, 59 minutes.
e Future appointments up to one year.
• Dimmer swi tch for display.
• Memory will hold up to 30 appo intments.
• Lithium power cell to reta in memory during

power outage.
• Appointments entered out of chronological

order will be stored in ch ronological order.
• Colon flashes once each second.
• A .M./P.M. Indicator .
• Plugs into any wall out let.
• Easy to read vacuum fluorescent displa y.
• Extremely accurate quartz crysta l clock.

EFFICIENT. REMARKABLE.

the microcomputer-controlled
appointment clock

By Comus

TkneTru soklilnd distributed by H.... t ·TRONIX. Do:illers ....,lcOfl'Me.

TIM TRAC

S.nd 1~c stomp or S.A.S.E. for Information ond fly.r on Olh. r
HAl·TRO~IX products. To ord.r by phone, 1 ·313-28~·1782.

---FEATURES:---

SHIPPI~G

INFORMATION,

-NOTA KIT
Regular Price S79.95
Introductory Offer by

HAL-TRONIX
only S69.95

59.95

... and itqally
Undqrstand It

How to
Boild a
Micro

compotflr

o Please rush my copy of " How To Build A Mlcrocom·

puter" (BK7325)

To order, write 73 Magazine Mall-Order Dept . #S95
Peterborough NH 03458. Include name and address
and $1 0.95 ($9.95 crus $1 .00 sh ipping and hand ling).

I
Name I
Address ------------ Apt#_ I

I
I
I
I

While considerable information is available on the
generalities of how a microcomputer works or how 10
program a microcomputer, vou'u be hard pressed to
l ind information concerning the construction o f a ern 
gle, specific sy stem.
Finally, electronic hobbyists are ab le 10 build their
own microcomputer system with Sam Creason 's
book, " How To Bu ild A Microcomputer and Really Un
derstand It ." Creason's book is a combination
techn ical manual and programming guide that lakes
the hobbyist step-by-step through the design con
structlon, testing, and debugging of a complete
microcomputing system.
Once your computer has been properly programmed,
it can be a powerful tool for use in the amateur radio
station. Examples Include a CW generator, a digital
voltmeter. and a programmable signal generator. Th is
book is must reading for anyone desiring a true
understanding of small computer systems.

City 8 tate_ ---"-Zip _

o I enclose $10.95 ($9.95 plus $1 .00 shipping and
handling)

o Bill my credit card
o Visa 0 Master Charge
Credit Card# Exp. date__~

~ 8ignature ~::-:-::-:-::-:c:-;:c_:;_;:_:c__::-:_::::::::_---
~ 73 Magazine Mail ·Order Dept. #895

\... .....,:eterbo_,_o_U9h NH 034~ .J

- ---------

,,
/
/

~
%
%
~
~
~
~~ *Complete elreult board lo)/ou" In

eluded
* Rlf..d)l-made boards IIvaU"bre
* Uses the popular 6502 chip (same as

the KIM, PET, APPLE)
* Use. readn~al1an.. ltl. parts
*Componenl .'ts available
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kilobaud

MICROCOMPUTING™

ONLY

save $15 0'1 the yearly newsstand cost .

Subscribe to Kil o baud Microcompuling thi s mon th
and ta ke advantage of this half price offer. In add i
tion, we'll guarantee you r sat is faction : If you're not
comp letely sa tis fied afte r reading you r fi rst issu e or
your eleventh, you r money will be refunded o n all re
maining issues. W e gu arantee your sat isfact io n be
ca use Kilobaud Microcompuling is t he small
com puter magaz in e written for the beg inner as we l l
as the expert. Ki lobaud Microcompuling is t he fo re
runner o f sma ll bus iness and home compu ting. Every
month you'll read abou t the latest developments in

hardwa re, software , applica tions and new-product re
views.
So keep up to speed in the dynamic world of
micro com put ing by subscribing today, and save $15
o ff the cover pr ice for o ne year, o r save even more
o n a t hree-year subsc r ipt ion at $45 (you save $45 off
the cover pri ce). No need to send m oney now -we' ll
b ill you later if you prefer.

(This o ffer good in U.S. onlv.j'

o 30lssues-S45

I
I
I
I
I
I
I
I

1965C J
/

1------_/

o 12 issues-S15

.( bM:,;pl_.odd ' l,..... .... 411 Ollie< l........ .odd N . _ .u.........<91__
I, . ' •••bl U.S.........c.

MICROCOMPUTING ™

/

o 36 usues - S450 12 issues- S15

12 iSklflonly S1S! - --T - -~uuflonIYS15! ---
Subscnbe now to the new Kilob aud Microcompu1inll and SdVE' I Subscribe now to the new Kilobaud Microcomputinlt and save
SO% off the newsstand cost of SJ()! 50% oilihe newsstand cost of S30

'o Pa yme nt enclosed 0 Plea se bill me 0 Pavmeot enclosed 0 Please bill me

I
I N.me

I Addreu

I City

I SI.tt~IZip

I
I
I Nilme

I Add,en

(il)'

I St.lle/lip

I '( .~ _.....1'1,..... t u • . 4 11 ol lie< .......... .odd 51. _ t U' ...bM:.ipt... _

I
.,. '...Woo u.s _,.

19658

\
'-- - ---

P.O. Box 997 . Farm ingdale NY 11737
/
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reMHas It All • • •

Ask for Instant Software at your local computer store, use
the handy order blank provided at right , or order your soft
ware by phone-call Toll Free 1-800-258-5473.

for the TRS-80"

"",,,.. - '....__... ....,.,.----

BOWLING LeI you. TRS-«! se' up the pina and kMO
ecore. One ptaylll can pick up spa.esalld gatSI.ikes. For
the TRS-«l Levat l "K,le'<eIli 16K. Order No.OOUR 17.95.
....CKG..MMONTKENO Why sit alone when you can play
t"'" la scinating games ..ith your TAS-8O?
• 8 ac kga mmon- P1a y against the comput... you.
TRS-80 wi11 gi... you a stAdy cllallengi"1l game tharl
su•• 10 aha.pen your Skills.
a K_- Enjoy t!>is popu'ar las Vegas gambling g.me.
G_ the right numbers and ..in big,
You'lI need a TRS-«! L""'" I & It Order No.~R $1.95.

ELECTRONICS I This packagewltl not only calculate lhe
componenl y.lues lor you. bul will also d a
ecl'Mtmati(: di..g.ilm, 100. You'lI need a TR5-80 L I . K.
l.eYelll 16K to use:
• TUned Clrcultl and CoIl Wlnclil'l9 - Oes ign tuned clr
cuits wil houl lesor! ing 10cum~ tables and calcu·
lations.
• 555 Timer Cllcu lts - Qu lck ly design ...."bla o.
monost.ble timing cl.cuits using thil popul" tC.
• LM 381 PlUmp o.lign-Desig n Ie p••a mps with Ihit
Iow·noise inlegraled errecn.
Thll pa.cka.ge will .educeyou. designing tima a nd le t you
build th ose ci.cuits faSI . Orda. No . ODOe R 17.' 5.

DESTROY ..LL SU8S/GUNBO .. TS /BOMBER
Thl' p.ckage o f th.ee p.ograms Is l un for the who ls fa ml·
Iy. Included are:
• De.1r0Y "II Su bl-Hu nt down anemy subs While
.voiding mines a nd tcrpeooes. A one-pls yer gsme.
• Gunboala_One or two p layers c.n try 10 blow each
other'S ships ou t of the water .
• Bombel - Care lully re lease yo ur bomb 10 deslfOy th e
rnovinglubmarine. A one-p la yer gsme,
Toenjoy these p.og.ams. yo u' ll need s TRS-80 Level 14K,
Order No. 0021 R 17.B5.

KNIGHT'S QUEST/ROBOT CHASE/HORSE RACE This
va.ied packillle of one-player games will give you hou rs
of fun.
a Knlghl's Oueat -Ballie demo ns to ga in t.easure .nd
become a l ull·fiedged ~ night .

• Robol Ch...- Desl .OY Ihe daildiy 'Obotl wit hout
electrocu ting you.sell.
• HOII. Race- Place yo u. bel a nd c heer you. horse to
the finish line.
These programs .equi.e a TR5-00 Leys1116 K. Old... No .
0ll03R S7.i5.

SP..CE TREK III let you~elf go to the fa r endl 01 the
solar systam-and beyo nd , This pac kage ineludes:
• S I.na. W...-Shoot do..n the Tie fililh te.s and

dellroy the Death Star.
• Planatary Lander-La nd your specec.s" and plan t

yout flag across the solar system.
These one-player g ames Il8llu ire a TR5-80 leval I " K.
Order No. 0lI31 R S1.95.

SP"CE TREK IV Tlade or wage war on a planetary scal•.
This package includes:
• Stallal Wars-Engil ge ..nd desl.oy Tiellghtllls in you.
a ttack on th.e Death Star. For one Dl<lYil".
• Population Slmulltlon-" t..o-pla,1II ga"... w.......
you conl.ollhe economy of lwo neighboring lIlanets ,
You decide. guns or bu lllll, with yourTR5-80 l.eYe11l16K.
Order No. OOMA S7.t5.

CAR R"CE/RAT TRAPIANTlAIRCRAFT Enjoy t",",Chal·
lenging. tun-filled plog.ams:
a CI. Reca_You and a ftiend can race on a choice 01
two tlacks.
• Ral T18p- Trsp the lat in his maze WIth you. twoc.ts.
For one player.
• Mllalrcrall_Aim ..nd shoot down the enemy alf·
plane. ReQuIres Lowell ..KTRS-80. Order No. 0011RS7.95.

ST"TUS OF HOMEs/"UTO EXPENSES Two long·
awaited proglams tholt h;r.... 001 to sa"" you money al
wort< or in the home:
• Statue ol HonMI- ThIS prog..m will .llow you 10
keep t.ack 01 all the expenses InvolYad in buil(llng one
hou" or ..n entire subdivision.
• "uto EIpan....- Find out ...cfly wfl.I.l il eostsyou 10

dri"" your ca. or truck.
The-H plograms requi.e a TR5-80 Level I " K. Order No.
0012R S7.ts.

AlR FUQHT SIMULATION Tum youl TRS«! into an ail'
pI.na. You c.n practic. ta.eolll and landIngS WIt h the
beneli t 01 lull InalfumanlaUon. Thil ona·player
Simulation 'OQu"" a TRS-«) LAoY8l I ..K, leY8l II 16K.
Ordar No. Q017R S7.t5.

OOLFICROSSOUT H.... lun with ' '''"' ,xclling one
p1 ..yer games. IneludaCI ara:
a GoIl - You won't need • ma$l'l,. or PUII...-or. cad

di e, tor Illat matt.... to anjoy a cnallenging 18 holes.
a Cro...oul-Remova all bul ,he cenler peg In Illil puz,
zle ilnd you. naighllon w,11 call you a geniua.
You'" need a TRS-«l Le...11 4K, t.evalll 16K. Order No.
0009R SU'5.
8"SIC "NO INTERMEDI..TE LUN"R \.ANDER B. ing you.
tenc er in under manual control. The BasiC ......ion I' ' or
beginners; the Int l!fll'ledilte .....ion la more dllllcult with
a choice 01 landing a reas and rugged tellai n . For ooe
pl. yer with a TR5-lIO Level I "K. Ley. 1 II 16K. 0 "", No.
0001R $1.'5.
SP..CE TREK II Protec t the Quadrsnt hom the Iny.ding
Klingo n wa rships . The Enterp.ise I' equipped with
phase,s, phOton to.pedoel. Impulse power. a nd w"p
d.lve. It's yo u a lo ne and you r TR5-80 Leyel l "K. Level II
16 K ilg ..instlhe enemy. Ord" No. 0002R S7.' 5.

C"VE EXPLOAINGIY"CHT/CONCENTA..TION These
th.oo p.ograms are nOI onl y lun, bu t ' t1mul"ingaa well:
• CaYa exploring - Searc h fo. la bu lQl,l S treas ures a ,

you explore the mag ic ca ye. Fo r one player.
• Yachl - One player ca n e njoy th is g s me based on
venteee.
a Co nc.ntrl tlon - Two playe.. can pll Ihel. memories
in this p.og.am based On the popular televl. lon sho w,
Yo u' lI need a TAS-80 wilh leve l I . nd 16K. Ord" No.
0010R S7.95.
OIL TYCOON Avo id oil apills, blowouts s nd d'y ws lll as
you bail ie to become th e WOrld 'S riChest oil tycoon. Two
playe rs bi:tcome the owners 01 competing oit companies
as they search for 011 a nd control their compsni... Re
Quires .. TR5-lIO.K Leve l I & II. 0"", No. 0023R l1.g5.

HEX P"WNISHUnlE CR"" DOCIl.INGISP"CE CH"SE/
8 ..nlESHIP Thll four·gama peckage Is IU.. ' 0 p'Oyide
hours of fun fo. the who le I. mlly
• H.x Pawn_Tu.n you. TR5-80 Intoa model o f allilicial
intelligence by playing I simple gama.
a Shuttl. Crill OoekI"O-land you,.hutlle crall on the
s tarship- e th'OUg h Y.rylng g.aYlty lIe1ds!
• Spac. Ch -Seek oul and deslloythe~del"
that's hidden In the st.. Ileld .
a Ila lllaa hlp - You must Und and destroy the enemy
It..t.
This package .equire' a TR5-80 Level I 161(. Order No.
0lM1R S7.95.

SANT.. P..RAVI.. AND FIUM..CCIO Become the luler 01
a medieval clty·state as you struggle to e'HIe a
kingdom. Up to Six Player. c.n compete '0 _ whO WIll
become tM King or Queen "rst . ThiS prog'am .equi.es a
TRS-110 Levat I & II. Order No. OlM3R $1.95.

CARDS This one-player package will let you play cards
with you. TRS-«)-I. lk about a poker 'ace!
• Draw and Stud PoI<..- TIleM t..o PIOll..ma w.11 k&eO
your game Sharp.
• No-TNmp IlI'ldQe- Pla y this popular gama wit h you.
computer and de ,elop YOUI a t,"et7Y.
This package', n."... sayl It.11. ReoQui'" a TRS-«l Leval
It 16K. Order No. ODI3R 17.95.

PERSON..L FIN..NCE I Let your TRS-110 handl. all the
tedious details the nexl ilma you tigure yOUllinances:
• Panonal Flnancel_With this proglam ,ou can c0n

trol YOU' Incoming and ou 'goi"O • • pen.....
• Ch.ckbook - Yo u. TAS ·80 can bllanee youl
eheekbool< and keep a detailed list 0' e.pan.... lor Iii
' ime.
Th is h.;tndy Iinilnci.1 cont.ollor the homelequireaonly a
TRS-110 Le..ell ~K. Order No . 0027R S7.9$.

Ham
Package I_._-
-~-...~ ............"5'_5- --'"-

HAM PACKAGE I Thll vereeme pac~ aglllelll you solve
many of the commonly encount ered problems in etec
tro nrce design. Wilf! you' level I 4K o r level II 16K
TRS·BO, you have . enoree 01;
• Bille EIi.eltonlc. with VoUage Divider_ So lve prob
lema Involving Ohm's Law, voltage dlvldels, and flC tim"
constants.
• Dipole and Vegl Ant.noll_ On lgn antennas easily,
wl1hout tedious calculatlona.
lhl. Is lhe perrect package 10' any ham 0. technician.
Order No. 0007R n .n.
RAMPlOY PATFlOlfTlE FIQHTEAlKLINGON CAPTURE
Buck Rogell never hed It &0 good. Enll11lfl in a . lrate,
"" I, ia l warta r. with:
• Aam,om Palrol - Oestroy the Ramrom ships be lon)

they capture you.
a Tie Fl9hl., - Oel troy the anemy Tie IIghtell and

become a he.O 01 the .ebaliion.
a Kiingon Capture- You must captu'e the Klingon Ihip
intact. It's you and your TR5-80 l_1 II 16K billlling
ac'OIS the gala~y, Order No. 002'R S7.t5.

BUSINESS P"CK..GE I K..p the bool<s lor a small
businau with your TR5-80 le¥all 4K. Thoe six prog.ams
inelul!ed ar"
a G_alinlon'llillon - The inllluctionl tor using ,he
package
a Flu.d ....., Conlrol_Thi. will gt... you a lilt 01 YOU'
fixed assets and tarm d&preciation.
a Oata NInpul - Thll plog.am Ie" you erN" and lecord
your ga......al ledgef on tapa tor talt access.
a Monlh and YH' to Dal. Marga _ Thia program will
taka you. motlthly I«Igar oata.nd gl'" you a )'Nt to <Sate.......
a Prom and La.a- With thil plogram you c.n QUickly
gat t.iallMllanca and profit and IOn ltatemants.
a Yta. End 1l.I.nca_ Thil program will combine all
your data lrom the pro'" and loss slal_ts Into a yea.
e<ld 1MIianee ~t.
With thIS package. you c.n maka you. TRS«!a wort"ng
pa.rI ....... Order No. OO U R m .l'5.
BUSINESS P..CKAGE III This package c.n cnange you.
TR5-80 inlO. lUll wort<ing pari,.... lor any bulinessman;
a lowanlory_ int.in. compular 1MI1ad inyantory lor a

constant in tory Iyatam.
a Commliloni Ind P.lcantagu_ l e t you. computer
figure oul markup and dllCOtln' c.lculationa, WIles lax
and n'lC)ra. Thil II a pa.lect tlfTl8uYing package lor any
small buSInesS.
For lhe TR5-80 L.avell ..K. Ordar No. 0011 R S7.1'5.
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Zip

Master Cllarge

Golf

-

ExP;fa t ion da le

Dale

AMEX
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Stare

for the
Apple" :

GOLF Without leaving Ihe comlorl 01you ' chai., you can
enjoy a compute,ized 18 holes 01 gol t * ,' 1'1 . complete
choice o t ClubS ..nd shooh"'ll angles. YOU need ne...,
cancel lll is game because 01l a,n. One 01 Iwo players can
""joy I llia game on lhe Apple .. ith Applesort II and 2()t( .

Order No. (101.... Sl.llS.

80WLlNGfTRILOGY EAjoy t *o ct Amerlca's fa-.orite
games t.anst Olmed lo to p«)g,ams 101 YOU' App le :
• Bowling - Up to 10Uf players Can bowl * h ,le the Apple

sets up l he pina and keeps scOle. Requ i' es Appiesoll il .
• Trilogy_ ThIs prog' am can be anythIng f,pm a s,m ple

game ot tic·l ac·I"" 10 an ... e,c ise ,n deduc tive logic. For
one player.
This 'un·ti lled package l equi,es an Apple WIth 201(" O,der
No. OO4OA $1,85,

VISA

Order your Instllnl Softwllre tOdlyi•

Quantity orcee No P,ogram name Unit COSI Tot.l eost

I
ShIpping and hand ling $1 .00

Instant Software Inc. 0.1'1. 1:J-.ISA 2 Peter t>o ro ugh NH 03458 Totatorder

MORTGAGE WITH PREPAYMENT OPTIONIFI...A...CIER
TheS& lWO prog'am.....'" more than pay 101 themselves ,t
you mortgage a home 01 make investmen ts:
• Mortgage wilh P'ep.ym....t Option - Cillcu late mort·

gage payment SChedules anoel sa~e money ....' Ih prepay·
m""ts,
• Fin.ncie, - Calcu la te whiCh in~eSlment ....ill pay you

Ihe mos t, hgure annual dep,eciation, and COmp", te lhe
cost 01 borrowing, ..aily end qu,ckly,
All yo", need to become a finencial wizard .... it h an 8K
PET. Orde, NO. 0006P Sl.9S.
PENNY ARCADE Enjoy Ihis ' ",n .lil led package that' s as
much 'un as a ,eal P8nny a'cade-al a t,act ion 0' fhe
ecstt
• Poalry - ComPO&e tree _e' se poetry on you' com

pUle<.
• Trap _ Controi l wOmoving hnea at once alld teal YOU'

coord,nalion.
" Pok er - Play I .-.e ca.d d,a.. poI<er and lei you. PET

a al anoel k....p score.
• SoIitainl -Dof'l 't botl\« to deal, let your PET ha noelle

the eards in Ihis ""old l a"""' te"" ea,d game,
• hl·'Em·Upa_ Finoel OUlho.... many SI"' S YOU' gobbler

ean NI up belore l he game is o.oe,
These ai . prog'ams 'equire ,he PET w,Ih 8K, Order No.
OQ44P Sl.95.
CASINO I These two programs ..re so good. you can use
Ihem to check OUI and debug your own gambling sys
tem !
" AOul.,Ue - Pick you' number and place your bel with
Ihe comp", le, Veri ion 01 thi s casino game. Fo' one
p layer.
" Blackjeck- Tfy out thia version o f the popuier ca,d
game before yo", go out and ,isk yo",' money on you ' own
"su,el i,e " system. Fo, OIle player.
This package .equ i<es a PET ....ilh 8K. O,der NO. 0014P
Sl ,' 5,
MIMIC Test your memory ..noel 'etlexes with the live d,I ·
,,,,,,,,t ~er$ions 01 th IS game. You m ust melch " '" se·
quence and Iocelion 01 signala displayed by you, PET.
Thia or>e-play&f prog,..m includes opt ional _ noel elleels
w, th the PET 81<. Order No. 0039P 17.OS.

BASEBAll MANAGER Thi' pa" 0'prog'ams * ,,, Iet you
keep atahstics on eeeh of your players. Obl a,n tMllllng,
eeeeee. and " e lding .. _ ..ges ..llhe touch 01 a r">ge' ,
Dala can be ....aily sto'ed on ceeeene lape tOl I.. l", com·
par ison. All you need Is a PET .... it h 8K. Order No.~p

SI4.lIS.

CHECKERS/BACARRAT Pley lwo old la~or i tes WIth you'
PET.
• Chack.... -c-Let yo",' PET be you' e_er-,eady opponenl
In Ih is compuler-based cneceers p'O'Ol,am.
• Becarrst-You have both Cas ino and Blackjack·slyle DATA TAPES
games in this r..a ll stlc p,ogram.
Your PET with 8K will olfer Challenging play anyllm., you T Op quality h igh d e nsity audio cas·
wan!. Orde' No. 0022P S7.85, s e ttes for data storage, E a ch cassette
CASINO II This c'aps p 'og,am Is so good, it's t he ne.t r uns 30 minutes, and i s f itte d with conve-
besl thing to being in u s Veoas 01 Atlant ic City. It w ill n ienlly m ark e d labels that make controll-
not on ly play lhe game willl you. Dut a lso w ill teach you S Id 1 I f
how 10 play Ille odda alld make the besl beta. A one ing your " d a t a bank" a snap. 0 n ots 0
pt..ye' game. i t ,eqUi'es a PET 8K. Order No. (I015-P 17.95. four . Order No. 0067. $7.95.

o • A Ir-.....rIl 0 1 Tandy Corpc....11of'I

o A ,,-.....rIl of Commod ClOe 11,1........ Milehl.... lnc. 0 00 A " ademerll of Apple Compr.rt... lnc.
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1l0WLING LEAGUE STATISTICS SYSTEM This pa.ck..ge
is It'" ..ns..", to the p'..y"'s 01 narried bowling _gue
scorekeepe,s. Tf\e Bowling Le..gue St..ueues System
..ill keep .. computerized IIsl oltugue dal .., team dat..,
..nd d.. l.. 10' each bo....ler. It is e.tfemely lIe.ible and has
a 10l a l 0116 dille'enl options 10 let you modi 'y the 1" 0
g'am 10 suit your league's ,,,,Ies, The p'og'am Is v.. ry
easy to use and has e.,ensiv., "b",ilt In" a ids to 1'1.,11' yo",
along. Req ", I'es TRS·SO Lev..1 II 16K. Ord.. r No, 0056R
124 .115.

DEMO I This pac kag.. 's j",st Ihe Ihing 10 show you,
' , i..nds whet yo",' TRS-80 csn do. Included s'e:
• Compol... Compo.... -Compoa.e and play musi c ua·
ing ooly. stallda,d AM ,adlo.
• a . Nbatl - Play basetMlll with your computer while It
doeIlhe eeorel<eeping.
" HOlM Race-Place you' bet alld cneer you, potly to
the winner'. ecere.
" ESP_ Test YOU' PQWe<$ of "d'asen$OfJ pe'C8Pllon.
" HI-LofTlc·tac·loa- GueSi lhe secr.,t number 01 gel
It.... In a row.
" Pt.1..I. Around I"" R_-C~," you figu'e OUI the
lIeCrel beh ind lhe li-.e dice?
" Slot Machl...- T",' n your compul", InlO a or>e-a'med

tMllldil. These p'og'ams 'equl'e a TR5-110 Level 14K.
Order No, OO2OR $7.'s.

TANGlElSUPERTRAP These Iwo p' og,ams 'e<:!u" e taSI
' elle.es. and a good eye lor ang ies
• Ta"'llie-Make you, oppon",,' craah hia line into an

obatacle,
• S",pert,ap- This prO'Ol'am ie an advanced ~efsion 0 '
Tangle wl lh meny usee con t,ol opncne.
Enjoy tneee excit ing and graph ica lly beautil",1 p,og,ams ,
Fo, one 0' tw o p layera wllh an 8K PET. Orde, NO. 0029P
$7.'5,

OOW JONES Up to si. p lay&fS ean enJOY this e,c lt lng
atock ma,ket game. You ean buy and aell stOCk in
," potl.. 10 ch;tng lng mi1l1"el cond,t"",a. Get a tasle 01
..hal playIng the ma"'''' " all ..bout. Requ i'es a PET Wllh
81(. Order NO. 002'6P S1.llS.

GUIlIC-4IGO·MOKU Play two anc,""t games on YOU'
modern PET. The IWO p'og'ams included are:
" Oublc-4 - P1 ay .. m",lli-dimenaione<l g..me 01 ne-t..c
,~

• Go-Mollu_ Line upliveol you' men ..hileblocking the
PET's moves .
rneseeoe playe, games ,equire 8K ot memory. O,d.rNo.
0038P Sa 5.
TREK·X Command tne Ente,prise;lS you scour t he quad
'anI '0 ' enemy wa' ships. Thl a packag.. not only has
supe,b g,aphics, bu t also includea programming 10' 01'·
lional sound errecte. A one·playe, game lor the PET 8K,
Order No. 0032P S1.'S.

PERSONAL WEIGHT CONTROU810RHYTHMS Let YOU '
PET hetp take ca'e 01 you' perllOflal heal1h alld SilIlely :
• Penonal Weight Cont,ol - You' PET will not only

ealcu l..te your ideal ....eight , Dul also ol l er a deta iled dret
to help COl'lt rol you' ealoric Intake
• Illorl'lythm. _ Find oul where YOU ' crit ical days a'e 101

physic.l , emotlOlla l. and Inlel teelua l cy<:Ie5 .
You' ll need on ly a PET with 8K merTlOIY. Order No. OOOSP
SUs.
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Now You Can Possess
Instant Recall

- don't tell 'em the computer helped

The ca ll is the key.

Ken Winters WBJUTJINJAUX
5307 Marshfield Court
Arlington TX 760/6

H ow often have you
been driv ing along

monitoring your favorite
frequency and heard some
one with a familiar cell
sign, but you just couldn't
remember the name that
went with it? And if they
gave you a c a ll, t hey
always threw your name in
along with your call, of
course . Sometimes it
see ms like a deliberate
c hall enge designed to see
if you can come back with
the right name. Wouldn't it
be nice if you co uld always
respond with the name as
well as the callsign the first
time? Wouldn 't it be even
better if you could ret urn a
comment or ask a question

!.:.d 86

about the fellow's home
town, favorite topic . or
some other subject close
to his heart?

Those of you with in
stant and total recall may
be excused now. Described
in this article is a recipe
guaranteed to help the rest
of us . Those of us, that is,
who have either a comput
e r or at least access to one.
The two progra ms listed
here a re designed to pro
vide the capabi lity of stor
ing , mainta ini ng , and
listing in alphanumeric
order by call sign, the ca ll,
name, and telephone num
ber (o r c ity) of all the mo
bile co ntacts you've made
and wish to remember.
Along with all that infor
mation, there is also room
for co mments and remarks
about anythi ng, such as the
special inte rests of each of

t ho se operators (e.g., RDF ,
OX, computers, flying, sa il 
ing, etc .).

The goal is to prod uce a
list of sta tions worked by a
mobile operator in a for
mat that is co nvenie nt to
use while driving (if that's
possible). In order to be
convenient, the list must
be printed in alphanumeric
o rder by ca llsign o n
standa rd-size paper (6.5 by
11 in che s). The a lpha
nu me ri c sequencing is ob
vious ly required if a call is
to be found eas ily in any
list . The no tebook-size
paper lends itself to use on
a clipboard, often standard
equipment for the mobile
operator.

The BASIC programming
language was chosen for
the s imp le reason that
BASIC is t he mo st ma
c h ine-i nde pen den t lan-

guage commonly used on
both commercia l and hob
by computer systems. The
part icular version shown
here uses video di splay ter
minal (VDT) cursor posi
tioning control during the
data entry and f ile
maintenan ce funct ions .
Also, the VDT " co ntro l
keys" may be used as a
shortcut to sto pping the
program or fo r by passing
the " c h a nge" fu nct ion .
Mo re about these features
late r. If your system does
not support these specia l
features , the appropriate
program statements may
be easily mod ified without
changing the logical opera
tion of the programs. The
only other sta teme nts that
may need minor changes
are the input/output state
ments (READ, WRITE, and
PR IN T) where, aga in, ad-



Fig. 1. Program l isting - file maintenance.

0 0 10 REI< · HRIILFIl". IIAII. RA IH O. 1I0B I LE . LOG , F I LE .IIA I HTE~ANCE .

0020 BEGI N
0 000 DIll C$( OI. N~(I O I .P$(.) ,H$POJ

0010 Di ll 5$PO , · ·) ,FSllO . · ·l
O O~O IOLIST CS, N~.P~ ,R~

050 . OPE N ( 2) ' HRF2"
1 000 REfI
iurc PHI NT ' C S'."H RII L FII ". ~ (I O . I J ," H AII RADIO IIOOI LE LOG P I LE IlAIN TENANC
1010 , E".t (50 ,0) , OAY
10lO PR I NT 'L F ' , 'LF' , ' CALL NAIlE TELEPHONE IN TERESTS, HOBBI ES.
10lU, , HE ......R ~S "

10'U PR I HT . - - - - - - ---------- -- - - - - - - - ------- ------- --- - - ------- - - - -
10'0 , ·
10 5 0 PRI Ht !i( 6 4 ,O), ·CO"TROL· ~ EYS , " , ~(H ,I) , " I _ CR·.!i( U ,21, ·Jj _ 'NO
1050 , · · ,@( H .JI.·IV _ ' EHO· ·
20 00 REII
2010 LEt L_ 5
I U20 P RI NT @( 0 , 5 1 . ·LO', · LO',' LO',' LO·.' LO',' W ·,' LO·.'LO·, · LO' , ' 1.0 ' .'1.
2U2U,0 ', ' LO ' , 'LO·. 'LO ' , ' LO ' , ' W', ' 1.0 '. ' 1.0' , 'LO' , ' LO·. ' RO '
2100 P RI Nt @( O, L l , FS I1,b l, · ', ' RB',
2110 IHPOT @(O,Ll,C$
2120 IF lC$"END"IOH(CtL-')COto~OOU

2 130 IF I L EN I C S I . ~ I COtol O O O

2HO IF ILEN(CS»~IGOto2100

2Ho t.er CS-CS(l,t~N(C$II+SS(l,( ~-L E N(C$lll

2l~0 core roue
2 1~~ RLM - ---------- - - - - - - - - - -- - - ---- - .zavu P~INT U7,Ll . F ~ (1,101, · " ,
:/210 INPUT@(7, Ll.N$
2211 IF (CTL)1IOkINS.· · ·1COto~0)0

2 215 IF ( ~S . ·DELETE ·IGOT060UO

..20 IF ILE N(IJS)<I IICOT0 2 l00
nJU P~I NT @ll.Ll, 'RB' .
2HU OOTO 2200
:l2 \1 ~ REM - ------ • • • ~ ~.~•• _

nuu P~INT @(U ,Ll,PSO .81 , · •
2Jl~ INPUT f08,LI.PS
:1]20 IF (LE N(FS).-)COT02 400
2JlO PRINT @lla .L),·~B',

2HU COTO BOO
2l9\1 REH - - - - - - - - - - - . • • • • • ._._
HUo PHINT @(28, Ll. FS.
HIO INPUT @(28 ,Ll.R$
H 20 I F (LEN( RS I<llIGOro,oou
H30 P HI NT @128 ,Ll . 'RB ' ,
2HO cere 24 00
loOO REM - - - - - - - - - - - . _• • • ••••• • __• __
lOIO HEAO (2 .~l~_C$ 11, bl .DO M • • 2001 1OL-80
3020 cow 5000' 0 00 REM -. _

4 0 10 W~IT E (2 , HY _CS(l,611101._ao
' 0 20 LET L_L +!
' Ol O I F (L< 2 11C01'02100
U' O COTO :/ 01 0
~OUU REM •••••••••••• • • • • ••--.- •• - -----
5010 PRI NT @(O, I. I,C$, @l l . L ) , N$. @( U ,Ll ,P$,~ (28 . L), R$
50 2 U I.ET 1.-1.+1
~O)O PRI NT @(O, Ll,CS
5U 40 0010 n ou
6 0 00 ~E II • • • • • • • ••--. -. - . - - - - - - - - - - - - --
6 0 l U HE IIOVE ( 2 , KEY-C S , DOIl - ~ 0201

6 02 0 PRINT @(60, L· I ), · DEI.ETEO·. · RB'
6 0 ) 0 PRINT @(O ,Ll . 'C L '.
6 0 4 0 OOTO 210 0
~O O O HE K ------ - - - ••• ~•••••••••••••• •• -
\1010 CLOS E (.)
902 0 PRINT ' LF· , · RO' ,·DO YOU WANT A NEw LIS TI NG NOIl1, "
~ O ) O I NPUT CS
904 0 I F (CS ··HS ·IOR(C$- ·Y ·1Rl1N · HRHLAL ·
9 ~ O O PRINT 'I. ' ·. ·RO ', · F IN I SHED• • • · ,
un ~ NO

va ntage was taken of the
extensions ava il able on my
own partic ular system.

As wri tte n, the "file
ma intena nce" progra m re
qui res about 1K of mem
o ry, and the listin g pro
gra m need s a bout 700
bytes. Each d ata re cord
consists of from 6 to 58
cha rac ters, de p e nd ing
upon ho w ma ny ac t ual
characte rs we re e nte red
for eac h record. Even o n
systems t hat support o nly
fixed-le ngt h records, a ty pi
ca l floppy d isk will st ill
have e no ugh room to store
we ll over a th ousand differ
ent contacts . Reme mbe r,
the idea is to produce a
listing for mo bile contac ts,
not you r entire log.

The key to th e whole o p
eration is using a d irect·
access (a lso ca lled a ran
dom-accessl di sk file with
the ca lls ign be ing used as
the " key" to each reco rd in
the file. The file man age
ment part of the operati ng
system software automat i
ca lly keeps each record in
the proper sequence by
"sorting" the keys as each
new record is added to the
fi le. The keys are kept in
one area of the di sk and
the rest of t he data in each
record is kept in ano ther
area contiguous to the f irst
a rea. Both areas togethe r
comprise the whole data
file.

A lt houg h the re a re
several tec hn iques used by
differe nt systems in ha n
dl ing direct-access data
files, th e resu lt is basica lly
the same. Each re cord may
be re t r ieved d irect ly
without scanning t he entire
file loo king fo r the pa r
ticula r record des ired. This
obvious ly saves a lot of
time getti ng any specific
record. At t he same t ime,
t he fact that each record
has its own unique key
eliminates the possibili ty
of dup licate re cords being
stored in the same fil e . St ill
anot he r a dvantage o f
di rect-access files is t he
fact t hat no separate so rt-

ing of the reco rds is reo
q ulred if t he records are to
be listed in order by thei r
keys. By sta rt ing at t he
beginning of t he fil e a nd
re a d ing it seq ue nti a lly
w ithout speci fy ing any
key, a ll of t he records in
the f ile may be re ad and
prin ted in a lp hanu me ric o r
der by ca lls ign (key) auto
ma t icall y, since the file
management system uses
the keys a rea (usua lly
ca lled the "Di recto ry") of
t he f ile to ge t to the
phys ical records anyway.

File Maintenance
File ma intenance simply

means adding new records
o r changing o r de leting o ld
reco rds in a data file . Pro
g ra m state ments 0010
t hrough 0502 in the file
mai ntenance program de
f ine t he na mes of the data
items to be used in the pro
gra m and OPEN the data
file whe re a ll the records
containi ng the info rmation
abou t t he mobile contac ts
wil l be sto red. Statemen ts
100 throu gh 1050 cl ear the
VDT sc reen and display the
head ing inform at ion which
ind icates t he name and de
sc riptio n of the progra m
being executed as we ll as
the d ate. Eac h colum n of
info rmation is la bel ed wit h
the appropriate name. The
two-lette r sets e nclosed in
apos t rophes are specia l
pri nt contro l com ma nds
for output devices such as
the pr inter and VDT. The
CS means "C lear Scree n"
and is valid only fo r t he
VOT. IF m e an s " li ne
Feed" and causes a blan k
line to be pr inted o n the
printer or disp layed o n the
VDT.

Man y co mp ute r te r
minals have spec ia l keys
ca lled " function keys" o r
"contro l keys." These keys
may be used as a sho rtc ut
method of indicat ing spe
cific ac t ions to be ta ken by
a prog ra m if that program
has t he ab ility to interpret
t hem whe n t hey are used
by t he terminal o perato r.

Si nce thi s progra m a llows
the operator to use these
specia l keys, the ac tua l
f u nctio ns t hat some of
them a re programmed for
a re also d isp layed when
the program begins.

Pro gr a m statemen ts
2000 t hroug h 2440 handle
the actua l d ata e ntry por
t ion o f th e file mainten
a nce functio n. Each of the
fou r d ata ite ms is entered
separately, and each is ter
minated by press ing the
ca rriage re turn key (C R).
The variab le (data item )
named " F$" was ini t iall y
defi ned in sta tement 0070
to be a s tr ing of 30
characte rs. A very specia l
cha rac te r ("Cont ro l-Pe r
led" on my term inal ) was
included in the DIMension
statement fo r F$ between

t h e quotation ma rks
foll o wi n g the size
specified for t hat d a t a
item. This spec ial cha rac
ter does not ex ist on the
printer used to list the pro
gram, bu t it does appear on
the VOT sc reen and looks
like the cu rsor, wh ich , o n
my own te rm inal , is a solid
loo king block that e nt ire ly
fills o ne cha racter position.
Actua lly, t his is an " in
verted period, " but t he dot
represe nt ing the period is
so small, it's al most invis i
b le. Severa l of these cha r
acte rs d isplayed togethe r
loo k like one long, con
tinuous cursor. Althoug h
enti re ly un necessary, this
littl e trick enhances t he
aes t hetic q uali ty of t he
d ispl ay a nd emphasi zes
the pa rt icu lar data field be-

rr:...
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Printing the List
The second program

may be ru n sepa ra tely
wheneve r a n updated
listing is desired, as well as
automat ically at t he end of
the file maintenan ce pro-

record unchanged and re
que st a nothe r calls lgn. If
your terminal doesn't have
fun ction keys, the program
will acce pt a single as terisk
( it) as the ind ication tha t
the record dis played is not
to be cha nged. If, however,
you do wish to cha nge anv
thing in that record , simply
reenter each of the t hree
remaining data items as
they appea r in the line
above. making t he changes
as des ired . Upon rece ipt of
the last ite m. the old
record is replaced by the
ne w info rmation and
a nothe r callsign is reo
quested . Simple.

If you wish to complete
ly delete any particu lar
callsign from the fi le, just
enter the ca ll sign. When
that record is found and
d isplayed on the sc reen,
e nter the word " DElETE"
in the name fie ld. The pro
gra m will remove that rec
ord complete ly from the
data file and display the
word " DEl ET ED" by that
l ine o n t he sc ree n
(statements 6000 through
6040), a nd then reque st
a no the r ca ll sign.

Typing the word " END"
(or hitting the "Control-tv"
key) when the program is
requesting a ca lls ign will
terminate the fil e main
te nance program , Before it
stops, however, it wi ll ask if
you wan t a new list to be
pri nted immed ia te ly. If
you enter " YES" or " Y", the
second program will be ex
ecuted automat ica lly, sav
ing you the troub le of hav
ing to run it yourse lf. This
a llows you to enter severa l
new contacts o r make a
few c ha nges as convenient ,
without actually produc
ing a complete new listing
each time you run the
maintenance program.

prog ram is inte nded fo r use
with a video terminal, it
will run o n hard-copy ter
min als if the statements
conta ining " F$" are simply
removed.

Automatic Mode Change
When a va lid callsign is

entered (actually, any six
c ha racters will be ac
cepted ), the program im
mediate ly checks the data
file to see if that callsign
had been entered previous
ly. If it is a new call , the
next data field is " lit up"
(or underscored. if your ter
minal uses the underscore
character for a cu rsor) and
a name can be entered . The
next field may be used fo r
either a telephone number
or city name, and the last
fie ld may be used for any
comments you may want
to re me mbe r about that
particu lar operator. Each
new li ne entered remains
o n the scree n until 20 lines
have been e ntered , a t
which time sta tement 2020
sends 20 " line Delete" (l D)
commands to t he VDT at
row 0, line 5, causing the
la st 20 li ne s e nte red o n the
screen to be "scro lled" up
a nd o ut o f sig ht. Thi s
preve nts the head ing in for
mati on at the to p of the
sc ree n from be ing lost
afte r the last line o n the
sc reen has bee n used, since
most VDTs automatica lly
scroll all the lines up one
line each time the last li ne
is used .

The process cont inues
until a ca ll is e ntered that is
a lready "o n fi le." When
this happens, the informa
tion previously entered fo r
that operator is disp layed
under the appropriate col
umn headings . The callsign
is then displayed again on
the next line down and the
program req ue st s some
thing to be entered in the
" name" field . If the infor
mation displayed on the
previous line is correct as
is. you can simply press the
"Control-l l" key, and the
co mputer will leave that
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quested, the VDT audible
" beep" signal is sounded
by the RB command in
cluded in statement 2100.
RB means " Ring Bell." and,
even though that name
came originally from the
older teletypew rite rs
which actually did have a
be ll inside. the name stuck
and is used to indicate t he
" beep" signa l used on most
video-type terminals .

I mig ht ment ion. by the
way, that, even though this
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Fig. J. Sample run o f the mobile QSO list.

ing requested by the pro
gram.

The first thing the pro
gram requests is a ca ll sign.
When a call is entered, the
program verifies that the
call does not exceed six
characters in length (t he
maximum size defined for
the keys in the data file ). If
too many characters are
entered , the program re
jects the entry and re
quests the ca llsign again .
Each time a ca ll is re-

Fig. 2. Program list ing-alphabetical listing.

OU I 0 ~ EK · H ~/l LIIL ' • H,,"/l. MOIO. /lOU Lt • t.OC •ALf~ABtTI CilL . LIS T I "" •
OU20 BEGI N
UO )a f~ I NT ' C S' , · N ~ I! LAL", ~ ( 2S . 0 1 ,· ~M MOIO I!O ~ I LE LO<;/LIST · ,~ IJU.OI.O

OOJO'Al
L0 60 0 '" Cf( .) ,h$IIDI ,P$ltil,A'(JOl , ~$(61

OO tiO IOL IST C'. NS,FS,""
0$00 I f (CS(I,ll()Bf(I,)fjANDIL>ljPBINT(~)··

0~20 OPlN (2 1"II'f2 ·
O~$O OPEN 1~I"LF ·

0600 LET •• 1 ' ~ 'I1000 BEll ------••• _• • __•• • •• _

1010 P BI NT 1$I'fF', 'EP'. · ..~$uTJ ""BILt CSO LIST - , OAY , ' Lf '
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10to,· · · ··· ·
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Hlu IF (L<$I)CiOT'02000
H20 LET P"P'I
Hl" GOTO 1000
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hH r.N0



BLUE
WHITE
YELLOW
RED

u •...,..,...
f', f', ~N

I



gram. Having two sepa rate
pr o gr am s ke ep s t he
amou nt of memory re
qu ired to a min imum . The
list ing prog ra m simp ly
READs the prev iously de
scr ibe d d at a f ile se
q ue ntia lly by ca llsig n (key)
and prints the informat ion
sto red in each record in a
format I have t ried and
found to be most conve
nie nt to use while operat
ing mobi le. As p revious ly
mentioned, each record is
automatica lly sto red in a l
phanumer ic sequence by
t he f i le ma nagemen t
system . Thus, no separate
sorting of the records is re
quired. Each reco rd is read
sequential ly and pri nted in
callsign order.

It is possib le (and actual
ly qu ite easy) to have the
program rear ra nge eac h
callsign in suc h a way that
the sorting o rder is the
same as that used in the
Callbook - that is, a ll ca lls
in the same ca ll area listed
togethe r. However, t his

method did not seem to
have any advantage for the
mobile ope rator who needs
to locate a spec if ic ca ll
qu ick ly and easily. Al 
t hough I would not want to
see the Callbook li sted this
way, it does speed up the
search if you incl ude th e
call a rea in the prefix and
keep a ll t he Ks, Ws, WBs,
etc., togethe r in t his kind of
list. I also fou nd t hat print
ing a space between the
prefix and suff ix of each
ca ll sign greatly improved
th e readab ility of the li st.
Still furthe r im provement
was obta ined by leav ing a
b lank line between each
d ifferent pref ix group. The
li s tin g prog ra m si mp ly
skips a li ne whenever t here
is any d ifference between
the fi rst three characte rs of
the next ca llsign to be
pri nted and the fi rst three
characters of the last ca ll
sig n pri nted. The combina
t ion of separating the pre
fixes and the suffixes and
leaving a bla nk li ne be-

tween each different group
makes it extreme ly easy to
loca te a part ic ular ca ll
qu ic k ly (ass u mi ng , o f
course, that the ca ll is in
th e list).

You will probably notice
from the prefixes and some
of the rem arks in the sam
ple li sting th at it was com
piled from contacts in the
Dall as-Fo rt Worth "metro
plex" area . Certa inly there
are no restrictions on how
the list is used . If I had
been eq uipped to operate
75 o r 40 meter mob ile, I
think t he list wou ld have
bee n even more va luable.

There are a lways trade
offs to be conside red whe n
writing new programs. O ne
touc h of laziness must be
adm itted he re. I d id not
bothe r to do any "process
ing" of the ca llsigns, ex
cept to e nsure tha t none
we re longe r than six cha r
a cters in length . I a lso
chose to man uall y en ter a
bla nk at the beginni ng of
al1 1 X 2 and 1 x 3 calls in

order that those wou ld be
listed in the " prope r" se
quence. This could have
been taken care of by the
program, but the ext ra pro
gram steps did not seem
justified based on the fact
t hat it is so sim ple and easy
to just e nter the blank
when en ter ing suc h a cal l.

The l is ti ng pro g ra m
prints 50 ca lls on each
page and puts a sequence
numbe r o n each line down
th e right-ha nd side of the
listi ng. Since the pri nter I
use has the abi lity to pro
duce " Expanded Print" (E P)
fo r any specified line, I
used this featu re to print
the head ing li ne at the top
of each page. Each of the
four data colum ns is
la be led, of course, and
each page is consecutively
numbered , If you don't
have a separate printer on
you r system, you can easi ly
change the listing program
to print t he list on your ter
mina l if it is the ha rd-copy
type . •
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With the RPT·1B Repeater. Backed by Standard C0m

moracauons' years of experience in producing quality
repeaters for the commercial and amateur market, ttus
super ior 10 watt VHF repeater operates on a single pair of
channels in the 143·149 MHz range. It contains separate
transmitter and receiver assemblies for the re-iransms
sion of signals and a CQRfTI MER for control of the
switching/timing/monito ring functions of the system. In I S d rd
addition. an optional private channel unit may be installed tan a
as an accessory It may be operated in either a repeat or
duplex mode Priced under $850 from your dealer . ere Oommunicatlona

Write today for a FREE cateicc Sheet or see your ....
nearest Standard Comm unicat ions Dealer. PO_Box 921 51 . Los Angeles. California 90009

YOUR

~ 90 ",Rrtadef Service-see page 195



AU ITENS "SSEN BLE D n EST ED
W"RRANTEED fOR AT LEAST 90 DAYS

Docullleatatioa no... Include. uPET
ColDmanleatlon with the Out.lde
World" which oatllne. a.e of the

memory expan.lon baa, IEEE bu. ,
parallel port. flle eontrolayatem. etc.
PET Computer with Basic BASIC programming

course (free) ' 7 9 5
add on full sized kevboard for fast typing ' 1 2 5
NEW 16K with full keyboard $ 99S
NEW 3zK with full keyboard $U9S

F l a d . de:

KIM-l
A COMPUTER FOR HAM RADIO

APPLICATIONS
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P .O. Box 1712 Auburn, AI. 36830
Call toll free 1-800-(633)-8724 Continental U.S.
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except A a ama

THE COMMODORE
(P)e r s o n a l (E)lectronic (T)ransactor

The PET 2001 microcomputer is a complete turn
key computer with a number of features especially

applicable to ham radio.
-Heavy duty steel cabinet fo r RF shielding and
rugged use.
-6502 CPU. 8K user RAM (expandable). 14K
operating system with 10 digit BASIC, file control
system, cassette operating system. This is one of
the fastest interpreter BASICS available.
·72 Key Keyboard with all ASCII characters availa 
ble without shift. Lower ca se and graphics ava ilable
with shift.
-9"CRT with clean, high resolution display.
·Program editing uses movable c ursor to INSERT &
DElETE characters ANYWHERE on the screen!
No need to retype lines .
-Butlt in real -time clock and interval timer.
RTTY and MORSE programs available which trans
forms the PET into a complete computerized
RTTY lew terminal.
-Memory expansion busallows 65K RAM, ROM.
and I/O expansion.
·Two va methods standard: BBit parallel port
w/handsheke. and IEEE488 bus for multiple
peripherals . IEEE support s high speed 8 bit tra nsfer
to any of 15 different devices on-line simultaneously
Dual Dri ve Floppy PET Tractor Printer
Disc 34 3K $:I2.S Ava ilable soon $ ••S

SPECIAL PACK....GE DE.4.Un
KIM· I . """"""" Mlpply. 2 ncell.. ,,1 books, .. T.... First 8<><>k 0 1KIM"

and PJ<,gt.mmlng . Mlc tocom PlU" " 6!>02··. This Is p robabl y tn. boosl
tulor1td pack_ on mlcto<'OIT>P'U'ns ....d.bI.-. JncIu<In IIstln9sof~,
SO unlilyand ga program.1 StwdaI Pad..., KIM. oMth 3 .......uaIs

...-. ...ppl both booIo. b....t .t..-. EVERYTH ING NEEDED TO
l.EARNANO US[ AN ADVANCED MICROCOMPUTEA W5I:~

·2,J• .00. Now ...... _ 10'- ' 209.001

..
---PLAINSMAN---MICRO SYSTEMS -=-
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Richord J. Lut~

480] Fifth A venue
Piusburgh PA /j]JJ

Calcu-Trip
- a program for the open road

Silence those questioners.

At Start of Trip:
A. STOre start ing time in format HH.MM SS in R1 .
B. STOre base odometer reading in RD. For cars with a tr ip ado, this can be left as
00.00, or car's accumulated ado can be used.
During Trip:
C. If you want mph averages based only on driving time, add each rest stop in format
HH.MMSS to RG. (RCL G, KEY IN latest time ou t , t, H.MS + , STO 6.) Ignore this step if
you want overa ll average mph regardless of stops.
D. To calculate current average mph, KEY IN current odo readi rtg and punch RlS. Then
KEY IN current t ime (HH.MMSS) and punch RJS again. OUTPUT will be average mph at
tained .

Display
line

00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Code

33
04
84
33
02
34
01
32
41
3 1
01
33
05
34
06
31
01
51
33
05
34
04
34
00
51
34
05
8 1
33
07
24
01
-00

Key
Entry

STO
4
RIS
STO
2
RCl
1

9
H.MS·
I
H
STO
5
RCl
6
I
H-

STO
5
RCl
4
RCl
o

RCl
5

•
STO
7
Fl X
1
GTOOO

Comments

KEY IN current odometer reading & KEY RlS.
Stores current ado reading in R4 for use later in
calculation.
KEY IN current t ime in format HH.MMSS.
Stores current ti me
in R2.
Recall s starling time and subt racts it from
current lime to determine t ime since trip
began, still in format HH.MMSS.

Converts lime since tr ip began to
decimal hours .
Stores this in RS.

Recalls accumulated time out
from RG,
converts it to decimal hours, and
subtrac ts it from time
since trip began.
Stores active driving time
in RS.
Recalls current coo reading from R4
and then
recall s beginning ceo reading tram
RO and subtracts to get mi les traveled.

Recal ls active driving t ime from RS and
divides it into miles traveled
to der ive mph average.
This is STOred in R7 for later recall
by hand it desired.
Fixes one decimal place (but by modifying
step 32, any number of places can be used).
Returns program to beginning .

II D id you make good
time?"

"W ha t route did you
come?"

"When did you sta rt?"
" How long did the tri p

ta ke you?"
" Ho w fa st did you

drive?"
The fir st half -dozen

questions after every trip
home have to do with the
tr ip itself . If th is has hap
pened to you, on tr ips
home o r anywhe re else ,
yo u know that most of t he
curiosity can be satisfied
with average miles-per
hour- and then you can get
on to less mundane mat
te rs.

Here 's a simple-minded
program for your HP-55
calcu lator, adaptab le to
ot he r p ro gr amm a bl e s ,
which will a nswer the ques
tions. RCL 7 provides the
la st ca lc u la ted ave rage
mph. RCL 6 prov ides tota l
accu mu lated re st stop
time. Ret 1 helps you
remember when yo u
started, and R4 minus RO
te lls you the miles you've
covered .

The next time you a rrive,
yo u ca n walk in p re 
pared-with ca lcu lator in
ha nd . Better yet, hand your
HP-55 to the curious and
let t he m figure it out while
you wash the trip off you r
face! •
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TRS-80·and PET··Owners
With the Yen for Bucks

Could you use some extra money? Intrigued with the prospect of turning your hobhy into a
part time husiness that can line your pocket with ready cash? With the Bowling League Statis
tics System and Basehall Manager programs from Instant Software you'll he ahle to do just
that-without leaving your home!

It takes money to make money. As microcomputer enthusiasts you've already made a significant investment in
your hobby. But have you ever thought of your computer as a business investment? Hundreds of clubs, small
businesses, high schools, colleges, and civic organizations would welcome the speed, versatility. and sheer conve
nience that yOUT microcomputer can bring to their record keeping. The paperwork involved in maintaining records
and computing statistics for baseball and bowling leagues is mind boggling-just ask any league manager or
secretary . And after he's through sputtering, tell him about your computer and the services you can provide. If he's
like most league managers, you'll find yourself in business for yourself right on the spot I

Bowling League
Statistics System

TRS-80' 16K-$24.95
Bowling League Sta tistics System is a compre

hensive p rogram for the 16 K TRS·80 · microcom
puter that puts an enti re league's statistical data at
the secretary's fin gertips. Actually two separate
programs, the ST ARTUP program stores an entire
league's records and provides for 16 different scor
ing opt ions, team data , and nine categories of sta
tistical informat ion on each and every bowler in
the league, The WEEK LY program provides
weekly scores, team cumulative sco res, individual
bowler scores, bowler cumulative sco res, and ind i
vid ua l leaders, with high average, high series,
high game, and h igh points. Furnished complete
with blank data cassettes.

Baseball Manager
Pet" 8K-$14.95

Can you imagine the look on a Little Leaguer's
face (not to mention his parents) w hen the coach
provides him with a complete accounting of his
season's perfo rmance? A Little League ma nager
can. And not just the Litt le Lea gues; ad ult base.
ball a nd softball teams can also benefit from a
ready reference to such information as highest to
lowest field ing, hatting, a nd on-base averages. By
su pplying a league secretary or tea m manager
with individual or performance data , you'll not
only be freeing him from hours of tedious calcula
tions, but you'll be giving h im the information he
needs to ascertai n the st rengths and weak nesses of
his team . In fact , you can even use the Baseball
Manager p rogram to kee p tabs on your favorite
Major League teams! Furnished complete with
blank cassettes.

Address _

TOlal cost

Dale

$1 .00

$14.95

$24.95

Unil eeet

..... 1f..,..,.rI< of Commodofll Business Machines Inc.

Program name

Baseball Manager

Bow ling League Statistics Sys tem

0062P

0056R

Ordef No.

Cl l y State ZI,, _

Signed

Ordered by' _

Purchase Order No. COmpany _

Quantity

r- -- ---- --------- -- ----------------------- --- --- ---,
Master Charge , VISA and AMEX orders accepted . To order by phone,or to receive :

our free catalog, call tolliree 1-800-258-5473. I
I
I,
I
I,,
I
I
I,,,,,,,
I
I,,
I,

Inslanl Softwar. Inc. To tal o rd er I
Dept. 13-ISF2 I
Pelerborough NH 03458 l____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ J

The most important thing to re
member is that you'll be turning
your hobby into a small business
that is certain to grow. Baseball
Manager and Bowling League Sta
tistics System arc only the first in a
series of money-making programs
fo r today's most popula r microcom
puters, And since it's Instan t Soft 
ware, you know that each program
is the product of a lengthy and de
tailed process of review that insures
consistently high quality, a nd comes
complete with well w ritten , easy to
understand program documentation
and instructions for use.

There's a whole new world of
lucrative opportunities opening up to
enterprising microcomputer owners
who are willing to profit by giving
othe rs the benefit of thei r experience,
So what are you waiting for?
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William H. Beall)' K7CMS
7722 East Tanque Verde Lane
TUNon AZ 8S7JS

Charging Up the WE-800
- a convenient alternative

External operation, internal charge.

Fig. 1. The new circuit is shown in bold.

d ro ps slowly to approx
imately 50 mA over fo ur
hou rs. This rate holds fo r
the ·re maining 12 hours.
Very similar results a re ob
tained in the car, but there
is red uced charging cu rrent
unti l t he engine and alter
nator a re runn ing. This is
because the cha rgi ng cur
ren t is determined by the
rel at ive vo ltage o f the
charge r a nd cha rgee.

Incidentall y. the Wilson
WE·800 Owne r's Manual
does not conta in a caution
against cha rging the nicads
d irectly from a regulated
power supp ly, and it prob
ably shou ld. A cha rging
cu rrent well in excess of
150 mA was measu red with
this direct hookup.

Wi th t he modified
WE-800. I can operate two
meters at home or in the
car while the meads are
sim ulta neously c harging.
With a little imagination.
sim ilar circuitry could be
ins ta lled in a lmost a ny
meed-equipped ri g.•

References

Arvid G. Evans K7 H KL,
" Regulated Nicad Charger," 73
Magazine, June, 1977, p. 117.
Hank Olson W6GXN, "Battery
Cha rgers Exposed, " 73
Magazine, November, 1976, p.
98.
The Radio Amateur 's Hand
book, 1978 edition, p. 134.

cha rging currents in the
5O-mA range. 1found that in
dividual batteries. even new
ones of the same make,
may affect the cha rging
rate and it is wise, there
fo re. to substitute batteries
and monitor t he charging
rate during the experimen
tal per iod .

Fig. 1 shows the fi na l
c ha rging circ ui t. The
1 N4003 diode preven ts cu r
rent flow from the nic ads
to t he external power
sou rce. The di a l light o n
off switc h is used also to
turn the inte rna l charging
ci rcu it o n and off . Just
remove the ex is ting wires
fro m one side o f th is
switch and use that side to
contro l the charging fu nc
tion. Nicad memo ry dic
tates that the batte ries
should be fully discha rged
befo re full recharging. and
this switch allows con
trolled cha rging. With the
ci rcu itry shown, t he nicads
cha rge if t he cha rge switch
is o n, even if th e rig's
power switch is t urned off .
Whe n the power switch is
turned off. the nicad charg
ing curre nt can be read
d irectly with a milli am
meter in line to the ex te r
nal powe r socket.

The charging cu rrent to
d isc harged meads sta rts at
approx imately 75 rnA and

nicads from a 13.8-volt reg
ulated power supply. Var
ious res ista nce s ranging
from 10 to 36 Ohms were
tried . but in every case the
starting cu rrent was either
much too high (100 rnA
plus) o r it dropped off
rapid ly to we ll under 50
rnA wit hi n t he 16-hour
charging period . (My GE
nicads specify a chargi ng
ra te of 40-50 rnA for 16
hours.) Experiments with
va rio us pil ot lamp s in
place of the res is tor yield
ed much less va riat ion be
twee n t he sta rti ng a nd
f u lly -c ha rged c u rrents .
Eithe r a 47 or a 1847 bu lb
(6.3 V, 150 mAl produced
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The Wilson WE-800 is a
ver sati le, synthesized

two meter FM portab le
transceiver. It operates
from an external 13.8-volt
source or internal nicad
batteries with the mere flip
of a switch on the rear
ap ron . Unfo rtu nate ly,
there is no provision for
cha rging the nicads while
operating fro m exte rna l
power . Anticipating tha t
t his would be a usefu l
fe at u re , I immedi atel y
went to the books to find a
suitable constant-cur re nt
charging circuit.

Experiments were run us
ing a series cu rrent-l imiting
resistor while charging the
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- are ham bands an endangered species?

Prophets of doom vs. masters of deceit .
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g radually disappea red .
Ham rad io has been. and is.
bei ng piecemeal e d to
death. After each WARe
(and between so me), we
lose kilohe rtz and priv
ileges. We are forced to
develop new technology to
cram mo re and more of us
into a sma ller and sma lle r
space. It won't be long
before we will ha ve to
deve lop " ne ga t ive fr e
quency." It's sad. and a sad
commentary on our ability
to p reserve our bands.

O ur dea r ARRl writers
have labeled men like me
" pro phets o f doom." I have
a name fo r them: " maste rs
of deceit." .

air . After the station is on
the air. it' s too late .

This intruder thing may
brea k our backs at WARe
7 9. Believe it or not, the
dear broadcasters are now
looking at us as intruders
and want to th row us out!
The extent of the intruders
on 40 meters at night is hor
rendous and is rendering
the band useless. Now yo u
are begining to see t hem
appea r in daylight . At
night, 40 is one mass of
heterodynes and signals.

Have you ever wondered
just how many stat ions are
in there? World Radio and
TV lists 414 stations all
with in 7000 to 7300 kHz.
There a re powers listed
from 10 kW to 250 kW.
Ninety percent of the
powers a re li sted as 100
kW, 8% a re li sted as 250
kw. and 2% are over 50
kW. The Voice of America
has 40 stations in this band,
with powers of 100 kW to
250 kW. It' s no wonder we
hear a raft of, intruders!

Our USA broadcasters
took 100 kHz of our 160
meter band, and recent
events indicate that they
are going after more of this
band. O ther bands have

ARRl. They very gracious
ly (and with great publicity)
provided the sum o f
$1 00,000 to protect bands
that were worth a king's
ra nsom, bands so va luable
even today that you can
not put a p rice on them.

Pretty gruesome, isn't it?
But tha t " a in' t" the tota l
story. When shortwave sta 
t ions began to appear in
o ur bands, ou r vigilant
AR Rl, with great poise and
ind igna t io n. coined the
wo rd " i n t ru d e r" and
es ta b li shed the intruder
watc h. The purpose of t his
is to enab le you to let off
steam and have you think
that something is being
done about the problem.
This intruder watch is a real
exercise in frustration. So
you report them, and years
late r they a re sti ll go ing
merri ly on their way. You
know why? Because no one
ever objected at the proper
time to their being there.
Interna tiona l law says that
these frequen cies are re
q uested from and ass igned
in Geneva and. aft er as
signment, other countries
have a year to object to the
allocation before it is final
and t he stat ion goes o n the
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aradise lost; that could
be the story of our

beloved o ld 40 meter band .
What fun we had! If we
wanted to work Austra lia,
we looked fro m 8000 to
9(X)Q kHz. Europe was from
6000 to 7000 kl-lz . and the
USA hams had 7000 to
B<X)() kHz exclus ively to
roam a round in. We never
heard of intruders, and al l
was beer and skittles until
the ARRl started to " pre
serve" our bands.

let's take a graphic look
(F igs. 1 and 2) at our work
horse bands that were ad
mittedly preserved by the



Novice. QRP. 200 w , deluxe - good. better. best 
$299. $369. $399. $699. $869. $899. $1069. TEN·TEC
has them all. A choice of seven HF transceiver models, - a
choice of power levels - a choice of opera ting features (and
accessories) for beginner or old timer. Best of aU, there's a wide
choice of prices to fit every amateur budget.

TEN·TEC " OMNI" TRANSCEIVERS - REALLY CHOICE.
Top of the line. Deluxe in every respect. Deserving of a place in
the fi nest of operating positions. All solid-state 100% duty cycle
200-watt final a rnp.; 8-ba nds (160- 10 m plus convertible 10 MHz
and "Aux'' band positions) ; broadband design for no tune-up;
built-in VOX and P1T; built-in Squelch; 4-position CW-SSB filter
and 8-poIe crystal filter with separa te mode switch to permit using
all filters in all modes; 2-speed break-in; 2-range offset tuning;
optimized sensitivity from 2 p.V on 160 m to 0.3 1J.Von 10 m;
greater dynamic range (typically better than 90 dB) plus PIN
diode switched 18 dB ettenuetor. WWV at 10 MHz; front panel
control of linear/antenna bandswitching; phone patch jacks;
" timed" crystal calibrator (on "A" model only); zero- beat switch;
SWR bridge; adjustable ALC and sidetone; dual speakers; plug- in
boards; "clamshell" aluminum case with black vinyl covering plus
warm dark metal front panel; full shielding, optimum size for
convenient operation: 5%"h x 14v.. ..w x 14"d. Model 545
OMNI-A with analog dial, only $899; Model 546 OMNI-D with
six 0.43~ LED digital readouts, $1069. Model 645 keyer, $85,
Model 243 Remote VFO, $ 139, Model 248 Noise Blan ker, $49,
Model 252MO AC Power Supply, $119.

TEN·TEC " ARGONAUT' TRANSCEIVER-QRP CHOICE.
The challenge and excitement of working the world on 5 watts.
And every fea ture you need: a ll solid-state; 5 bands (80- 10 m):
full amateur band coverage SSB/CW; sensitivity less than 0.5
IJ-V; offset tuning; 4-pole IF crystal filter, 2.5 kHz bandwidth;
analog dial; vernier tuning; a utomatic sideband selection; built-in
speaker; 5-watt input to broadband push-pull final amplifier;
P1T; full CW break-in; adjustable sidetone volume and pitch;
built-in SWR bridge; 1Vl fil ter; plug-in boards; small and light
weight enough 10 90 anywhere (4 ~"h x 13"w x7"d and 6 lbs. ).
World beating price, too: Model 509 only $369; Model 210 AC
Power Supply just $34.

- .~ .
• _0 Yi1l" _ _

TEN·TEC 540/544 TRANSCEIVERS-POWER CHOICE.
200 watts from the bottom of 80 m to the top of 10 m - SSB or
CWo No compromise from the leader in solid-state HF technol
ogy. Instant band change without tun e-up; sensitivity 0,3 1J.V;
offset tuning; 8-pole crystal-la ttice filter; WWV at 10 & 15 MHz;
push-pull solid-state final ernp.: 100% duty cycle; adjustable ALC
with LED indicator; built-in SWR bridge; P1T; full CW break-in;
adjustable sidetone pitch and vol.; zero-beat switch in Model 544.
Choose the value leading Model 540 with analog dial and buUt-in
25 kHz pulsed calibra tor for just $699 or the Model 544 with six
0.43" LED digital readouts for $869. Model 240 160M converter,
$110; Model 262M AC Power Sup ply with VOX, $145; Model
252M AC supply o nly, $ 119.

TEN·TEC CW TRANSCEIVERS-BUDGET CHOICE.
The "Century 21 " series. Unique. Modem technology with
old-fashioned value. Fine performance, re liability, and simplicity
of operation, all at low cost. Win raves from novices and
confirmed brass pounders a like. All solid-state; 5 bands (80- 10
m) fuUamateur band coverage; receive CW and SSB, transmit
CW; sensitivity 1 p.V or less; offset tuning; 3-position selectivity
(2.5 kHz, 1 kHz, 500 Hz); 70 w input to push-pull Class C final
amp.; broadbanded for no tune-up or resonating; full break-in;
adjustable side-tone level; buil t-in AC power supply. Choose
Model 570 with analog dial for only $299; Model 574 has a 5
LED digital readouts for only $399.

The choice is all yours when you choose TEN-TEC HF
transceivers; see your nearest dealer or write for full details.

'
r.:~~EN _TEC , MC.1'1'11 ! V1E1VILll, HIUIUSU 17112
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R-X Noise Bridge MESSAGE MEMORY KEYER

" BRAN D NEW"

Model_ JU DI
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If there Is one place in your station where you cannot risk uncertain results
It Is In your antenna .

The pr ice Is $49.95 and we deliver postpaid envwnere In the U.S. and
Canada . California res idents add sales tax .

The Palomar Engineers A-X Noise Bridge te lls you if your antenna is
resonant or net and, If II Is not, whether It is too long or 100 short. A ll th is
in one measurement reading . And it works Just as well with
ham-band-on ly receivers as w ith general coverage equipment because It
gives perfect null read ings even when the antenna is not resonant. It gives
resistance and reactance readings on dipoles , inverted Vees, quads,
beams mult iband trap d ipoles and verticals. No stat ion Is compl ete
without th is up-to-date instrument.
Why work in the dark? Your SWR meter or your res istance noise br idge
tells you on ly half the story . Get the instrument that really works , the
Palomar Eng ineers R-X Noise Bridge. Use it to check your antennas from 1
to 100 MHz. And use It in your shack to adjust resonant frequencies of
both ser ies and parallel tuned circu its . Works bet ter than a dip meter and
costs a lot less. Send for our free brochure.

• Learn the truth about your antenna.

• Find Its resonant frequency.

• Adjust it to your operating frequency quickly
and easily.

Italy wr ite i2vn, P.O. Box 37, 22063 Cantu . Elsewhere send $52.00
(U .S.) for air parcel post delivery worldwide. FEATUIIB :

' J _ 0 < _ . _. , ;

~
ELECTRONtC8, INC

R A C 11c. RAND BLDG. ..-fl'
BUFFALO NY 14203

Fully guaranteed by the originator of the R-X Noise Br idge. ORDER
YOURS NOW!

Palomar Engineers
Box 455. Escondido, CA, 92025 • Phone: [7141 747-3343

.._- -."...... -.. -_..~-._-_.......,----._- -- --. ~_..-. _ ...--..-."'_." - " '". u.. w", t,o< ,,,os ••_ ....,
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$25.95
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NEW FI-7B 100 W
MOBILE/BASE HF TRANSCEIVER

Enough power to drive those linears! The FT-7B is the high
powered version of the popular20 watt FT·7 that so many hams are
running mobile in cars, boats, and planes around the world. Use
the FT-7B as a top quality base station. New improvements include
an audio peak filter (like our FT·901DM) to give you super CW
selectivity, drive control, four 1OM positions, full 80-1 OM coverage.
28.5-29.0 MHz crystal supplied (other crystals available as op
tions), optional YC·7B Plug-in Remote Digital Readout, optional
FP-12 Speaker/Power Supply Console.

579X

RECEIVER
Sllnsitiyity: 0.5uV for S IN 20 dB
Image rejection: Better than 50 dB
IF rejection: Better than 50 dB
selectivity: -6 ca. 2.4 KHz. -60 dB ; 4.0 KHz
ross-modulation: Better than 60 dB tm-

ity at 20 KHz off a 20 dB input signal
typical
Audio output: 3 watts @ 10% THO

\lil
unu

V

TRANSMITTER
Emission : LSB. USB (A3j). CW (Al). AM (A3)
Input power: Al, A3j ; 100 watts DC
carrier suppression: Better than 50 dB be
low rated output
Unwanted sideband suppression: Better
than 50 dB @ 1000 Hz
Spurious emission: Better than -40 dB
Distortion products: Better than -31 dB

Pnce And scececatoee Subject To
Change WIthout NotICe Or ObllgallOfl

era ro.
YAESU ELECTRONICS CORP., 15954 Downey Ava., Paramount, CA 90723 • (213) 633-4007

----- P Innatl. OH 45246



The Ramsey 2m Amp Kit
- has a high Watts-per-dollar ratio

Compele with the big guns.

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

t>
V

the Wheaton, Illinois ,
hamfest, the Ramsey peo
ple had a sample PA·l on
d isp lay . At first I thought it
wou ldn't work - it was ju st
too simple. Howe ve r, the
reduced hamfest price got
rid of any fears I had left,
and I bought it.

The heart of the ampli
fier is a Motorola VHF
power amplifier t rans istor.
Its hefty construction con
vinced me it cou ld eas ily
handle the claimed thi rty
Watts if properly heat
sinked . Class C operation
is used , so. the unit is
suitable fo r either CW or

i ,~,. .

S OlS"

"'c ,~•• I ~""no

I~~I' t"oo'~O T CRi TICAl ,
BUT ~ECESS ." "

ects ruled out home
brewing.

One day, as I was scan
ning the ads in my fa vorite
magazine (73, of cou rse), I
saw it the Ramsey Elec
tronics PA-l . It's a two
meter power amp kit which
features 8 Watts out for
one in, and as much as thi r
ty out fo r four Watts in,
The best pa rt was the price.
At $22 .95, it looked like a
rea l bargain . It looked too
good to be true, however,
so instead of running out
and buying it, I promptly
forgot about it.

A few months later, at

•
'00

The portability require
ment ruled out any anten
na scheme. Whi le an am
pl ifier seemed to be the on
ly option lef t . a quick
check of the catalog file
showed that such units are
available, but the prices
just didn't agree with my
tight budget, and the fact
that my workbench was
a lready cl uttered with
severa l unf inished proj -

no tricky circuits or odd
ball parts .

3) Portability-usable
at home, mobi le, and in the
field .

4) Adaptability-hav
ing other possible applica
tions.

Tim Daniel N8RK
7 Peabody Drive
Oxford OH 4J056

A few weeks of operat
ing a Drake TR-22C

convinced me that it was a
good rig, but the 1 VI -Watt
output just did not do the
job. Unless you live next
door to the repeate r, your
signal needs some kind of
boost. For me, this booster
had to meet the following
requirements :

1) low cost -leaving
me enough money for an
other project.

2) Easy to construct -

Fig. 1. A DPDr toggle switch or relay (see Fig. 2). Fig. 2. Rf-sensing. re/ay-driver circuit.

100



~
~

~

~

~
~
e,

~

U

~
w
~

~
~
W
o
~

az
w
<g
•
~

~

z
~

~-c
w
Z

~
~

~
c
w
Z
z
a
u

~

~
>
~

u
~
wz
f:!
~

for

HERE'S JUST A SAMPLING:

*Dual Sensors switching controls
indoor/outdoor or dual monitoring

*Continuous LED .8" ht. display
'Range. ·40°F to 199°F / ·40°C to 100°C
*Accuracy. + 10 nominal
*Set for Fahrenheit or Celsious reading
*Simulated walnut case
*AC wall adapter included
'Size. 3·1 /4"H x 6-5/8"W x 1-3/8"0

Digital
Thermometer Kit

Regulated Power
Supply Kit

* Full 1.5 amp at 5-1OV output
Up to .5 amp at 15V output

eHeavv duty transformer
*3 terminal I.C. Voltage Regulator
-Heat Sink provided for cooling efficiency
*PC Board construction
*120 VAC input
*Size: 3%"W x 5"L x 2"H
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FM operation . This also
allows power consumption
to drop to zero when
receiving, so that battery
life is extended in portable
operation. Its wide input
to-output range makes it
great fo r hooking up to rigs
with d ifferent power out
pu t leve ls. Trimmer capaci
tors a nd a choke keep the
uni t running c lean.

The instruction sheet
takes on ly a few minutes to
read. It is clear and to the
point. Construction took
me only two hours, but it
could be done easily in half
that time by a determined
worker. The best part was
the coil winding-it was
ove r in less tha n five
m inu te s. So lde ring the
t ra ns is to r is the o nly
critica l step, and it is do ne
last, so you have p lenty of
practice. I used plenty of
heat-sink goop and made
su re it was securely fas
tened to the chassis . The
circuit board was the best

I've see n in any kit; solder
flowed on it with no prob
lem. All parts were tack
soldered to one side of the
board , so it helped to use
plenty of heat.

Tune-up was as easy as
construction. A wattmeter
or some other measuring
device is needed. The t rim
mers a re adj usted for max
imum o utpu t, and the am
plifier is ready to go o n the
air . A check with a Bi rd
wattmeter showed the am
plifier output to be greater
than nine Watts when
driven by my TR-22C. The
gain at that level is 8.9 dB,
very close to the transistor
spec-sheet 9-dB rating. Cur
re n t d rain was 1 .2
Ampe res, so efficiency was
about 65% .

The kit comes wi th a ci r
cu it board and a ll the pa rts
that go on it. No hardwa re,
connecto rs, case , or
switching circuitry are in
cluded . These can be ob
tained easily at an elec-

tronics superma rket if you
don't a lready have them in
your junk box. I bought a
5.25 x 3 x 2-inch aluminum
minibox to house the cir 
cuit board and act as a
heat sink . It is a bit larger
t ha n the board, so I have
ro om fo r a re c ei ve r
prea mp lifier or other addi
t ions a t a la te r date .
SO-239 co nnectors are
mounted o n eit he r end of
the box. I used the single
mounti ng-hole type, since
t hey requ ire less hardware
and chassis work .

The instruction sheet in
cludes a schematic for a
T-R switching circuit. A
DPDT relay is driven by a
two-transistor sensing cir
cu it. Since my junk box
didn 't have a rel ay t hat
work s on 12 vo lts, I decid
ed to use a toggle switch in
stead . Thi s s imp le ap
proach, shown in Fig. 1,
works well despite the in
convenience of having to
flip a switch after every

transmission later I was
ab le to re place this cheap
skate approach with a re
lay purchased from a sur
plus vendor . I simplified
the suggested rf-sensing
and relay-driver circu it by
e liminating a t ransistor,
two resistors, and a capaci
tor. A short length of
hoo k up w i re lo o p e d
around the input li ne pro
vides p le nty of d rive . The
result, shown in Fig. 2, was
wired on a small piece of
perfboard which is glued to
the relay case.

Someday my PA-1 will
serve a second purpose as
part of a simple exciter for
OSCAR use . The PA-1 is
one of several kits by
Ramsey whic h I have bui lt.
Al l of them have met my
expectations. The PA-1 has
proven to be a rea l help in
bringing up repeaters and
in great ly improving my
simplex range . Thanks to
the PA-1 , I can now com
pete with the big guns.•

Photo by W3GAT

Ramsey Electronics' 3D-Watt two meter power amplifier.
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e MFJ ENTERPRISES, INC. 1979

NEW MFJ-981 3 KW Versa Tuner IV
For $199.95 you can run up to 3 KW PEP and match everything from
1.8 thru 30 MHz: coax, balanced lines, random wires. Built·in balun,
SWR, dual·range forward and reflected power meter.

~'- ...,.. -1 ' W> $I'.'.-~n_ ... ..... - •
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'''UV(;TOfI PEP

Built·in balun, SWR,
dual· range forward and
reflected power meter.

95
The NEW MFJ-981 3 KW Versa Tuner IV lets

you run up to 3 KW PEP and match any teedline
cQntinuQusly trom 1.6 to 30 MHz: coax, balanced
line or random wire.

This gives you mnlmum power transler to
your antenna tor solid OSO's and attenuates nar
monies to reduce TVI and out.ot.baro emission.

An ICcurafe meter gives SWA. lQfWard. reflect
ed power in 2 ranges (2000 and 200 watts).

A new all metal, low profile cabinet gives YQU
AFI protecnon, rigid ccosmcnon. and sleek styling_

Black fin ish. Rich anodized aluminum front panel.
5x14x14 inches. A tlip down wire stand tilts
tuner tor easy viewing.

Efficient, encapsulated 4:1 ferrite balun. 500
pt, 6000 volt capacitors, 18 position dual inductor,
17 amp, 3000 volt ceramic rotary swi tch. 2%
meter. SO·239 coax connectors. ceramic feedthru
IQr random wire and balanced line , Bindirlg post
lor ground.

Every single unit is tested fllr performance and
inspected for quality. Sohd American ccnsmcnoo.

quality components. Full one year limited warranty.
For Yllur nearest MFJ dealer, call toll-free

800-647-1800. Stop Ily your dealer. Compare it
feature IQr feature with other tuners. Compare its
value, its quality and its performance.

After a truly side by side comparison, you'll
be convmceo that its value, quality and fea tures
make it a truly Qutstanding value.

Why net visit your dealer today and see the
NEW MFJ·981 3 KW Versa Tuner IV? If no
dearer is available order direct from MFJ_

MFJ·982 LKYl VERSA TUNER IV has balun•.l....p-0sition antenna switch. Matches every·
thing: coax. balanced lines. random wires continuously from 1.8 to 30 MHz.
Aexible 7 positilln antenna switch lets YQU

select 1 coax thru tuner and 2 coax thru tuner
or direct, or ranccn wire and balanced line.

Up 10 3 KW PEP. Match any teednne from 1.8
to 30 MHz: coax, random wire. balanced nne.

Gives maximum power Iransfer. Harmonic at
tenuation reduces TVI, Qui QI Iland emissions .

Black metal cabinet, anodized aluminum tront
panel. Flip down wire stand. 5x14x1 4 in.

Encapsulated 4:1 terrlle balun. 500 pt, 6000
voll capacitors, 18 position dual irducte; 17 amp

• 7 p osition

· :~,t~:~'~t:w,;;~:n $19995
for balanCttd
lines

ceramic switches. SO-239 coax connectors.
ceramic reeotnru IQr random wire. balanced line,
Ilinding PQst for qround.

Made In USA. One year limited warranty.
See it at your nearest dealer. It no dealer is

available order direct from MFJ.
If you already have a SWRlwatfmeter. the
MFJ-982 ;s for you .

- -""
_.,~

• •

\9 ~' 0_. - '. -... ':.
,.......- M' ".,.,,~._ _.-
This is MFJ's lowest priced 3 leW Versa
Tuner IV.

• En"p,.,.".4,' $16995femte balun for
balanced lines

tor. 17 amp ceramic switches.
Made In USA. One year limited warranty.
See it at Yllur nearesl dealer. Jf no dealer is

available order direct from MFJ.

MFJ·980 3 KW VERSA TUNER IV has built·in balun for balanced lines. Matches coax.
balanced lines, random wires, 1.8 to 30 MHz.
Up 10 3 KW PEP. Match any ieedune irom 1,8

to 30 MHz: coax, random wire, balanced lme.
Heavy duty encapsulated 4:1 ferrite baun.

Gives maximum power transler. Harmonic at.
tenuaticn reduces TVI, out of band emissions.

Black metal cabinet, anodized aluminum front
panel. Flip down wire stand. 5x14x14 in,

500 pi, 6000 volt cap., 18 position dual irduc.

FOR Yu..R HE_nEST DEALER OR FOR UnuERS

CALL TOLL-FREE 800-647 -1 800
Order any product from MFJ and try it. " not delighted, return within 30 days tor a prompt refund (less shipping). .... M52

Order today. Money back if not delighted. One year limited warranty. Add S8.00 shipping/handling.
For technical Information, order/repair etetue, In Mississippi , outside continental USA, call 601-323-5869.

Order By Mail or Call TOLL FREE 800·647·1800 and Charge It On IZJ IIIl
MFJ ENTERPRISES, INC. ~1~SI~~~:19~TATE.MISSISSIPPI 39762

V' Reader Semce-see page 195 103



TTL compatible conneclions 'or direct hook-up to the
Flesher TU-170, also adaptable to other terminal
units .

• RlTY Regenerative
Speed Converter

TR-128

• Has continuously varIable cnarec
ter rate

• Low powe, CMOS ci rcuitry
• coe-e eere (lolal circuitry) eon

structlon
• Power requirement; 115V 6OHl. 5W

TR-128 TR·128
Kit $169.95 Wired $239.95

• 60,67, 71), 100 WPM and 110 BAUD
ASCII

• Stable erysl,i1-.eon\.olled osci llator
• 128 Characler slorage capacity

with storage status meier to ahow
buller 1111

• Pre-loads and repeals up to 126
ell. reeters

Plea se add Ulo. sh ipping and handling
PrlcfllI good lh.u June 30, 1979
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"Since my XYL
discovered OJ.S.M.O.
• can't get her out
of the shack:'

YAESU'S FT-l01ZD

Yaesu's FT-l 01 ZD series now at
G. I.S.M.O. Variable bandwidth,
built -in digital plus analog readout,
full coverage, clean output signal,
WOR LD WIDE POWER CAPAB IL
ITY. Interface with 901 senes
components. Call now!

Not long ago, my X YL got her licence. Thought
we'd spend more time together i f we shared the
fun. Then it happened -she discovered G.I.S.M.O.'s
toll- free line! Pretty soon she was gett ing quotes
on gear by Kenwood, Icom, Dentron, Ten-Tee and
Yaesu and more. Bought that pretty FT-l0 1ZD.
Now she's taken over the shack! And the tele
phone's always tied up because she can't resist
phoning G.I .S.M.O. to talk trade. Can't really

blame her, though. My XY L always did have a nose for bargains. Cal l up Lane
Tar leton for Yaesu, Kenwood and more. But don't tell your XYL-you'll never get
her out of the shack.

C.I.S.M.O. 1-800-845-6183
In s.c. carl 1·366-71 57
2305 Cherry Road, Rock H ill , S.C.
29730 (Exit 66- 8 off 1·77 )
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TU·170
Wired 219.95

• Stable au d io trequ encv shllt
osclHator produces phase coherent
sine wave tones

• TTL compatlble Inputs and outputs
fo, auxUlary equIpment

• High level output lor scope tuning

TU-170
Kit 149.95

in Office, Home, Lab, Workshop

• Proved '10 Hz shill actlVfl f lltar
demodula tor

• Lighted tunIng mete. 10 ' easy tun·
Ing

• Current ,egulated loop keye, &
powe' supply

• Autostllt with threshold conllolllnd
solid state ' elllY

~-

IWoa~1

\_, I
~~. ,..,.....
> - , ~", ~-
, ( '. :::::::::::::
~ ::-.:::
~G§ 2 - KEEP MAGAZINES, CATALOGS,
",-" ,~ MANUALS, JOURNALS, PLANS

iiiiiiiiiiiiiii NEAT and FULLY
IJIIIII'" ORGANIZED!

II
•

Eliminate the mess of loose magazines,
newspapers. catalogs, etc. in office, lab,
workshop. Find what you want when you
want it by using these handy shelf or desk
files. Ends personal paper pollution prob
lems once and for all! Adhesive 10 labels
included. Letter size: 9" X l1 W ' X 3%",
Use cred it card to order. Mail coupon be
low. Satisfaction guaranteed.

Please add $3 for shipping end handling
Prices good tnru June 30. 1919

TU-170
TERMINAL

UNIT
Connect to your receiver speaker, transmlller
microphone Jack, and teletype machine and you're on
the air. State 01 the art design features make the
TU-170 Ideal for HF and VHF auto start operation .

~---------------- . _ - - ~Professional Aids Co., Suite 000 ".. P47I' S. Wacker Dr.• Chicago. III , 60606 0 C/lecl; tor free I
O

Catalog I1 Please rU~Sh IlOstpa~ldflbe'boa rd Desk arld She" files as c!lecked tlelO w
1 How Ma Size . PrICe Total Pnce I enclose S I
1 8 Letter SIZe 512 95 ~u~payment. Sh~ I

I
25 tetter see 28 97 '

o BIll Companv I
T We are ,ated I1 0 Cllarge It to 0 Visa 0 Milsle'c~a,ge OTAl

1Aeel No E~p Dale 1
1Name 1
I Add~~ 1
1CityiStil1elZip . . 1
• illi nOIS Resldenls add 5'1, Sales Til• . pleil5e Other sues trom ~ Igesl to newspape r aIIilllillle ...

~----------------------

Transmit
Indicator

Channel
Bu sy Lamp

Repeater /Simplex

:-- Offset Switch

Display

On/Off

5 KHz Up

Priority Channel

Memory and
Band Auto Scan

Clear / Busy Aut o
r-r: Scan Se lector

Automatic Battery Saver
Feature lor LED Display

144-148 MHz Range

3 Watts Output

Rubber Flex Antenna

5-Digit LED

Readout

BNC Antenna
Connector

\lfil
YAiSU

V

Audio Ga in -ir.:
Control

FT·207R

4 Memories plus

Programmable Offset

Squelch Control

rh, r.'$11 Fr·2OrR S,,,thls/zed Handi.
N$ a/llhe tU'IH8S "'I' cfHlld nn' in. "" CQlflpa£t packlgfl

~".

• Optional Equipment:

Tone Squelch, Speaker/ Mike, Nicads, Battery Charger

TOWER ELECTRONICS
24001 Alicia Pky., Mission Viejo, CA 92691

(714) 768-8900

MJIIe Southwest's full·llne '.esu DIstributor'"

A Breakthrough In Technology!
MICROPROCESSOR CONTROLLEO

SYNTHESIZEO HAIIDIE

Condensor Mike

Keyboard Lock

guards against
accidental frequency

change

Keyboard Encoded
Frequency Entry

Y" Resder Service - see page 195 105



ONLY

59.95 o New Equipment
o Used Gear
o Friendly Advice

m@)Om®~@1£~~~~g~~y
185-1 91 West Main Street . P,Q Box 88
Amsterdam. N Y 12010 Tel (518) 842-8350
Just 5 minutes from N.Y. Thruw8y- Exit27

JUST GETTING ON THE AIR?

lee Adirandack far

BEWARE!!

Aluminum towers are not

usually as strong as steel

towers - ask for engineering

COAXIAL RF PROBE FOR
FREQUENCY COUNTERS
AND OSCILLOSCOPES

· MONITOR YOUR SIGNAL DIRECTLY
FROM THECOAX LINE

·5·2000 WATTS PEP
·OUTPU1: .31v· 1.1Y RMS 1-100 WATTS
·INSERTION LOSS LESS THAN

.2db (3-30 Mhz.)
·USEFUL RANGE: .5 to 150 Mhz.

Eliminate jerry-rigging when you need to
monitor your signal. The CoaxProbe\J'
will work on both frequency counters and
oscilloscopes (of proper bandwidth).
Just connect the probe into your coax line
and hook up your test equipment.
Because of its low loss, you can leave
It In while you operate !

ONLY

58.95

NEW!

facts before purchasing any

tower. Aluminum towers, in

30 WATT DUMMY LOAD
FOR QRP AND 2·METERS most cases, are one-half as

Now! A dummy load that's just the
right size for low power work. Rated
at 30 watts for 30 seconds, the Lytl
loadt!l is perfect for Orp work,
2-meters or any application where
low power and small size are re
quired. The Lytl ·Load® has a range
to 150 Mhz with SWR of 1.4:1 at 150
Mhz and 1.1:1 at 30 Mhz.

strong as steel towers within

the same price range.

All Eagle products carry a 10 day,
money back (minus shipping) guar
antee. Please add $1 per order for ship
ping.

ORDER TODAY FROM :

EAGLE ELECTRONICS
Box U6 0

Portage, MI U081

LOCATED AT ,,·\75 W. MILHAM ROAD

Notice Paid For By Unarco-Rohn ~"'

(Advertisement)
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All YOU NEED IN ONE BOX

Tom
W60AG

P.C. ELECTRONICS
2522 PAXSON

ARCADIA. CA 91006
Mill ry ill n n
WB6YSS

FAST SCAN ATV

HITACHI HV41U IV CAMRA •••••••••• • $U ' ......
• 8f1t1ef~ 5OOlioMrPlOIubon. 7W.MOflI I7VAC.
• 5on.I114,.J5f1ldl whoa CMl run Ofl 11.« @ 2lOm.i1.
• 10,000: 1 .........1iI:1;w.I~l.... illC luded.
s..nd SASE /00 c.ulos 01 ATV .nd UHf produao VISA Of

MC~ull tl l }) « 7-4565

MPC-1OOOC
Mu ltipath Correction
In-Band Diversity &
AFSK Tone Keyer
Amateur N.t: $545.00

Standard features include CONTINUOUSLY tuneable Mark and Space channel. (1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal hiah level neutral
loop keyer (20 to 60 ml}, Both EIA and MIL FSK outputs are provided for direct
int erlace to m icroprocessor and video terminal peripherals.

DOVETRON

PAETUNED· COM PLET LY ASSEMBLED . FOR ALL MAKES .. MODELS O F AMATEUR
ON L Y O NE NEAT S M AL L ANTENNA FOR TR....... SRECEIVERS. TRAN SMITTERS ·
UP T O 6 BANDSt EXCELLENT FOR CON - GUARANTEED FOR 2000 WATTS s se
GE S TED HOUSING AREAS . APARTMEN T S 100 0 WATTS CW, F OR NOVICE AND ALL
LIGH T . STRONG • ALM OST I N V IS IB LEl C L AS S AMATEURS l

CO M P LET E A S SHOWN ...lIft 90 n. RG S8U_S2 0..... , . _ _, On" PL2 S9 ..-.etot, 0•• • 30 It.
3 00 t..l N_" a-",. ~_•• ~Onn. ct_ -.. _ In _0'''' '''11 a. otlc '-11• •
.....11I '0'" ""oof _<'IIl "'_ 1- )( 6 - · ' ow ' 0011 to 01 , c "' .
OfO tIo , ttIot . nd r WT. LESS T H A N 5 L8S.
I~O.2O'lS-1O _ 2 to • • wll.II 90 ft. RGS8U 0. _ M_ TTTBU .•.$ 5~_"S

BO-~- :zo.15-10 .....11I. 2 "'.. _ t02 11. ..... .. 90 n. RGSeU __. ,'"""' M o.... 098 9U • . .$ 5 • .0 5
"'0-2 0 _15 _10 -.... 2 " • • - 1S. ft. _ " 90 ft. Ro,SeU u n. _ . ..ct MUM KXnB U .• • $ S 3 .!i» $
20-1$ ·10 ........ 2 " ... - 25 ft . w it" 90 ft. Ro,$ 5U _ •• conn.ct _ M..allOOTBU •.• • $ 5 2.0$

S E ND r VL L PRICE r OR POST PAlO IN SUR ED DEL. IN V S A- rc. ". ", 10 $ 5.00 IO U . I.. PP"'" _
cleriCal _ cu.to m • ••tcJ 01 01••~ VIS " B.". " m_ _ M"'STER CH ...RGE _ "MER , EX·
PRE$$. GI.. _ _ "'U. P" 1.3 05.236-5 333 9 ...M • 6 P M wo• • ••, • . W . """" ~ 2 . 3 ••, • .
PRICES M ...Y INCRE SE S O • ORDER NOW "'1'1I0 S"'VE I ..... ont."".. lJWo,_,,, 101 1 , .... M. .. . ,
...... _I M ••• ~ US" . rREE INrO V ...IL.. B LE ON LY FR OM .

WES TERN ELECTR O NICS W1t o..t. "'T- e K ......r, N.braall• • 6 B8.'

.... P41
Mpc·1OOOCR
Signal Regeneration &
Speed Conversion
Amat.ur N.t: $645.00

627 FREMONT AVENUE
(P. O. BOX 261)
SOUTH PASADENA, CA. 91030

A front panel switch permits internal TSR·200 Signal Regenerator-Speed convert
er assembly to electronically "gear·shift" between 60, 67, 75 and 100 WPM. All
incoming and outioing .ignals are regenerated to less than 0.5% bias di.tortion.
Also available with DIGITAL Auto.tart (TSR·2000): Amateur Net: $695.00

Mpc·1OOOR/·
TSR·500
Dua l UART Rereneration ,
Speed Conversion, 200
Char. Memory, Word cer
recticn & DIGITAL
Autostart
Amateur Net: $895.00·

The Mpc·1OOOR/TSR·500 provides Preloading and Recirculation of the 200 character
FIFO Memory, a keyboard-controlled Word Correction circuit, Variable Character
Rate, Tee Dee Inhibit. Bla nkllTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a
Character Recognitiorvspeed Dete""~nation DIGITAL (DAS·1()(» Autostart mode.

°The Mpc·I lXX>R is also available without a TSR assembly and fu nctions as a Mpc·
l OOOC with a Triple Tone-Pair AFSK Tone Keyer. This " Basic·R" permits future ex·
pansion with a TSR·loo. TSR-200. TSR·2000 or TSR-SOO by simply l ifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basic·R): $595.00

Your QSL will bring complete specifications, or call: 213-682·3705.
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Paul A. Hudson WAM VJ
4/3.5 Jackson 51.
Riverside CA 91.503

An Improved Display
for the TR-7400A

- very sensible

Simple, fast, e ffective!

T he Kenwood TR-7400A
2 meter FM transceiver

is a fine radio, but it can be
improved , operationally
speaking, by a simple mod
ification.

This modification:
1. Eliminates out-of-band
operation forever;
2. Prov ides instant mon
itoring of a repeate r input
freq uency;
3. Costs not hing, requ ires
no parts, and is easi ly
restored.

To proceed, disconnect
the power to the radio and
remove the bottom cover .
Looking at the large receiv
er board from the front,
locate wire-wrap pin "TS"

at the left front edge of the
board near the rel ay. Re
move t he wire end from the
pin by unwrappi ng. Now
locate wire-w rap pin " RS"
located at the right front of
the board somewhat in
from the r ig h t edge .
Remove the wire from the
pin by unwrapping. Slip
this wi re back t hrough the
cabli ng un til it wi ll re ach
pin "TS". Trim off excess
bare wire and solde r to pin
"TS". Finally, spl ice about
th ree inches of insulated
wire to the rema ining wire
and solder to t he " RS" pin .

Voi la! The " TXOFFSET"
switch now becomes an
" RX OFFSET" switch. The

rad io will now transmit on
ly the frequency displayed
on the LED readout (and
the selector switches). No
mo re accidental o ut-of
band transmitting when
operat ing above 147.400
MHz! The "RX OFFSET"
switch now affects only the
receiver frequency and pro
v ides t he + 600 and
- 600 ki lohertz offset func
tion as marked. When wo rk
ing t hroug h a re pe ater,
the operator may instantly
check the input frequency
by flipp ing the switch to
"S IMPLEX" to see if the
station being worked can
be heard di rect ly , in 
dicating that a move to a

simplex frequency wou ld
be in order. Simplex opera
tion is the same as before
mod ification.

As a fi na l touc h, a white
deca l le tte r " R" may be ap
plied in place over the "T"
above the offset switch
and the caption "TRANS
MITTER FREQUENCY" can
be app lied above the LED
re a d o u t . Shou ld n't all
t ransce ivers operate this
way?

Credits to the Anaheim
(CAl Amateur Radio Club
and WB6ZFU for providing
the information on the "RS"
and "TS" functions.•

One well-k nown store in the south doesn't stock " En series e lements. Then
there's the place in the midwest that orders only after you place your
order! We stock heavy and we mean business. Call us when you get dis
couraged!

DON'T BE FOOLED!
from the store with the

Buy your Bird
largest stock!

AMATEUR RADIO SUPPLY, SEATTLE
6213 . 13th Ave. So. 98108 - (206) 767-3222

0I'll'; lUI ~ , HItU ~'"
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CaD lr~~1-800-243-7765
FREE · Monthly Computerized Used Equipment List

• Courteous. Personalized Service

ATLAS RX ·1 10
YAESU FT-30l0

-,~ .-,
":7:_

t
.,.." ,
• •, -. -- • , •--

YAESU FT-7B

ICOM IC-701

N... Equipment - All ""Wequipment
d isp lay is ol"'."l llIg for aclua l ~on

QSO's. We really kn ow our gl'lI'!

CUSHCRAFT ANTENNAS

YAESU I-TlO1ZD

KDK Z0 16A
TEN TEe OMNI-D

AVTHORIZED DEALER • • •
FOR OVER 50 MAJOR LINES.

NEW AND USED EQUIPMENT "Get on our used equipment mailing list. "

TRADES WELCOME "The best allowances anywhere"
"We buy good used SSB gear"

OUR EVERYDAY lOW PRICES "remain the same for cash or trade-Ins!"

SAME DAY U.P.S. SHIPPING "Just a phone call away"

COMPLETE RADIO SERVICE SHOP "Mail Order Repair Service"

• Fast Efficient Service • Most Repairs Done and Shipped Within 7 Days
• We RepairAII Brands • Amateur Extra /First Class Licenses
• All Work Guaranteed • Free Shipping Both Ways If Work Is Done

• Send Us Your Defective Equipment U.P.S. Collect

• •· ,',n -, " •
"

. · •.' ®
•

, ;
~

•<,~(,

, ,

• , fll
•, •, ,.-_.

U• • d Equip..ent - We recondi tion a nd
g ua ,anlee aU our used ..q u ip m ..nl. We mak..
sure it s illidies yuu!

~~

s....,k:. Shop - You'veprobilbly he"rd ofour
line servk O' repuUlIion _ using Cus hm a n CE4B
signal gene.a lors , Hewlell Packa rd osc ll1o
sellIN'S , B ird w" tt me te rs _ we h it righ t!

• •

O PEN MON ._FRio 10·6 • THURS. 10-8 P.M . • SAT. 10·4
EASY DIRECTIO NS: RI. 15 South _ 2 blocks pasl McD onald's (Berlin Turnpike)

OUR FINE REPUTATION SPEAKS FOR ITSELF.

"YOU SHIP IT - WE FIX IT"

"We can match most
any other quote!"

In...ntony W.rehou• • - Our large volum ..
i1ssur<,s YOIJ t h .. bl'S! p r icl's!
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Gary Kriss VE7CGK
20776-JJ4 Avenue
Maple Ridge Be
Canada V2X IKJ

Inexpensive Scope Tuner
-"budget here is QRP, OM"

Build your own.

Fig. 1. Modification to a general-purpose oscilloscope to
allo w d irect input to the vertical deflection plate. The
capacitors are 1-kV discs.

A~TE~~A
, ..

L ' ~E J,
TOROID ' .5 K
CO' L ,.

my 3" general-purpose os
cilloscope. Building the
tuner ac co rd ing to the
Handbook would cos t too
much here in Ca nada, a nd
besides , it lacked the

III OUTPUT
K. ....
BALU~

' ~PUT

Fig. 2. Ceneral arra ngemen t.

box is rf-I eakproof! The
Radio Shack metal cabinet
I used has vent slo ts , and
when I keyed the rig, my
digital clo ck went into or
bit!

My next project will be
to reduce the size of the
tuner a nd combine it with
an sw r bridge in one cabi
net in order to e liminate
the box and th e coax ia l
jacks.•

sim plicity I wanted.
I built the tuner with

parts I had on hand, so I
hesitate to place any doll ar
values on them .

The balun was a kW
50-75 Ohm one. R1 is used
to broaden the frequency
response of the balun.

C1 and C 2 ca n be
c ha nged to suit the power
output.

The unit was tested with
my Yaesu FT-101 B on 10,
15, 20, 40, and 80 meters.
Minimum meshing of the
tuning ca pac ito r, C2, was
required on all bands .

Use RG-58/U or RG-59/U
to connect the tuner to the
scope .

It is im po rta nt that the

rrc
SCOPE

usE " ETA L 80' TO SUIT.
' ~ SUl ATEO SHArf CO UP L ' ~ G

. ~O ST.~O·OFF

.j' co
COA XIAl 5 1pf C2
JAC K " ' CA ' ~O . "

"

A fte r I looked for a long
t ime at the Heathkit

5B-614 monitor sco pe and
the Yaesu YO-100, I realized
that I had no c hoice except
to build my own tuner for

~
MK-201

ELECTRONIC
KEVER

$64.50 °

e» t!
0 - ·~<

,..... I .1

~PO
f'$~

oJ ,.. 0:-• f(:i~

with MK-201 or

- -..-, ----.. --, .

~
MK-l0l

MEMORY
$79.50

-M~101 Memory is designed for use
Heathkit HD·1Al0 Electronic Keyer

-Instont connection to MK-201
-Eosy conne ction to HD·1410
-LARGE 2048 8it Memory:t approx . 200 characters
-four memory quadrants
-Easy insertion of 'Rauses· in messages for 19ter

insertion of variable items such a s OR S T
-Connection provided for optional remote control

-8-50 WPM Speed Range
- Dot & dash memories
- Self completing chara cters
-Sidetone Oscillator
-Ideal for use as a CPO
- Ia mbic operation
-Solid state output
- Erose switch clears MK-IOI memory in 3 seconds
- TRI-LEVEl Triggered clock during both sending &

loading operations
Detailed sel of lnst euctic n Manuals $2 .00 [Cr edtted toward purchase] .... C1.
fULLV ASSEMBLED & TESTED a
Order Di.rect -Add $3.00 for shipping COOK COMMUNI<;ATIONS CO MPAN V 214-494 -1982

••Texas reSidents add 5 % sales tall. 3605 0 Henry Driv e - Garland , Tellos 75042
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CALL TOLL FREE-
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Hy-Gain 3806
2-Meter Hand-Held Amateur Transceiver

SPECIALLY PRICEDoNLy$119. 95

Communications Center
443 N. 48th, Lincoln , Nebraska 68504 In Nebraska Call (402)466 . 8402
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Alexander MacLean
WA2SUTINNNeZVB
18 Indian Sp ring Trail
Denville NJ 07834

The Resistance Su bstitution Box
- a ham's forgotten friend

Does a lot lor a little.

, ,,

• •....,.. ~......"'...."..
.".. ..~'H'T""..,- .-.... , . " '':'-_. ."~_.. ...-_. ., ,' -

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

" "~ -"
t: •

Here's what they pack into a 3"W X 214 "0 X 6"H case.
These are husk y parts, too, not flimsy.
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I n previous arti cles, I
ha ve been kn own to

breezily advi se readers to
adjust a resistance va lue. If
you are sitti ng there with a
100k, Y4-Wa tt ca rbo n film
resistor trying to figure o ut
how to adj ust it, you are
probably thinking about
getting me alone in a room
for fi ve minutes and ad
justing me. That's no t fair.

In se lf-defe nse, and to
help so lve the problem, I
will tell you about o ne of
th e most useful pieces of
test eq uipment and tool s
available to the ex pe ri
menter or anyone who re
pairs equipment.

I have wanted to write
this articl e for a long time,
but I kept putting it off. try
ing to see if it couldn't be
presented as a nice easy
co nst ruc t io n project whi ch
would save all so rts of
money. What it kept com
ing down to was that I
co uld save a few doll ars

rolling my own, but a
reader might not be able to
dupli cate it eas ily, a nd the
few bucks wasn't worth the
irritati on.

The tool is a resistance
subst it ut ion box. A kit ver
sion represents o ne of the
best dollar va lues around.
The price for the whole kit
is so close to what the parts
would cost that it act ua lly
represents a greate r va lue.
Everything is done fo r you.
You just ha ve to put it
togethe r. Th at 's getting
most of the hand labor
almos t free.

1 bought the Heathk it
model IN-31 37 in kit form.
The fi rst thing yo u notice is
th at yo u get a husky hand
ful of parts. In spite of the
relativel y sma ll price, thi s
is a meaty kit.

The Heath instructions
are well known and there
were o nly a few sti cky
places not reall y pointed
out. They are in the area of
general construction hints.
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SQ.22
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SQ·2 2 TWO MET ER OUAL QUA D

ANTENNA GAIN AND FRONT TO BACK RATIO ARE WELL 1M
PROVED WHEN TWO ELEMENTS ARE DR IVEN AT ONE TIME
WITH PHASE DIFFERENCE COMPARED TO A SINGLE DRIVEN
ELEMENT SUCH AS A CONVENTIONAL OUAD OR YAGI. THE
SO·22 PROVIDES THE OWNER WITH SUCH FEATURES SIMPLE
ASSEMBLY AND LIGHT WEIGHT.
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The only sticky part is mounting this 5-ring full of resistors. The text gives some hints.

tance a notc h o r so unt il
the LED starts to d rop off
the other way. Somewhere
in that range is whe re yo u
want to be. Not d im, but
not the brightest it will go.
That 1o-mA figure is a good
ta rget fo r an unknown LED.

This is t he best worki ng
range for the LED. If you
have to save cu rrent
perhaps you are running a
lot of LE Ds from a ba t
tery -you might even wa nt
a dim light and a sma lle r
cu r rent. He re, c u rre nt
wou ld be the main facto r.

The point is that, us ing
ind iv idu al re s istors a nd
clip leads, you wou ld have
on ly had time to tr y o ne or
two in the t ime it took to
read this. Usi ng the box,
you wou ld probab ly have
completed the job in that
much t ime and in a fa r
more contro lled and safe
manne r.

Le t' s take a nothe r jo b.
You a re wo rking in an
audio section. You have a

When mounting the two
bin di ng posts, it hel ps to
put a sma ll nail or some
t hing th rough the litt le
ho le so you have a handle
to hold the ho le in pos ition
w he n you t igh t e n the
mo untin g nut. This way the
pieces will be lined up the
way you want t hem rather
t han just ra ndo m ly as they
happen to hol d .

The only fussy job in the
kit is soldering the mount
ing ring that hol d s the
ground end of a ll the re
sistors, This shows in the
photo. It just takes a little
care and forethought. You
wa nt to have the resistors
mounted evenly and the
ring at the co rrect height so
that the finished assembly
will fi t in the case.

Do the first resisto r at
the right height as per the
inst ruc tions, and t hen
choose a resisto r at the
other end of the ring and
do it. If you space about
fou r resistors around the
ring, it wi ll le t you set the
ring at the correct he ight
easi ly and ma ke a fai rly
rigid assembly to mount
the o t he r resisto rs to
without worrying about the
lead length. 1d id not th ink
of t his until after I did the
so ldering of each resistor
in order, so mine looks a bit
lops ided.

There real ly were no
prob lems putting the kit
together, and I could only
fault it sl ight ly in a few
areas.

I wou ld have liked to
have color-coded bind ing
posts - one re d , one
black - to te ll whic h one
went to the big lum p of
metal. It can be ma rked on
the case.

It would have been nice
to have a couple of color
coded insu lated clip leads
supplied. With a ll the test
gear hooked up fo r test ing,
that's one t hing you may
be' shy of when you go to
use the box. It doesn' t cost
muc h to ma ke your own,
bu t you won't thin k of it
unti l you are worki ng and
need them NOW.
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The re a re a few other
construction hints to keep
in mi nd . As you put it
together, remember that
you may have to take it
apa rt.

Un less you just plan to
look at it on the bench, you
will probab ly fry a few
res isto rs a long the way like
the rest of us. They will
have to be re placed . Don't
wire them in for the ages .

It may still seem a bit ex
orbita nt to spend that
muc h for a box of resistors
and a few switc hes. I got
along without one for a
wh ile, but, once I had one,
I d id not want to do with
out it.

Yea rs ago, I wou ld use
clip leads and wire in a
res istor near what I wanted
from the junk box. I had an
asso rt ment of va lues; none
too comp lete, but it did
work. The prob lem was
that it was c lumsy and it
took fa r too muc h time.
Also, t he box is a lot more
precise than you m ight
thin k.

In Fig. 1, t he prob lem is
to determine the res istance
value to allow only so
much current to the LED,
From looking at ci rcu its,
you have some idea of the

current range most LED cir
cuits take.

Let's fill in some more.
You don't know what the
junk-box LED is rated at, so
you want to go easy. You
can tell a bit from the way
it lights, assum ing yo u
don't b low it right off the
bat.

Hook up t he YOM to
read milliampe res (low
range) and the box in place
of R1 . Start at a high value
of resista nce - in this case
10k. You might as we ll get
into the habit of starting at
the very top. Slowly click
you r way dow n ra nge .
Watch the meter and the
LED carefully. At some
point, the LED wil l just
start to light and the meter
sta rt to read .

Most LE Ds can handle
about 10 mils or so. As you
watch the LED, watch the
meter. The LED will prob
ably light d im ly a t first and
get brighter as you lower
the re sista nce and increase
the cu rre nt.

You may reac h a point
where an inc re ase in cur
rent only makes a slight in
c rease in actual brightness .
This is about the maximum
current point. For the best
results, increase the res is-

I

"'

Fig. 1.
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MORE YOU
• •

IF YOU WANT A BIG BIG SIG
AT A LOW LOW PRICE ••.

II

• t'''."

• -.-
re ••••

i!!- ••
-= •..,.. .. .. ,,,.,

DEN TRON O fR-1OOO L DRAKE M IRI>GE BI 08 ALPHA 16 '>ERIES

KLMVHF 160

OENTRON CLJPPERTON L

DENTRON MLA·1500 B

•••CHOOSE FROM OUR
LARGE SELECTION OF

AMPUFIERS BY
ALPHA, DENTRON, DRAKE,
MIRAGE, KLM AND OTHERS

AND ALSO CHOOSE FROM
OUR LARGE SELECTION
OF TRANSCEIVERS BY

TEN-TEC, YAESU, DRAKE,
ICOM AND OTHERS.

CALL OR WRITE TODAY ...

And-let us fill your antenna requirements:
• Towers. Masts & Hardware
• Rotators & Cables
• Coax & Connectors
• HF, VHF, UHF Beams & Mobile Antennas
• Multi-Band Dipoles
• Traps & Baluns

....C31

Communications Corp.
191101de Homestead Lane

.Greenfield Industrial Park East
Lancaster, PA 17601

(717) 299-7221
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The completed box has a nice husky feel to it and won 't
get lost on your bench.
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rectly, they should all be
within toleran ce . You
might possibly have one or
two out. It could be a faulty
resistor, or maybe it got
too much heat. If you have
more than that, you had
better check your meter
out with a friend 's before
co mplaining.

To repair the box, just
measure the values and
replace the o nes that got
out of tolerance. You ca n
assume that they will age
and they will get some cur
rent o nce in a while.

While the values see m
far apart when compared
to the c ha rt of available
resistor values, they are ef
fectively within range of
each other. The in-between
values will make a dtt
fer ence in actual circuit
operation, but the box
values will make what
might be called a signifi
ca nt difference. It's big
enough that the difference
will be noti ceable, but not
so much that it doesn't
have a safety margin . With
ca re, you should have plen
ty of notice that you are
getting near a danger point
of operation.

While it won't do your
fine pruning, it will put yo u
in the range you want to be
and should give you an
operative circuit value .

One obvious question is,
what about all those 1%
transistor c irc u its you
see m to have to work with?
Well , they would be a
problem no matter what
you were using . The basic
problem is that there really
is no such thing as a 1 % c ir
c uit in electronics. It may
be that when it rolls off the
assembly line (most aren't).
but give it a while and it
will be out of tolerance.

For most uses, you have
no business making a cir
cuit that is that crit ica l.
Most tube and transistor
c irc u its are nominally
within ten percent when
new.

After regular use, most
circuits I've worked with
were within 20% . Most

sta rt click ing, use your
pocket ca lculato r to figure
Ohm's law for a few of the
values and see what the
current and power would
be.

Most of the time, a little
thought will keep you on
the safe side of the power
ratings. Once in a while,
you may hit the box too
hard . Get out the iron and
welcome to the c lub.

There is one big thing to
watch for. If the circuit
call s for a power job, or
you se e one in there
already, keep the box out
of there. Even for a short
test, it's risky .

Sooner or later you will
put too much current
through one or more of the
resistors. This happens to
everybody. It is the fate o f
the experimenter. A little
bit of preventive care and
knowledge will go a long
way toward helping you
over this problem. Besides
care in co nstruct ion, you
should have a bit more
detailed knowledge of
what's in there.

When you build , or buy,
your RC box, hook up your
best ohmmeter to it. I hope
that you have something
that is fairly accurate.

I keep a few 1 % resistors
handy to check mine with .
It doesn't have to be a lab
meter. Mine is rated a
nominal 3% . The box
resistors are within 10% .

Go through the whole
range of resistances and
write down what they all
measure when the box is
new. File the information
with the book that came
with it. Then it's easy to go
back and check it every
now and then or when you
think you might have fried
something. You will have a
known set of standards to
compare with .

When you make the
chart, do not fuss if they do
not seem to be exactly
right on the nose. They are
only supposed to be within
10%. At 100k, you could
read 90k to 110k Ohms.

If you have it wired cor-
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and choose the best va lue
for operation , then replace
the box with the fixed
va lue.

Of co urse, you can see
how handy the box would be
for experimental purposes
if you were designing a
stage . It makes it a breeze
to try values and evaluate
performance quickly. The
ni ce thing is, the box will
work just as well with tube
or transistor circuits. The
one-Watt va lues are good
for most tu be circuits and a
higher percentage of tran
sis tor work .

The one way you ca n im
mediatel y d amage it is to
se nd too much c urre nt
through o ne of the resis
tors. The use of a milliam
meter is re commended .
Al so, the switc h is rated at
only 500 vo lts.

A littl e common sense
abo ut what you hook it to
can help, too . Before you

..1"....... ..-;..................
.,..
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dead triod e a m p l if ier
stage. You look in and find
that the plate load resistor
is fried to a crispy co lo r.
What was it?

You can get a hint from
similar c ircuits or maybe
what e lse is in the set, but,
if you want to get it going
fa st , it's easy.

First c heck for other
damage, like a sho rted
bypa ss ca pac ito r th at
caused the re si stor to draw
too mu ch current, o r a ny
other trouble in the circuit
which sho uld be cor rected
before replacing parts (you
don 't want to burn up the
replacement resistor, par
ticularly the one in your
substitution box).

Clip the box into the c ir
cuit set at its highest va lue .
Then c lick down as you
mon itor th e s ta ge . If
nothing else is wrong with
the stage, it should cli ck in
at some point. Play around



well-designed circuits will
work wit h parts values
±50% .

Often a n o ut-of- to le r
ance circuit will work just
fine and not be the trouble
you are loo king for. You
may a lso have t he p ro blem
th a t it would cost too
mu ch to go through the en
tire equipment and b ri ng
everything up to to lerance .

With p recision equip
men t, this is not desirable,
but the re comes a point

where it costs too muc h. In
this case, you don't have to
worry so muc h about toler
a nce . Doe s one of the
va lues work? Put in a preci
sion rep laceme nt .

If you are des igning your
own eq uip ment, a im for
nonc r it ic a l d e si gn and
standard parts va lues . That
litt le bit of theoretica l ad
vantage in optimizing can
be quickly offset by no r
ma l aging a nd servicing
prob lems.

Another thing . If you are
trying a range of values
and the ci rcuit is critical as
to value, it may be a strong
ind ica tio n that its des ign is
wrong.

Most functio ns ca n be
performed by noncritica l
ci rcuit ry. The added stab il
ity to be ga ined t he reby
can be q u ite val ua b le.

Save the critical circuits
fo r whe re you need them.
Even then, it pays to use
common sense about val-

ues . Is it something you are
going to be able to get a
repla c e m en t fo r in X
amo unt of time? That's
something to th ink about.

If yo u re pair your own
eq uipme nt, o r if you like to
be nc h-d e sign yo u r own
gea r, the res ista nce subs ti
tutio n box is a ha rd p iece
of equipment to beat. For
the job, its speed. versatili
ty, a nd low cos t make it a
re al t est a nd too l ba r
ga in. •

CUSHCRAFT ATB- 34 4 ele. Tr i
band Beam, 100 ft. RG8 Foam
coax, 100 It. 8 cond orotor
cable, Ham III rotor. Regular
$458.96, Spec ial $389.95.
SWAN TB4HA 4 ele. Triband
Beam Regular $259.9~ Special
$219.95.
SWAN TB3HA 3 ele. Tri band
Beam Regular $199.95, Special
$1 69.95
MOSLEY CLASSIC 33 Triband
Beam Regular $304.75, Spec ial
$199.95.

1280AIDA DRive
COlUMBUS. 0f*0
(Reynold stlo,;rQ)4 306$

(614l-866·HAMS

WILSON GT-46 Telescoping
Tower (Guyed) RegUlar $249.95,
Special $179.95
WILSON GT- 46 Guy Kit for
GT46 Tower Regular $94.95,
Spec ial $64.95

NEWTRONICS G6144B 2 M
Vert ical An t. Regular $79.00,
Spec ial $63.95

CALL FOR QUOTES ON ALL
YOUR AMATEUR AND SHORT·
WAVE NEEDS. ALL ITEMS
SUBJECT TO PRIOR SALE.

....W15

412 Hovwt A..... Ly ndonville , N.Y. 14098

HAM
REPEATER

AUTOPATCH
Offer your club COMPLETE
emergency communlcaUon.

~mmercial quality. gold plated contacts. plug
m, epoxy glass PC boards. 12 volt DC or 115yoft
At op«alion - Power supply included . ~ur
digit access - Single digit releases - lield
programmable. Hybrid network - Noswitching
required. FCCcertified telephone line coupler.
Auxiliary "ln use" contacts supplied. land line
"call-In" signalling control contacts provided.
Price complete 1498 + S3 shipping & handling.
Master Charge, Bank money order, or cert ified
check acceptable.

Accessories: CES-XlO powered tone
pad - &I 8US-COM Soft·touch- telephone
powered mikefpad element- I34A .... .."

~IONROE ELECTRONICS, INC.

-WACO,.,. rl<vDUCTS, INC.

~
Box 7307"III. Waco Texas 76710
817/ 776·4444

I
OUR NEW BANDPASS- I
REJECT DUPLEXERS WITH I

I OU R EXCLUSIVE I
I BpBr CIRCUIT* I
I . .. provides superior perter- I
I mance, especially at close I
I frequency spacing. I
I

Models available for all Ham I
bands. Special price for

I Amateur Repeater Clubs I
CALL OR WRITE FOR DETAILS:

118
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615 868-4956

forthe estD

DATONG
We floc k 11\8 amaz;ng o8long FL-' 8g'ltl
8clI... 8u(!,O liller - 8b50lu~ly a lanlnhC
_ ,I,on 10 you. 518lion

=~-

Write or ca ll for special price .

Gel On Frequencyl
OSI Counter Semi-kit

sure, WI 1a.1 Ir1IdlS on new
IQulomlntl call or wml.
WI're Bunllng lD lIIaHl "Hor'
Dealsll

2M HANOI TAL.KIES??
WIL.SON. VAESU. TEMPO

TEN-TEC
OMNI 0 & A

UNBEATABLE PRICES'!

Full TEN·TEC Line In Stock

We " ock the FUL.L. Kl!'f1wood MId
V_v II". CAL.L. usn

KENWOOD'S NEW TS 120S
ALL SOliD ST"'TE HF TR....NSCEIVER
PlUS .... FULL LINE OF ...CCESSQRIES

-....or. You Buy. CMI Our """-'

MIRAGE
1101 til AM' • MPI HF aWl .TIl

MI'2 VHF aww an
We've gol 'em in stock' Call or w. ile 10' pUCf5

-.

PUT YOURSElf IN THE PICTURE"

~ in on 'he ..,"' In Ham RlIdlO

SSTV-ROBOT

I)."'.~
D..t:J C e e•
IN STOCK

Caliill' "'..,. 101' pre..

COE ROTOR SPECIALS
The NEW HAM IV Rolor

ICO M 701 ,211 , 215.280,30"'·
ALL IN STOCKll

ComPll<e Our PrICe'll'"

KENWOOD TR7600
KENWOOD TR7625

10 or 25 Willi FM 2 met~r xcv' lIynth"il e<:!
....itll memo", Oet OUr btlllH'Ic*l

IN STOCK! AIIO ••k llbOlJl the RM 76
MICRO procftlO. for the 7600n625

TS-820S Ell KENWOOD
Deluxe 1.8 - 30 MHZ Transceiver

Call or wr ite l or special pricelli

~.• ..... • -';'
• ~... ,

• _. --- --_..
(.) .• • •• ... ,

II ~ .. - - -'~.

0- . 1"o .• , , -•••••• •

YAESU FT 901 OM
Cantor yours lodayl

THE NEW FT101Z0
I! IN STOCK II

0 'll ".' 16OM·IOM • De-luu F.-h,'"
Choo<:l ... _ .•• IIwn '" _ ,nc.l

U.ed Equipment? au. 5loc k tu.n. lu t
- wtlle o' c e ll you' 5pecil,c need.

STORE HOURS
Mon. - Fr i. 9 AM - 5 PM

Sun. 1 PM - 6 PM

Fill UPS de li....'Y. Plan you. order tMll
. ' . n<l bllc k'" We Ship your o,o"r ille Ul",,, dllY
....e II'" it Be.1 prices a nd quiCk handling 01
you. o.de'

DENTRON GLA 1000
, KW DC In put' • 12'00 W PEPl'

DENTRON
Cllpperlon L • "LA 2500 B • OTA 2000L

We lIlIvl !he '>!'\II' Dtnt.on "F-1A AudIO Processor
Defot.on AnteMlI 1",,", AnlrMiS and SWfl "~S

DIEtl au~ ' lIlCll

CLOSEOUT SPECIALSI
Send S.... S.E. 10' OUt pin k 5hHI .peeial.

615 South GoIlOlin Rood, ModiMln, TennelHe 37115 ... ,u o

.--- best prices. best service.best trades s-,

"il0



Imagine All The Places You Can Tuck
ICOM's Remotable IC-180. (Think small.)

The IC-280 works fre~uendes in excess of the 2
meter band with ICOM s outstanding single-knob
tuning, so you can listen around the entire band
without fooling with three tuning knobs. With
steps of 15 KC or 5 KC, the IC-280 puts rapid and
easy frequency change at your single fingertip
and instantly displays bright, easy to read LED's,

With the microprocessor in the detachable control
head, your IC·280 can store three frequencies of
your choice plus the dial, which allows you to
select from four frequencies with the front panel
switch without taking your eyes off the road.
These frequencies are retained in the IC·280·s
memory for as long as power is applied to the
radio , even when power is turned off at the front
panel switch. And if power is completely removed
from the radio the ± 600 KHz splits are still main
tained!

The IC·280 2 meter mobile comes as one radio
to be mounted in the normal manner; but, as an
option, the diminutive front one third of the radio
detaches and mounts by its optional bracket,
while the main body tucks neatly away out of
sight. Now you can mount your 2 meter radio in
pint-sized places that seemed far too cramped
before.

Measuring only 2 Y4" h X 7"w x 3 %"d, the
bantam-sized microprocessor control head fits
easily into the dash, console or glove box of even
the most compact vehicle. Or if those places are
already taken by the rest of your "mobile shack,"
the IC-280 head squeezes into leftover nitches
under the dash, overhead, under the seat or even
on the steering column.

But don't be misled by the petite size of this
subdivided radio: the IC-280 is jam packed with
the latest state of the art enginee ring and conveni
ence features, No scaled down technology here!

Available OpUon,: - Touch Tone pad/micropho ne combinencn.
which fits the mk: plug on the radio face with
absolutely no moolfk:atlon

(Fits IlIIICOM 4-pin mle radlo1l.l

-IS' unassembled cable klt fOT long distance
remote mountlng o f the detachable

control head

IC·280
2 meter FM, 4+ MHz
Mobile Transceiver

If you are a newly Hcensednovice, send for ICOM's call'llog end discount purchase coupon. MaUyour name, c11Il slgn and date 0/ Hcense 10 yoUTICOM
distributor (see the bottom 0/ this ad),

AU teOM radio. olgntfk_ly
exceed FCC re gulations
limiting spurlou. eml...lon$.

Sped ficOIlons 5ubjed to
change without noll ce.

HflYHflUHf AMATEUR ,l,NDMARINE COIllIllUHIC,lTION EOUIPIIlEHT • DISTAIBUTED BY

ICOM WEST, INC.
Suite 3
13256 Nort hrup Way
Bel levue. Wash. 98005
(206) 747·9020

ICOM EAST, INC.
Suite 307
333 1 Towerwood Drive
Dallas. Texas 75234
(214) 620-2780

ICOM CANADA
7087 Victoria Drive
Vancouver B,C V5P 3Y9
Canada
(604) 321·1833
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TEN-TEe Omnl D transceiver
Totally solid slate transceiver With a digi tal readout Covers 16().10
meters. VOX and PTT, bui lHn squelch. built-In 4 cos CW/SSB
f il ter , 2 speed break-,n. power input: 200 watts With a SOohm load.
l OO'!lo duly cycle, baSIC 12 VOC cce-anco. AC power supply
252M/O opttonal l,Sl 126.00

1069.00 canror coote

Call for quote

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

699.95

895.00 C'''''o, ' "0,"

Prices in this catalog subjecl to change
without notice. Prices good on ly
whil e supply lasts .

YAESU FT-101ZD HF transceiver
Full band coverage: 160 10 10 meters and WWV. d igita l plus analog
readoul, noise blanker. RF speech processor. VO X. heater sWl lch.
modes SSB and CWo var iable IF bandwidth. RF and AF gain
COfllrOIs. bui lt-In power s-upply. 6146 final tubes. input power: 180
woe

KENWOOD TS-120S HF sse transceiver
An incred tbly small, all solid state t ransceiver with minia
turized cncu.te teaturing: a new PLl circuit tha t does not
require a crys tal element for each band , built-in digital
display, IF shift system, buill-in 3.s.:29.7 MHz and WWV,
bent-in cooli ng fan. protection crrcuu for the Imaltransis
tor. 4 fixed channels. available. noise blan ker . built-in VOX,
built ·in 25 KHz marker, po wer req ui reme nts R O,7A 13.8
VD C T 18A 13,8 VDC, PS-30 power supply op tional, reg u
lated 13,8 VDC at 15A continuous. 20A intermitten t, 139.00.
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YAESU FT7B
HF mobile
transceiver
Covef$: to-eo meters. 28.5-29.0 crystals StJp
plied.~: lSB. USB. CWo and AM. input
power: tOOW SSBarnl CWDC, single knob tune
up w Ith variable contro l. 100 KHz calibrator ,
receive. ollset tuning. RF atteeuatoe, ecee
b lanker, l Uted audio peak titter for CW, 135
VOC. semHlfeak-m with side tone. Power
sopply FP-12 optIonal. List 132.00.

YAESU FT-202R
2m handheld
FM transeeiver
1 walt output mini
mum, 6 c hannel capa
bi lity, ft ._ible helical
whip antenna. eqUIp
ped with IOrleburst.
compact s'ze and
light weight. S-meter
and battery condit ion
ind ica tor, Operal " on
8 AA Niead or 7 AA
dry cell batteries. '3 pr o
Xlals included .

199.00
Call for quote,

ICOM IC-502
6 meter SSB
CW portable
This unit has a telescoping antenna
and hand m tc. Frequency' 50 10 51
MHz. modes: SSB. CWo RF out
power: 3W 5SB and 3W DC CWo
Operates wilh the IC·3P$ power
supply/speaker, "C~ batteries. or a
NiCad battery pak. BC-20. Power
supply : 138 V DC negative ground

238.00 Cati l o r Quo te.

KENWOOD TR-7625
25 walt 2m transceiver
featUring memory channel . mode
SWitch for Simplex Of sWitching
transm,t Ireq. UP or down. lull AMHz
COY9rage. 800 channels, 5 kHz cttset
switch . MHz selectOf SWitch, LED.
unlock indlca lOf.

425.00 Call lor quote

Vil.....
V

YAESU ACCESSORIES
NC· l NICad Char99r lor the FT -202R
110 VAC charging current A5 milli
amps mAolor &-10 hrs ••••.•• 39.00
YM- 24 speaker/mic . lor FT-202R. 8
ohms. impedance: 600 ohms, COiled
cord & connector ••• ..• . . .. . . 29.00
YB·l AA rechargeable NiCad bal 
tery, 1.2V (FT · 202R requires 8
balterleS) .•• " ••• " •• , ••• .2.29 . a.
'ICC-202 vinyl case lor the FT -202R

'.85 • •.
Call for yours today.

TPL 702 2 2 meter
RM amplifier
Features: broad band l requency
range, solid state, linear bias switch
10 operale on FM or SSB, input: l OW
to 2OW, output SOW 10 9!JW. typical.
lOW in/70W out. f requency: 143 to
149 MHz, l00w PEP lypical output
with proper drive, 13.8 VDC al lOA.

199.00 Call for qUOle.

HUSTLER RM resonators
Precision wound With ophm,z8'd
design lor each band. Assembly
includes 17·7 stainless steel ildJust
able t ip rod for lowest SWR and band
edge marke.-. For med,um or high
power operation. Po......r rat ing: Aoo
watts SSB.
AM-l0 meter r&$ONtor , •••••• &.15
AM·15 meier resonatOf •••• ..• 7.15
AM-20 meter sesonator •••• , •• ' .15
AM-40 meter resonator . • • • .. 1&.15
AM-75 meier resonator ••••• , 115.95
AM-SO meter resonator ••••• , 17.95

YC-7B external
digital display
Remote d isplay 01 operating Ire
quency 01the FT -7B. Complele with
cable: innerconnect lons may be
completed In seconds Display
resolution: to 100 Hz (6 d,gl lS). powe.
ccooececes l or the fT-7B need no
alignment. mounled With veerc
pads.

110.00 c."."".,

ICOM
IC-215
2m FM
transceiver
Features: 15 channel capaci ty ,
MOS FET AF amplilier and 5 tuned
circui ts in the Ironl end lor optimum
sensitivity and selectiv ity, S-meteron
Ironl panel. dual power level, 3W H i
lor long distance, 0.5W Low lor local .
138 VDC, uses C ballenes or re
chargeable battery pak. BC-20.

215..00 Call lor quote.
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HUSTLER
antenna accessories
Mo.l mast lor deck o r lender mount

...95
M().2 mast fOf bumper mount 21.15
AS5-2 resonator spring for e,ther
mount .. . ..... . . . • • •. , • ••••• , 5.15
BM·l bumper mountlits any shape
bumper . ..... . . .... . .. • • • • • . 15.t5
L·1A-144IHd 11M 144- tong wIth PL
259 connedor & split lead _ 4.15





C. Stewart Giffmor WIFK
Spencer Road
Higganum CT06441

Vodka Amongst the Penguins
- hamming with the Russians in Antarctica

Mirnyy, 1961.

Photo A The diesel ship OB is wedged in sea ice near Mirnyy, Antarctica.

--

leave from school already,
to work in the Azores
Islands and also to study at
Edinburgh, Scotland, but
this chance was too good
to miss. Bob Helliwell
knew I was interested in
Antarctica, since he was a
Scoutmaster and remem
bered that 1 had narrowly
missed being chosen as the
Boy Scout to accompany
the USIGY Antarctic Expe
dition. Also, I was familiar
with the research work pro
posed by the National Bu
reau of Standards, since 1
had operated similar
equipment during sum
mers when I had worked
for the Stanford Research
Institute .

Well, I was lucky enough
to get the job. I was briefed
quickly at NBS and at the
National Science Founda
tion in Washington . I then
left New York City in a
DC-7 bound for Capetown,
accompanied by crates of
gear weighing over 12,000
Ibs. In Capetown, I met the
Soviet ice cargo freighter
08 (named for a large
river in Siberia) and pro
ceeded to Antarctica,
where 1 spent the next 13
months at Mirnyy, the So
viet's largest base. (See
Photo A.)

Not only did I do radio-

---

to the original candidate,
and his replacement must
be chosen and must leave
for Antarctica immediate
ly," HelliweJl said. "The can
didate will meet the Soviet
expedition ship in Cape
town if he can get there in
time, and the ship has
already left Leningrad!"

I was hoping to finish my
E. E. degree in a couple of
months. I had taken one

He explained that the
National Bureau of Stan
dards at Boulder, Col 
orado, under a National
Science Foundation grant,
was sponsoring a US ex
change scientist to go with
the sixth Soviet Antarctic
expedition to Mirnyy Base,
Antarctica. They were in
terviewing several people
at Boulder right then.

"Something happened

--

UStew, how would you
like to go to Antarc

tica for a year with the Rus
sians?" Professor Bob
Helliwell asked me one
morning at Stanford Uni
versity, California, in No
vember, 1960.

"Sure II I said "when do• •
I go?"

"Well," said Helliwell,
"you'll leave right away.
That is, if you get the job!"

126



- - 0·

,,

e ' 0 0 10 00
I I

K'l OllnH'

in Antarc tica is cove red in
my essay, " Earl y History of
Uppe r Atmospheric Phys
ics Re search in Antarc
tica," l. Lt.anzerotti and C.
G. Park , ed ito rs, in Upper
Atmosphere Research in
A ntar ct i ca , Ameri can
Geo phys ica l Union, Wash
ington DC, 1978.)

The lonosonde has def
inite limits to its use in
polar regi ons: The man
made signa ls have to pass
through the ionosphere
twi ce, being absorbed on

t

I

• VOSTOK

MIRNH
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Photo B. Th is is a picture o f a map of Antarctica wh ich was
drafted b y the author's wife. It sho ws the location of the
fou r stations.

I
I

Lt. Malcolm P. Hanson,
of the US Naval Research
laboratory, cons t ru c ted
equipment and made the
fir st such polar measure
ments while on Byrd's first
Antarctic expedition, in
1929-30. Edward V. Ap
pl eton , who won the Nobel
Priz e in physics in 1947 for
his ionosphere researches,
utilized sim ila r equipment
in northern Norway during
the 2nd International Pol ar
Year in 1932-33. (The gener
a l history of radio res earch

Photo C "Sopka Radio" (Radio Hill), where the Mirnyy
transmitters and UA 1KAE were located.

.. 6-

radio-wave absorption in
Alaska, and the name was
coined from Relative 
Lo n o s p heri c -Op ac it y
meter. The inst rume nt it
self was based on noise
measuring gear developed
for radio astronomy. But
whereas a radio astrono
mer would use s uc h a
receiver to measure galac
tic radio noi se, I would use
ste lla r radio noi se as a
signa l source to measure
the absorption of thi s noi se
at HF in the ionosphere.
Th e absorption I measured
is caused by, or associa ted
with, solar sto rms, auro rae,
a n d other geophysi cal
events.

Study of the upper ion
ized layers of th e Earth's
a t m osp he re, both from
ground le vel and from
rockets and sate ll ites, is
important not onl y for in
creased knowledge of plas
ma physics, wave propaga
tion, and geophysics, but
also it co nt ributes to our
daily efficient use of the
radio spect rum for tel e
co mm u nica t io ns. Back in
1925, Merle Tuve and Greg
ory Breit, at the Carnegie
In stitution 's Department
of Terrestrial Magne ti sm in
Wa shington D C, fir st
studied th e ion osphere ver
tically using a pulsed , verti
ca l-so u nd ing tran smitter
and receiver-a c ru d e
radar. Thi s technique was
further developed during
the 1930s and during
World War II , and the st an
dard instrument wh ich
evolved came to be known
as the lonosonde.

Thi s device, often using
a delta or halt-rhombic a n
tenna aimed at the zenith,
se nds pulses skywa rd o ver
a broad range of frequen
c ies from 2 to a bo ut 25
MHz. The reflected s igna ls
received at the gro und
allow one to me asure the
" he ight" of the ionospheric
layers and the e lect ro n
density at the peak o f the
reflecting layers. This type
of approach has been used
even in the pol ar area s for
many ye ars.

physi cs research and meet
and get to know many
Sovie t colleagues, but I
al so became one of the op
erators of UA1 KAE , which
was for some years Antarc
tic a's only active Soviet
ham radio sta t io n. During
my interesting time with
the Soviets, I traveled to
numerous locations in the
Antarcti c. These included
the Sovie t Vosto k sta t io n
at the southe rn geomag
netic pole, where the world
record for minimum tem
perature was se t (- 1 26.9°
F., re corded in August,
1960), and the US station at
the geograph ic So uth Pol e.

I spent most of my time
at Mirnyy sta t io n, located
a t about 93° E, 67° S, on the
coast of e aste rn Antarc
tica . (See Photo S.) Mirnyy
is sit ua ted on continental
ice anchored by underlying
rock formations near the
sea-The re is a dangerously
steep 50-foot cliff over
looking the sea to the
north; two hill s protrude
from the ice. UA1 KAE , the
ham sta t io n, and the rest of
th e radi o t ra ns m itt in g
equipment(s hown in Photo
C) a re located on one of
these hiJls - "Sopka Radio,"
which means Radio Hill.
Mirnyy had a population of
about 100 persons in the
winter, including 20 as
sorted geophys ici st s and
meteorolog ists. (See Photo
D.) Most of us lived in
se pa ra te buildings having
from 3 to 12 o ccupants
eac h, and, when weather
permitted , we traveled
along " l e nin Avenue" (see
Photo E) to a central dining
hall for meal s, meetings
and mo vies.

My main purpose in go
ing to th e Antarctic , be
sides se rving as a guest and
exc hange sc ient ist with the
Russians, was to initiate a
program of cos m ic radio
noi se measurements in the
Antarctic. To make these
radio noise measurements,
I brought along two Riome
ters. The Riometer was first
designed to st udy auroral
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Photo D. A cold and windy " May Day," 1961, at Miro yy;
the author ;s th ird fro m the fef t The p ower fines a re from
d iesel-powered eJec tric generato rs and run to the
buildings where heat coils feed hot water radiator systems.

passing up from the ground
and then absorbed again
upon retu r ni ng down
towa rds t he rece iver. Dur
ing active aurora l even ts o r
a fter sola r storms, the ab
sorpt ion of rad io waves at
MF and HF is frequently so
high that no signal is re
ceived on the ground, and
the io nosphe re is sa id to be
in " blackout" condition. It
is so-ca lled because t he
lonosonde record shows
no evidence of returning
pulses . .

It is just during these
events, however, that so
much of importa nce hap
pe ns in radio physics. C. G.
little a nd H. Leinbach. the
designers of the Riometer
(Proceedings, I. R. E.• 47. p.
315,1959), realized t ha t if a
signal source could be
placed outside the Earth's
ionosphe re , t he signal
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Fig. 1. Block diagram of Riometer.

would suffer much less ab
sorpt ion. The device could
t hen re port continuously,
even dur ing tota l rad io
com mu n ica t io ns bl a c k
o uts . In ad dition , t he
Riometer could measure
absorption at frequencies
as high as 50. or even 150
MHz, where no vertical
pu lses under no rmal condi
tions would be refl ec ted
from t he ionosphere .

O f t he two Riometers I
brought with me, o ne was
for use at 30 MHz as the pn
mary unit and the other was
a backup unit which could
a lso be used at 50 MHz.
(See Pho to F.) Ionospheri c
a bsorption usuall y varies
as the inverse square of the
fr equ en c y ; thu s the
50-M Hz u nit could be ex
pected to measure (30/50P.
or about 0.3& as muc h ab
sorpt ion as t he 3O-MHz
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unit. The Riometer needed
as its heart a good receiver.
We chose t he Hammarlund
SP-600, since it was capa
ble of operati ng with a
bandwidth of about 1 3 kHz
and covered the HF bands
up through 6 mete rs, t hus
allowing me to operate
e ither unit on 30 or o n 50
MHz.

Basically, the Riometer is
a servo-controlled, self-bal
a nc ing recei v ing system
desig ned to mea su re
ionospheric absorption by
monitoring "cosmic noise."
The block diagram of an ear
ly version is shown in Fig. 1.
Reference to this d iagram
will faci litate interpretation
of the fo llow ing description .

The diode sw itc h uni t
switches between the an
tenna and t he servo noise
diode at an audio rate . The
resulting signa l is fed into a
low-noise re c e ive r (t he
SP-600) whose detected
output cons ists of alter
nated noise from the an
tenna and from the servo
noise diode. If the two in
puts are balanced, the
detector output looks like
an audio squa re wave.

The re ce ive r-d e t e c tor
output is fed through an
aud io su p press ion ci rc uit
a nd an audio amplifier in
to a phase-sens itive detec
tor. (The audio suppression
circuit breaks the servo
loop when a strong inter
fe ri ng signa l is present.I
The de o utput of t he phase
se nsit ive de tector depends
in amplitude and sign o n
the unbalance between t he
no ise-d iode signa l and the
antenna signal. The output
of the phase-sensitive
detector is fed to a dc
am p lifie r whose o utput
const it utes the inpu t signal
to the no ise-diode cont rol
ci rc ui t, which functions in
suc h a manner as to bring
the noise output of the ser
vo no ise diode into equali
ty with the noise signal
power from the antenna .

The p la te current of the
servo noise diode is direc t
ly pro po rtional to t he input
power of t he antenna sig-

nal a nd is recorded on a
pen recorder . Additional
ref ineme nts, s uc h a s
swee ping t he local o sci lla
tor of the receive r through
100 kHz and using a mini
mum signa l detector, se rve
to m inimize the effects o f
inte rfe rence on the Rio
meter. So li d-s t a te Rio 
meters having digital o ut
put and automat ic data
processing are now in use ,
but my vacuum tube units
at Mirnyy in 1961 were
quite similar to the original
design o f little and lein
bach. They requ ired da ily
ca lib ra t io n and adju s t
ment .

The Riometer was a big
improvement over mere ly
measuring rece ive r noise
power, sinc e the noise
diode cu rre nt co u ld be
ca re fu lly measured each
da y and recei ver -gain
cha nges with tube aging
had only a minor effec t o n
the system. We wa nted
res ults accurate to o ne- o r
two-tenths of a dB over
periods of a year. I had a
very fancy ac-powered pen
recorder, but 1 found the
50-Hz power a t M irnyy
varied b y se ve ra l Hz
throughout the d ay, so 1
we nt back to us ing two o ld
s t a n d a rd sp r ing-wo und
Esterl ine-Angus pen re
co rde rs which I could ad
just to record with an ac
cu racy of about plus or
minus a co uple of minutes
a day.

In addition to the Rio
meters, I had assorted test
gear: two Hewlett-Packard
'sco pes, an rf bridge and
signa l gene ra tor, an H-P
VTVM. and a Hickok tube
tester. 1 a lso had t he loan
of a fine Co ll ins 51)4
receive r, courtesy of Mike
Vil la rd W6QYT of Stan
ford University. With this, I
hoped to monitor short
wa ve-broad ca s t-sta tion
signal strengths after sola r
storm events and also try
to listen fo r around-the
world echoes (and maybe
long-de lay echoes) f ro m
V illard 's expe rimenta l
transmiss ions on 21 MHz. I



Photo E. This is "Lenin Avenue," the main drag at Mirn yy.
The picture is taken from Radio Hill look ing north to the
o ther rock y hill, which is at the edge o f the sea ice.
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months, since we all had so
mu ch work to do to get the
general aspects of the ex
pedition in o rder a nd to get
the va rio us scie nt ific ex
periments working.

For exa mple, the anten-

•

-

transmitter using a 12AU7
or 6AH6 as a vfo, a GAG7
d rive r, a nd push-pull GL6s
running 75 Watts o n 40, 20,
a nd 15 meters. I knew I
wouldn't have time to d o
any rig-building for severa l

Photo F. The author is stand ing beside the 30-MHz and
50-MHz Riometers. A lso sho wn are the power supplies,
Esterline-Angus chart recorders, test gear, and Ham
marJund SP-600 receivers.

Each different frequen
cy-say, of the lightning
st roke- pro pagates with a
different velocity, so th at a
pulse which sounds initial
ly like a " cl ick" near the
so urce may sound like a
long whist1e, decreasing in
pitch, at the ot her end of
the Earth . As it turned out,
a Cze ch vis it ing sc ient ist
had recorded " whistle r"
a nd VlF activity at Mirnyy
station for some months
before my arrival. Thus I
sent the whistler gear on to
Vostok station , a unique
location with geomagnetic
c o o rd in a t es ne ar 90 0

S- so met hing like Thule,
Greenla nd, in the north . No
one then knew wh at sort o f
wh istler activity would be
heard at Vostok, since it
was at such a high geomag
netic latitude.

Although modern Vl F
work in the Antarctic dates
from the late 1950s, VlF
work in the polar regions
was initiated o n Byrd 's 2nd
Antarcti c e xpediti on in
1933-34 by John Dyer (now
W1 BJD). In those days, there
were hopes of connecting
" w hist le rs" with meteor
sig htlng s . Dyer ne ver
pu bli shed hi s f a sci 
nating VLF observat ions, but
co rrec t ly he noted no cor
rel ation between whistl ers
and meteors. My VlF mea
sureme nts had o nly limited
success, but my Riometer
results were first in what
has been a continuous and
growing use o f th is radio
wave-absorption measur
ing technique in Antarc
tica .

When I first arri ved at
Mirnyy, I wished I had
brought an HF transmitter
with me for ham radio pur
poses. r had been licensed
first in 1953 as WN00DE,
as a high-school fre shman
in G ra ndv iew, Missouri ,
and I had kept so mewhat
active as W00DE and at
the Stanford stude nt sta
tion , W6YX. Lo oking
through my stoc k o f
vac uum tubes, I figured
that I cou ld build a CW

never heard any long
delay e choes, but in free
hours Idid get quite a bit of
pleasure from monitoring
baseball and football
gam e s broad ca st o ve r
Armed Forces Radio, and I
often caught Willis Con
ove r's Voice of America
Jazz Show.

For a student research
pro ject at Sta nfo rd, I had
const ruc ted a large, 84-ele
ment. 4-boom log periodic
antenna array on a rotating
eo-teet tower, combined
with a .2 5-t o -3 5· M H z
sweep-frequency receiving
system for so lar and plan
etary radio astronomy in
ves tigat ions (see Electrica l
Engineer in g, 8 1, p . 22 ,
1962). O f co urse, I couldn't
bring the lPA array with
me, but I did bring the re
ceiving system. I hoped to
erect a rhombic a ntenna
and cont inue my measure
ments at Mirnyy. Although
I made a few measure
ments, my first priority was
to the Riometer work, a nd I
didn't do mu ch with the
swee p- fr e q u e ncy radi o
astronom y gea r.

In add ition to the above,
r al so brought with me an
Ampex tape re corder and a
sma ll so lid-state (re mem
ber, we ca ll ed them "t ran
sistorized" in those days)
Develco audio amplifier
and loop antenna to record
geophysical noises in the
VlF range from about 100
Hz to 10 kH z . Bob
Hell iwell had loaned this
eq uipment to me. Vl F re
cord ing was becoming of
great importance to upper
atmospheric and space
physics research. Today,
Vl F research has assumed
eve n greater importance
for plasma geophysics and
t el e communications re
sea rch. lightning strokes
and o t he r natural phenom
ena sometimes propagate
as radio frequency energy
along magnetic field lines
from o ne end of the Earth
out thousands of miles
and then re-enter the at
mosphere at the other end
of the field line.
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Photo G. The author is erecting an antenna element.
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would be Soviet ham sta
t ions piling up to work
UA1 KAE. In those days I
d id not know the Cyrillic
alphabet in code (the re are
severa l extra le tters su ch
as: ya = .-. -; ch =
-- _ .; sh = ----,
etc.) . The Soviet sta
tions , naturally, would
swing into Cyrill ic. I would
then come back in badly
transliterated Russian say
ing, " I do not write Cyrillic;
I am an American operator
of UA1KAE ." Invariably,
the Soviet operator then
cut off his transmissions. I
suppose at t he least he
thought I was a pirate sta
tion .

I did have a few CW-SSB
QSOs with American hams.
These were in attempts to
talk with my parents in
Kansas City, Missouri, and
with some of my university
frie nds in Palo Alto ,
California . Other ha ms
passed traffic fo r me
through the ham stations at
McMu rdo and othe r US

..

13,000-foot p lateaus of
east Antarctica , meet
much warmer winds off the
Indian Ocean, and all hell
breaks loose. O ne time,
winds broke two .y,. -inch
stee l cables holdi ng down
one of our Il-2 ai rcraft (a
Russian vers ion of the
DC-3). The plane took off
by itself under wind power
and flew about 3 miles o ut
over the sea ice before
crashing into an iceberg!
Many, many days the
weather was such t hat we
could not ventu re outs ide
and go the 150 yards to the
d ining hall, o r, if we cou ld,
we had to go in teams
a long rope-guided paths .
Thus, the "h -mile trip to
Radio Hill through drifts, in
b lizza rd conditions, forced
me to cancel a number of
my hamming sessions at
UA1KAE .

One amusing thing often
happened when I operated
CW. UA1KAE was cele
b rated th ro ug hout t he
USS R, a nd the re often

stro ng ham stations in the
US. I a lso heard KC4USV at
McMurdo Sound, Antarc
tica.

I was told that the trans
mitter building was, in fact,
the location of ham sta
tion UA1 KAE. (See Pho to
H.) KAE signified Antarctic
Ko nt ine ntal Expedi t ion;
the UA1 indicated that the
ex pedit io n's ho me base
was l eningrad . I was told
also that I could be o ne of
the operators of UA1KA E.
The station didn't operate
during die 'austral summer
since everyone was too
busy, but as soo n as An
ta rctic autumn came
around in March, I began
to go up to t he ham station
once o r twice a week, when
weather condi tions pe rmit
ted . We had seve ra l t rans
mitte rs at Mirnyy, some of
5 kW and one o r two of
'l-to-Zk-w input. It was one
of these latter transmitters,
usually with dipole a nte n
nas, that was used for ham
ming.

UA1 KAE had averaged
about 1500 QSOs per year
since it had been set up in
1957. The t ransmitter was
no t capable of SS B opera
ti on . I atte mpted to
o pera te AM, bu t the ri g
did n't seem capab le of
muc h modu lation, so my
contacts were nea rly a ll
CW. at least o ne-way. I
usuall y worked 20 meters,
although I did get on 15
and 40 meters. I didn't
operate UA1 KAE as often
as I might have wished due
to my own work schedule
and also du e to our
weathe r. It doesn't get very
cold at Mirn yy. Un li ke
Vos tok, whi ch regu la rly
runs at about - 1000 F. in
winter, Mirnyy rarely gets
be low - 400 F. On the
other hand. Mirnyy has a
heck of a wind-chill factor!

Mirnyy is located on the
east coast of Antarctica,
where the world 's worst
storms occur. The cold in
land bases have no wind to
speak of during really cold
periods , bu t winds come
down off the 10,()()().. to

nas for my Riometerse- see
Photo C- we re b road
band. a-element yagis
that is. two d riven ele
ments, each over a ref lec
tor, phased so that the
beamwidth wou ld be ap
p r o xim at el y ci rcu la r .
These elements were of
aluminum p ipe ap p rox
imately 3 inches in diame
ter, p laced arou nd very
heavy f ibergl ass pol es .
Erecti ng th is a rray took
quite a bit of time. Because
of local conditions. I even
tually replaced this rather
elegant design with a sim
pie wire dipole placed
over a metal roof as t he
reflector.

Well, I mused over my
pro posed 616 rig a nd
wrote a letter to the FCC to
be mailed to them when
the Soviet ship 08 left the
A nta rc t ic to ret urn to
leni ng rad . I wonde red
whether or not I should
operate as W00DE/KC4. I
was on a continent not
claimed by the US (or by
the USSR. for that matter).
and I was not on a US ex
pedition.

In the meanti me, I got a
cha nce to visit the radio
communications center at
the base . This buil ding had
a sma ll stud io room for
broadcasting to Moscow, a
ro om fo r "r e fe tvpe t
equipment, and a genera l
operati ng room con taining
tape recorders and several
MF, HF, and VHF receivers.
I learned that the military
HF receivers used at Mir
nyy covered 1.5 to 25.5
M Hz . Th e transmi t ters ,
however, were not in the
comm unica t ions cente r
but were located o n Radio
Hill , a bou t a hal f mil e
away. This was done in an
attempt to lessen loca l
QRM when the station was
operating simultaneous ly
on several frequencies.

Quite soon thereafter, I
wandered up to the trans
mitte r building and spent
about an hour liste ning on
20 meters. I heard good
signals from South Amer
ica a nd also from seve ra l
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Photo H. This is the UA1KAE Q5L card. The star marks Mirn yy's location.

stat ions; these hamgrams
were the n sent to me via
Navy ci rc uits from McMur
do to Mirnyy. Hams (some,
regretfully, now s il e nt
keys), or cal ls I remember
with gratitude , incl u d e
Mike W0MAF, Fred W6QS,
Jule s K2KGJ, W0RDR ,
W0MM , and lee Bergren.

, had also another quite
different but amus ing inci
dent involving CWo I was
asked to help ge t a RTTY
link going between Mirnyy
and McMurdo sta tions. We
had tried for some days
withou t success a nd al so
had had diff iculty raising
McMurdo on CWo I sug
gested that I co u ld try
McMurdo o n t he ham
bands, and t he chief radi o
eng inee r a t Mirnyy agreed
that it was worth the effort,
so I went up to the trans
mitter bu ilding and listened
o n 20 me ters sideband .
Sure enough, there wa s
KC4USV, big as life .

Now, it happened in
t hose days (just as it does
today) that ham t ickets
were issued at Anta rct ic
statio ns to men who sup
posed ly had qualified in
the Anta rc t ic a nd were
given Cond it ional class
licenses. I am pretty sure
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that some of those license
exa ms were a sham. I tried
to break KC4USV's state
side SSB QSO via my own
CWo I tried several times,
slowing my CW to well
under 13 wpm. The US ham
called the KC4USV op's at
tention to my break call,
but the KC4USV op mum
bled something about not
being able to copy it and
refused to let me break in.

A couple of days later,
when communications
were re-established , I sent
a sho rt comment to one of
the regular Navy CWops to
the effect that at least one
of the KC4USV op s
had better take some of the
grease out of his jaw and
beg in applying it to his
elbow. The Navy CW op
agreed with me. little did I
know that the McMurdo
comm unica t io ns officer in
c harge (a) knew virtually
nothing about radio, (b)
was one of those individ
ual s who had been " give n"
Cond it io nal tickets, (c) was
the guy at the microphone
a t KC4USV the day I had
tried repeatedly to break in
o n CW, and (d) read my
brief radiogram describing
his performance!

That incident was al-

most as funny as the time a
US biologist at McMurdo
had a fit when I told him
over the radio that the
" ra re" white-blooded
fishes we had caught in a
Mirnyy fishing contest had
been eaten by us right after
the event. Boy, he howled
about the principles of the
scientific life, the duties of
the scientist and so forth,
when all he really wanted
was for me to haul back
some fish in formaldehyde
so that he could publish a
paper . I told him, truthful
ly, that we had no for
maldehyde at Mirnyy and
that we had already drunk
all the vodka and grain
alcohol ! Actually, the fish
were fried up and were
pretty good , tasting like
perch. Penguin eggs, on the
other hand, were terrible,
ta sting and smelling like
rotten fish. (See Photo I of
my friend " litt le Vasily"
and I trying to consume a
penguin egg omelet. )

By the way, we didn't kill
any birds or eat living
penguin eggs at Mirnyy;
the eggs we ate had been
blown away from the Em
peror penguin rookery in a
storm and had frozen .

My Soviet friends made

up in ingenuity for what
they lacked in parts and
supplies. While we did
some rather hazardous
things on aircraft flights
(such as cooking lunch in
flight on an open-flame
burner, quite near barrel s
of aviation gasoline), they
had a good air-safety rec
ord. Unfortunately, their
fire-safety record at Mirnyy
wasn't so good. Fire is a
deadly enemy in the Ant
arctic since there is vir
tually no water available
to fight it. Eight meteorol o
gists were lost at Mirnyy in
a fire just 4 months before I
arrived .

Similarly, the Soviet
communications equip
ment was boat anchor st uff
which seemed to work
pretty well. Even so, two
old 1940s-vintage RCA re
ceivers were incorporated
into gear in use at Mirnyy. I
as sume that these were old
le nd-lease receivers from
World War II. I had a 1960
RCA Semiconductor Hand
book with me, and the elec
tronics people were
amazed and almost in
credulous at the relatively
large number of transistors
which were then available
to industry and to hams. To
prove my point, I had at
least the Develco VlF
receiver to show for solid
state gear. NSB had al
ready constructed solid
s t a t e Riometers, but I
could not take them to Ant
arctica because they had
not yet been through the
required six months of
laboratory shakedown.

Other items of great in
terest were my s te reo
music tapes, lightweight
nylon clothing, Missouri
corncob pipes, my Pol
aroid camera , and , of

. ,.
course, various men s pre-
ture magazines.

On my part, I found
qu ite fas cinating the
Soviet's leather and fur
clothing, their language,
the great s im il a riti e s I
found between Ameri can
and Soviet humor, and the
way Americans and Soviets



Photo f. The author and his friend, "Li tt le vesuv"Nikonov,
a meteorologist technician, attempting to eat the terrible
tasting omelet made from Emperor penguin eggs.

Photo j. Mirnyy sta ff members celebrate the author's bir th~

day, November 6, 1961.

had gotte n m isla id in ship
ping my baggage o ut of the
Antarct ic in 1962. To those
of you w ho have recen t ly
rece ived 1961 QSO conf ir
mation from UA1 KA E post
ma rked 1978 - sor ry, fel 
lows! •

Note: My thanks to my Wile ,
R. G. Gi llmor, for drawing the
map of Antarc t ica, and to A.
Bothell l or help with photo
reproduct ion.

being things like 4K1 A in
stead of the old UA1KAE.
But all in a ll. it was a gre at
experience for m e, and I
recall many events fondl y.

Finally, I must confess I
have probably set a record
or near-record for po or
QSling. In go ing through
so me o ld boxes last yea r, I
fo u nd some 17-ye a r-ol d
QSl cards from UAl KAE
for co ntacts I made. These'

I

to see flights in a nd out of
Antarctica. As eve rywhere
el se , c o m p u te rs, mi cro
electronics, and sa te llites
have a lte red eq uipme nt ,
method s used , and re
search questions asked in
the Antarctic. Mirnyy is no
longer the main So vie t
base, and even the Sovie t
ham ca lls have cha nged-

view the world and react to
numerous sit uat ions . (See
Photo J.) Most of all , I
found the Antarcti c itself
intriguing, subtl e, and for
bidding.

Lots of things have
cha nged since I spent 13
months as a guest with th e
Soviets 16 years ago. It's
mu ch more co mmo n now
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ECH.......
ALK"
6A79

DFC
(DIGITAL FREQUENCY CONTROL)

KEN\NOOO

in the TS-180S HF Transceiver
features four memories with digital

up/down paddle-switch tuning.

UPDOWN

A memory frequency can be stepped up or down 20 Hz at a time. II the
UP01 DOWNswitch is kept depressed, the frequency changes conM uously
In 2O-Hz steps. The rate of change can be increased by depressing the op
positeslll'l tch while the appropnate switch remams depressed.

The origlnal lrequency can be recalled alter It has been digitally tuned
by theUP01 DOWN wllch, by moving the M RECAll switch to any posmen
other than the one on which it is memorized. and then resetting it to the
origlllal memory position.

Thememory Ire.9!!.ency,anent is digitally tuned, can bestored bypushing
Ihe OSP/Ml or l lle~switch ,

,---- M.SHIFT -----,

To stole frequencies in the other threememories, themain tuning is set
tothe desired frequency (which wewill call frequency Afor thisexplanation)
and the[M] switch is pushed in (a "beep" will be heard), To store frequency
B, pustlthe[M] switch to release it. and then push aqam ("beep"), Now fre
quency Bwill be stored in the~ memory and frequency Awill shill to the
M' memory. To store frequency C, push th e~ sw itch to release ii , and then
push again ("beep"). Frequency Cis now stored inlM!, frequency BIII M',
and nequencs Ain M".

Howcan the memories be tuned up or down in Irequency?
On the front panelof Ihe TS-1BOSare apair of pa ddleswitches fordigitally

tuning any01the memories up or down in frequency,

eVFO - FI X/M RECALL
n. RCV .l. M1 M '

o F1X---1,'I ",~-M"
XMIT

0>
Sioring another frequency in 1M! will shi ft the memories eqam. and fre

quency Awill be lust, unless it is recalled and storedinl!!!again betcre an
other frequency is stored. Therefore. as statcns in memory are worked or,
lor some olher reason, a memory frequency is no longer needed, it can be
erased automaticall~ asit shills out of M" whereanother frequencyis stored
inU!!] This method of moving memory trecuences"up thestack" retains the
chronological order 01entry lor easyopera tion, which is particularly impor
tant in a contest. The operator. then, does not need to remember which
memory in whichhe stored aparticular frequency.Torecall any of thestored
frequencies, simply set the M RECAll switch to the appropriate pusitiun.

How will lour memories improve operating eflieiency on the HFhamhands?
The TS·180Swith OFC features lour memories, each one digitally tunable

upand down in minute 20-Hz steps by meansof dual-speed paddle switches.
It's likehaving lour remote VfQ's in addit ion to the built-in VFO.

TheSl!lI11US OX chaser. tor example. can program various OX pileups in
to thelout memories. andperilldical ly check thoseneuueneesto determine
ume OXsta tion is listening for calls 110m his call area, The memories are
usable lor transmit. receive, or nansceive operation. Therefore, a memory
can beused on lI ansmil and the VFO on receive,or vice versa,ei therof which
can be lunedupor downin Irequency, forworbngOX stations whoare listen
ing for calls several kilohertz away from their transmitting frequency. With
mepush01abutton, the operator can listen on his transmit frequency,whictl
he can tune, and be ready for aperfectly limed call to theOXstation, imme
diately after another station finishes working lhe OX staten.

The memories are also extremely convenient forcontest operating. Pile
ups can be storedandperiodically checkedfor improvedpropagation orother
conditions for Mgettlng throughM. A MCO CONTESTM frequency could also
be stored

Thememories ale also very useful for stonng net and schedule lrequencies.

Wbltlre_JlCies are displayed on the digital rudOll1 during_maryoperalion?
The digital display shows the memory frequency being used, whelher in

receive 01 transmit mode. It also shows the actual VFO frequency when the
VFO is activated, orthe fixed-channel frequency,orthe remnteVFO frequency
(if theoptional VFO -1BOis used). SeparateRIl (receiver incremental tuning)
contro ls are provided fOI VfO and memoryllixed·channel operat ion, and the
RIl frequencies. when RIT is utilized. are displayed.

When a frequency is stored in the "M!" memory. the digital display can
be switchedto indicate the stored frequency and the difference between the
stored and VfO frequencies (with signs to show VFO above or below the
stored frequency). This function is handy for tempcrarnv moving all of anet
frequency with another station by aspeciliednumber of kilohertz,and, after
completing theconversation, movingback immediately to the net frequency
stored in the "M!" memory.

Whilare the dillereltCes between the IDlJr Memories in Ille TS-ll1S willi DFt'?
Tile MI memory is intendedlor lastor temporary memory operation such

as moving off of anet frequency, The[0. M', and M" memoriesare used fOI
relatively longer storage applications, such as 101 net frequencies. sched
ules,etc. Anyof the memories can beusedlorslOllng OX or contest "pileup"
Irequencies or transmit or receive frequencies when working "split Ire
quencs" operation with a OX station.

How Ire trellllencies storell ill melllGry. IIIII.w Ire 1Ile, recalled?
The OFCmemories can store frequencies from tileTS·1BOSinternal VFO,

the fixed channel, and theoptional remoteVFO , Tile RIl frequencycan also
be stored, and frequencies can be shilled from one memory 10 another. To
storean operating frequency inM1. simplyset themain tuning to tne desired
frequency and push the OSP/MI switch, a "beep" Will be heard.

,----- M.IN --- -,

DSP/M1

To recallthe frequency stored in Ml, set the M RECAl l switch to M1.
To receive on the memory frequency, the RCV switch should be in. To

transmit on the memory frequency, the XMIT swccnshould be in, To trans
ceve on tnememory frequency, both the RCVand the XMIT SWitches stlould
be in.

Willlf1l9ll'OrJ frequencies be retained Ilter power isshut oil?
All memorized frequencieswill be re tained for approx imately 30 seconds

after power is shut en Memory backup batteries (Penasnnic Wl -14 or G·13,
Eveready 357, Durecell 10114, or RAY -O-VACRW-22 or RW-42) may be in
stalled to retain memory frequencies tor an indelinite period alter power is
shut oil . Thesebatterieswill function for about oneyear of normal operation,
The batteries provide backup voltage for thelM!, M', and M" memories,

Th e MIfOSP memory is intended for temporary applications, but can be
modi fied for backup natterv operation. The balleries lie silver-oxide type
an d are not su ppli ed by Trio-Kenwood They are commonly available at
local stores.



GOOD THINGS COME
SMALL PACKAGES

IN

r",SECOND ANNUAL L1nLE ROCK~
{ . HAM-A-RAMA "

Aug. 4 & 5, 1979
9:00 a.m. to 6:00 p.m. Saturday
9:00 a.m. to 2:00 p.m. Sunday

(Dealers may set up
Friday evening)

ARKANSAS STATE FAIRGROUNDS
L1nLE ROCK, ARKANSAS

.. Ol:laler displays In ai.-(:ondit ioned building

., ARRL·approved hamll/st with AAAL booth In
display building

... ARRL forum and MA RS metlting

... Giant Uea markel, 52 per parking space
... Party Satu.day night
.. Covered tiea market area In case 01 rain
.. No commercial dealers in Ilea ma,ket a,ea
.. RV hookups on lalrllrounds and two KOA

cs mpll rounds w ith in 20 miles
.. Ham '",s! located 2 mllas ..... ast of 1·30 on Roose·

....It Road
.. Talk·ln on 146.341.94
.. Hourty door prizes plus 2 major prizes
.. For further Inlorm"tlon contact

Morri s Midd leton AD5M
19 Elmherst Drive Dept . B

\ little Rock, Ark. 72209 J
'- Phone (501)·568-0938 -/

NOW from BETTS
Hypersll power transformer
Prl has 4 115 fo r 230 or 440;
Sec 803 @ 735 ma.-Use 2
xfmrs bridged lor 1500 VDC
Price ore-care USA 539.95

Jennings vacuum variables
UCS·500@7.5KV $165.
UCSXF·1000 @10KV $255.
UCSXF·1200@10KV 5275.

Filter choke, swinging
3·15 hy @ .6'.06 amp res 112
1KV ins. 5x6x7 29lb5.
Ship pre-pard USA 539.95

on liIter capacitor
10 mid @ 2KV 3x4x5 5 Ibs
Ship pre·pald USA $15.95

J.S.BETTS _,es
l O~IPA"Y

....G2G
G&.G RAdio Electronic:s CO.
45·41 WARREN ST. (2nd lloor)

NEW YORK. NY 10007 rho212·261·4605
OrEN 9Am to 5 m

Wrilefor CATALOG
CRAMMED WITH GOV'T SURPLUS
EI F:r.TRONIr. GFAR SEND soc FOA H.-.NDlING• •

ARC·5 TRA NSMITTER-with all tubes and
crystals - NEW $16.95

AC POWER SUPPLY- lor abo.... transmitter
completely wired & tested, NEW $2ll.5O

ARC·3 RECEIVER -100-156 MC crystal
controlled. excellent condll!on with tubes $24.50

ARC-3 TRA NSMITTER -100'156 MC crysta,
cont'olled. excellent condition wit h tubes $29,50

TG-34A CODE PRACTICE KEYER-wlt h
take·up reel and AC Une cord, new eons. $24.50

2000 ohm headset, NEW $3,95
600 ohm headset with Chamois cushions

excellent cone. $3.95
All types o! transmitting, rece iving & apticial purpose

tubes available, We Invite you, inquiries,

P.O. Box 426 Fairburn, GA 30213
Phone (4G4}-964·3764

Terms: F.O,B. NYC. 25 "10 deposi t witn croer. eereece
COD Or 'em ittance in ' uiL SUbject 10 Prior sale and
price Change.

Full Band Coverage, 144-148 MHz, FM and CW
Efficiency, draws only 3 to 4 amps @ 13.5 VDC
Rugged heatsink case
Easy installation, RF in /out and fused DC line

TO ONE OF KLM's " SM A LL
AT YOUR LOCAL KLM

•
•

KLM's PA 2-258 2 meter
Power Amplifier proves it!

2 watts IN-25 watts OUT
4 watts IN-35 watts OUT (tvp.)
Scarcely larger than a pack of
cigarettes

Tucked away out-af-sight in your car (or motorcvclet).
the PA 2-25B gets you mobile with a big boost in power
- A perfect companion to the new hand-held rigs, too.
Plus:

••••
TREAT YOURSELF
PACKAGES" - THEY'RE
DEALER , NOW.

KLM I J025 L AUREL RO AD . M O R G AN HIL L. CA LI FO R N I A 9 5 03 7 ( 4 08) 779 ·r363

136 "'" Reeder Service-see page '95



MODEL 100 HH
50 Hz - 100 MHz

95

AC-DC Operallon
BNC Inputs 1 Meg Direct 50 Ohms Prescaled
8 Large .4" LED Readouts
Auto Decimal Point & Zero Blanking

MODEL 500 HH
50 Hz - 500 MHz

The 100 HH and 500 HH hand held frequency counters
represent a significant new advancement, ut ilizing
the latest LSI design . . . and because it's a OSI inno
vation, you know it obsoletes any competi tive makes,
both in price and performance. No longer do you have
to sacrifice accuracy, ultra small readouts and poor
resolution to get a ca lculator size instrument. Both
the 100 HH and 500 HH have eight .4 inch LED digi ts
- 1 Hz resolution - direct in only 1 sec. or 10 Hz in
.1 sec . - 1 PPM TCXO time base. These counters are
perfect for all applications be it mobile, hilltop, marine
or bench work. (800-
854-2049) (800- 542-6253)

-

COMPARISON CHART
SUG'STD. FREQUENC'f' T'f'PE OF ACCURAC'f' OVER SENSmVIT'f' DIGITS PRE·SCALE INPUT

MANUFACTURER MODEL LIST RANGE TIME eASE TEMPERATURE RESOLUTION

PRICE 1T" • 4O'C 0" • to"C
100 H, • SO MH, ..SO MH, · N, . SIZE IN

.1 SEC 1 SEC..SO MH, ..SO MH. 4SO MH. INCHES-
'SI INSTRUME NTS 100 HH $ 99.95 SOH.-l!JOMHl TCXO 1 PPM 2 PPM 25 MV NA NA e • 100 Hl 10 Hl

..ONTlNENTAl SPECIALTIES MAX 50 $ B9,~ 100Hl -5OMHl Non-Compensated 3 PPM @"5°C "m 100 MV NA NA e , 100 Hl NA- ....,.-
SI INSTRUMENTS 500HH $149,95 5OHl-550MHl TC XO 1 PPM 2 PPM 25 MY so M' 30 MY • • 100 HZ 10 Hz

ONTINENTAl SPECIALTIES CSC-SOO $149.95 l kHz-550MHl Non-Compenaal ed 3 PPM @25'C 8 PPM 500 M' 250 MY 250 MV , , NA 1 'Hl

JPTOElECTRONICS OPT-700Q $139.95 1(lHl·6O(}MHI TCXO 1 ePPM 32 PPM N' N' N' r • 1 kHz 100 Hz

OOHH $99.95
oHH $149.95
Year limited Warranty Parts & Labor.

'Bctory Assembled in U.S.A.

.~ ....
DSIINSTRUMENTS. INC.
7924 Ronson Aoad, Dept. G
San Diego, California 92111

T-500 AnI $ 7.95
AC-9 Battery Eliminator S 7.95
NICad Batt Pack $24.95
TERMS: MC - VISA · AE - Chec ' • M.O - COD II'l U S F"nCls
a ,derS 0\.01_ QI USA & Canada. please add $20.00~,BO""



Protect Yourself with a GFI
- before it's too late

Make your hamming safer.

I C' ~C"'T .cUQ IL ~

Fig. 1. Schematic diagram of portable ground fault interrupter- type 311 .

Hz current will cause some
sensation , a persistent
10-20 rnA cou ld c a use
fibrillation of the hea rt
and b reathi ng to stop. The
CF l can be bui lt fo r 110 V
or 220 V operation; load
current capac ity is rated at
25 Amps .

How It Works
Refer to Fig. 1. The heart

of the system is a d ifferen
tial transformer, Tl , which
senses an imbalance load
curre nt on the two power
lines which are wound on
the toro id core in a bifila r
fa shion. Differential cur
rent as low as 5 rnA will
produce a la rge enough
signal to change the output
state of the comparator,
U1, whose output trigge rs
SCR1, which in turn ac
tivates power re lay K1 and
shuts down output power.
The whole process ta kes
abo ut 25 ms in the worst
case. SCR1, after being ac
t ivated , remains on unt il
t he reset switch is pushed.

The test switc h is used to

could turn up and shock
the daylig hts out of him ,

The GFI descr ibed here
will prevent a normal per
son from suffer ing severe
shoc ks by turnin g off the
line power in approx imate
ly 25 ms when a fau lt cur
rent as low as 5 rnA is
detected. While 5 rnA of &0

its popularity grows slowly
because safety devices are
not favored, as a rule. For
an amateur radio operator,
however, the eF I cou ld be
very va lua ble because a
ham comes in contact with
lots of li ne-opera ted equip
ment, and , inadvertently,
some fau lty equipment

YES,

c. c. Lo WA6PEC
$414 Barrett Aile.
E/ Cerrito CA 94530
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The ground f au lt inter
rupter (GF I) has been

around for some time. Like
many othe r safety devices,
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Photo A.

Photo B.

$55.95
$65.95
$70.95
sso.ss

Parts List

22k (110 V), 43k (220 V), both V~ W
1k (110 V) 2 W, 7.5k (220 V), 10 W
10k (110 V), 25k (220 V), both 10 W
lOOk 'II W
1k 'I. W
100 'I. W
lOOk 'I. W
22k '/. W
2k 'I. W
1k V. W
4 uF 450 V electrolytic
47·uF 20 V electrolytic
.1 uF 25 V disc
1N4006
l N91 4
1N4742 12 V zener diode
2N2328
Fuse ho lder and 25 Amp fuse
LM 311 1C
SPST N.O.
SPST N.C.
Neon lamp and holder
Relay 110 V coil, 25 Amp or 30 Amp contacts OPOT
nuterenttertrenstormer
Printed circuit board
5" X 6" X 9"steel box with handle

To order, send check or money order 10: l OTRONICS, PO Box 975,
EI Cerrito CA 94530 (allow 3·4 weeks for delivery).

The following are available:
GFI kit 110 V type 311-K

220 V type 312·K
Assembled GFI 110 V type 311

220 V type 312
(all above plus $5.00 shipping and handling)
PC board $10.00 ppd
Relay $16.00 ppd
Transformer 11 $13.50 ppd

R1
R2
R3
R'
R5, 6, 7
R8
R9
RIO
R11
R12
C1
C2
C3,4
CR1 ,2
CR3, 4, 5
CRG
SCR.,
U1
SWl
SW2
NEl
Kl
11
PC311
Chassis box

fa ult (leakage) cu rrent to
trip the C FI; such a fault
must be sought out and
corrected before the tool
or the equipment is used .
In some cases. even a very
low current would do
damage to certain persons;
hence. by no means should
a person subject himself or
herself to any test shock.
All common sense and
carefu lness must be exer
cised when elect rical
power is invo lved; the first
mistake could also be the
last. •

Operation Hints
If the C FI kee ps shutti ng

off with a certai n load, it In
dicates that the load or the
wiring to the load has a
short which provides the

Construction
The complete system is

housed in a 5" x 6" x 9"
steel box. Photo A shows
the CFI and Photo B shows
the component layout. A
printed circuit board is
used to contain all elec
tronics components . The
switches. relay, light. fuse,
and socket are a ll mou nted
on the front pa ne l, but a
barrier termina l block is
mo unted on the inside of
the side wa ll of the box fo r
connection to the power
line cord.

simulate a fau lt cu rrent of
5 rnA for testing pu rpose . It
is a good practice to test
the system by the test
switch prior to the use of
the GFI. The neon light is
used to indicate a fault and
power-down condition.

For 22o-V operation, a
22o-V socket must be used
for PC1 ; R'l must be
changed from 22k to 43k;
R2 must be changed from
1k (2 W)to 7.5 k(10WI. and
R3 must be changed from
10k (10 W) to 25k (10 WI
The CF I descr ibed was
tested in close proximity to
a high-power rad io fre
quency t ra nsm itte r an d
was found to be Rfl-proof.
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FREQUENCY COUNTER APPLICATION:

• Ham Radio - Two Way Radio - CB
• Audio Amplifier & Receiver Repair
• Computer Maintenance & Construction
• A Must for TV - PLL & VTR Repair

$9995
MODEL 3550K

includes built-in

Pre-Amp & Prescaler

DSI OFFERS THE BEST DF TWO WORLDS . . .
An unprecedented OSI VALUE .. . in a high quality, LSI Design,
50 HZ to 550 MHZ frequency counter kit. And, because it's
a OSI innovation. you know it obsoletes all competitive
makes, both in price & perform ance.
With 95% of the assembly completed by OSI, you are only
one hour away from solving all of those difficult bench
problems, from adjusting 60 HZ clock-time bases to setting
the fr~uency of a 468 MHZ Mobile Radio .

(800-854-2049) (800-542-6253)

Every 3550 QUI K-KITI!l PC board is
factory assembled and tested before shipment.

The problems of bad LED's, IC's, and
Capacitors are a thing of the past. No
manufacturer except OSI offers a 550 MHZ
frequency counter with ... 8 dig its, .5 in. LEO's,
TCXO, 1 HZ resolution and a one year warranty
on parts for under $100.00. Wedo not
know how long we can hold th is tow.fow price.

,,"ur~
N__ ,N.

N", .- '....- 0_ .. .. .. .. .. .- 'N.
N.... '-- loMMH.r ""'.. ...... N...... N...... Requl..-nl.

3700 $269.95 50Hz - 10ClMHz pr~jonaJ Oven U,MV U,MV SOMV • .5 Inch 115 VAC or 3"H It 8"W It 6 "'0
.2 O" -WC 8.2 - 14.5VOC

3600A $199.95 50Hz • 600MHz 0- IOMV IOMV SOMV • .5 Inch 11 5 VAC or 2''- -H It 8"W It 5-0.5 PPM 11- • 37-C 8.2 - 14.5VOC

35SOW $149.95
SOHz - 550MHz TCXO 25M'" 25MV 75MV • .5 Inch 115 VAC Of 2''--H x 8"W It 5-0

3550K $ 99.95 1 PPM 65- · 85°F 8.2 - 145"'OC

3550K Kit $99.95
T-l 0l Ant. 3.95
AG-9 AG Adp. . . . . . . . . . . . . . . . . 7.95
Shippi ng, Handl ing , Ins , 10.00

3550W Wired $149.95
T-l01 (incl.) NC
AG-9 (incl.) NC
Shipping (incl.) NC

1 HZ Resolution to 55 MHZ • 10 HZ Reso lution to 550 MHZ • .1 and 1 Sec. Gate Time • Auto Zero Blanking

- ~
DSIINSTRUMENTS, INC.
7924 Ronson Road, Dept. G
San Diego, Californ ia 92111

TERMS: MC - VISA - AE - Ch«:k _ M O. _ COD in U.S Fund. OroenOUlsideof USA and Ganadol, pluM add $.20 OOaddiliQnollllQeov..- .... &IlIpmenLC&lilotlWtaidonlS..:ld 6"Ao$&'-T...,__



Poor Man's CW Memory
- works even with a straight key

Thanks, Elmer!

memory that would work
with any keverc-even a
st ra ight key ! 1 was so
delighted with my version
of his design that I asked
for permission to w rite it
up. This is the result.

Most of the previous
memories were designed to
work with only one kever
or type of kever. as the two
had to be synchronized .
That is, the oscillator on
the keyer had to be exactly
in step with the oscillator
on the memory in order for
a dot to be stored in one
memory location and a
das h in exact ly three . O ne
got perfectly-spaced CW
out of such a memo ry, but
it was tricky to bui ld. What
makes this memory unique
is that you don't have to
synchronize it with another
oscillator.

The secret of this
memory is in clock ing it
at a muc h higher rate
tha n the key ing speed .
Oits are then stored in a
number of memory loca
tions, not just one, and
dahs are stored in approx
imately three times as
many locations as are the

design; I don't have access
to a free-running oscillator
in order to synchronize it
to the memory" ; or, " I just
use a straight key."

I had the same objec
tions, but at the 1977 Field
Day, a friend in my club,
Elmer Watts K~ HAO, tol d
me that he had designed a

close second. A memory
makes everyday operating
much easier and more en
joyable. and is almost in
dispensable during a con
test. It's a worthwhile addi
t ion to any ham's station.

Why, then, do so few
hams have them? "Well,
my keve r is an oddbal l

Fig. 1. The basic circuit.
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Eric Unruh WH'R YN
RI. 2, Box .56A
N~wton KS 67114

A dog may be a man's
best frie nd, bu t for the

eWer, a me mory for his
kever has got to come in a
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ItlMlle IIIaeN ...".
1':11l:fUJ 1':1fH~RnEI':1E~T

S'r'STEI':1S

•~
Up To 15% Discount

on
TRS-80's
MICRO.cOM PUTER SPECIALIST

LARRY OWEN S

COMPUTER CENTER

~r QAD[RS coo

MAIL TO: 6810 LAAKWOOD
HOUSTON. TEX 17074

ATTN : STEVE. WASCEN
PHONE: A.C.(713) 777-21573

____ "'~OVNT ENC LOS£D $ _

TRS·SO OWNERS
Send-Receive RTTY & CW
• AlII. send & receive: RTTT & CWo
• Complete lI,rdwltt" SoftWltt.
• Connects to lRs·ao User Part & key/headphone pcks.
• 10 messlg' memories · 255 Char. ea.
• Keyboard buntr-Illows typing.llnd . $99
• Usn bIIiIt·in PlL or ulemll TU. . •
• Morn ,rlineH,ndom Sittler wo"lI. kit
• Includes IIiIrdwafe, cassette & manual. $129
• Requifes Lewell Basic & 16K RAM. •

wired
• PET vers.on avaIlable. 69 95 kIt / 99 95 wIfed

Write or call tor detailed brochure

___________ OV..."'T'lV

C"'RD NVMSE R EXP,RM>ONO"~'~'-=========
'ULL ......+,l( C.....L _

ST"'En c,,~ -'5TM£ , ,' _

electronic calculators
Ll51 HAM NET TEXAS IN51RUMENTI ELECTRONIC CALCULATORS
...... .".... '1' .•••,.. _ IU:P",ooll&••A'UIC,,1n1P1C:
1 ' ..... tt2.• ' , .•.·.......'."MIOOIl& UICI.IIT.'1C:
....5 53." '1'.1"''1'.1150 .n" MIOOIl& UICI.In.'1C••." M." '1'.1.·... U IT'" "'ooll&ll u ICIIIITIPIC:
..." "'... '1'.1. ",001l&••.,1. COIIVIIITI DICI.AIo.OCTAIo.MII
..." .:I." '1'.1. • 'A. ,UNII ""oollAIIIIID '1IIAItCIA",
LIST H£WL£TT·PACKARD £L£CTROHIC CALCULATOR.
UIO.OO "'1'1.00 H." 7. 224 ITI" ""00 ICIIIITIPIC ""IIITIVIIUA...
.10.00 4.011 .00 H' 7. 224 IT'" ""00 1C••1n1P1C
''1'1.00 '.7.10 H'~tlC."1'1" MIOO ICIIIITIPIC ,.,.11n'YI,UA...
H ' .OO 11'1'.10 H.#••2IC." 1'1'1" MIOO 1ClllniPIC
t 7 t.Oll t57.SO M'~IO ....IC 11..110 MILD"llnlll VI'U...L
225.00 lIa.1oO 1I......t . ""1""ooll&••ID ac.IIITIPIC ""I"T'VI'UAL
100.00 to.OO II'.~'." ''1'1''"'00 ac.IIITI,te
10.00 l'a.00 H.".·all. ""1_11.....0 SC""'IPIC WI'I'II 'TAT
".00 $4.00 H.".·at'. "".""oollA•••O SC••IITI'IC
4".00 Mil." H.".·.2. "".""0011 0 FlIIANeI..L ""IIIT"YI'UAL
120.00 1041.00 11 .....38••'1'1....II0011 A....1: ,U..I:II FlIIAIICI"L
'1'1.00 ''1'.10 H."~al" . ""1:_ooIIA.MIO '.IIAItC...l

WI ''I'OCII .." MllWlnT...t.e:...IID C..lCULAT__..III "liD ACeI:,_I"

"'OOf:L(Sl

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

MINI MALL- DOWNTOWN SHOPPING GENTER
.... M9S CAIRO. GEORGIA 31728

9 12·377·7120

********************

BearcafID 250
Only 52&9.00 plus $5.00 U.P.S. shipping.

Quant it y discounts available!

Order toll free (800) 521-4414
or (3 13) 994-4444. Circle C5 on reader's
service card for a free catalog or wri te us
at Box 1002. Ann Arbor, Mich igan 481 06

4~OMMUNICATIONS
"ELECTRONICS'· ~C5
********************
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Fig. 2 (aJ Cathode keying. (bJ Grid block.

tion. tu rn t he Read/Write
switch to the W rite posi
tion, turn the Audio switch
on, reset t he memor ies,
and key in the message you
wa nt. W hen yo u' re f in
ished, switch the memory
back to read and reset it.
Your message should play
back.

If the message is dis
torted, this means tha t the
memory clock is not run
ning high enough as com
pa red with the keyi ng rate.
Either advance the clock
rate or stow down your
fist, and tr y agai n. Even
t ua lly , yo u will f ind a
speed fast enough so that
the message is recorded
undistorted . The memory
should be running as slow
as poss ible, without dater
tion . in order to get a
longer message into rnem
ory. Of course, once the
message is in the memory,
you can play it back at any
speed you wish by simply
va rying the memory clock
speed . Maybe t h is ac
counts for some of the &0
wpm p lus signal s we he a r
on the air!

Total cost for this mem
ory is ridiculously low, with
the most expensive com
ponents be ing the five
sw itc hes . The 2102s a re
ava ilab le ne arl y eve ry
where for under $2 each,
7493s under a buck apiece,
555s fo r 50 cents, and the
7404s fo r the whopp ing
su m of a dime pe r chip. It
re all y is a po or m a n' s
memoryl

I hope you like the
memory as much as I did .
I'll be glad to answer any
and a ll q uestions if you
send me a n SASE .•

)

cathode-keyed) are shown
in Fig. 2.

Co nstruc tio n can be as
simple or as elegant as you
desi re . A we ll-reg u lated
5·volt supp ly should be
used with adequate filter
ing. I have added 47-uF ca
pac itors across the supply
to the 555s; t hese shou ld
be p laced as close to the
555s as is physica lly poss i
ble . 555s tend to generate a
lot of ga rbage and glitches,
and extra bypassing is
needed to prevent these
from being se nt on down
the line . Bypass capacitors
on the o rde r of .01 o r so
should be placed across
the supply near all the rest
of the chips, al so; th is is
s im p ly common sen se
when working with TTl and
was not shown o n the sc he
ma tic .

As seven inverte r sec
tions are used, two 7404
c hips are required . Any
unused se c tio ns sho u ld
have thei r inputs tied to
ground.

Th e easiest way t o
para llel the two 2102s is
sim ply to stack one on top
of the other and solder the
pins together. While it is
su rpris ing how much heat
t hey can stand, don't over
do it; try to use a small
so lde ring iron and so lde r
quickly . Remember not to
solder the ME pin s to
gether.

If one desi res control
over t he pitch o f t he
sidetone osci llato r, t he
'l -megobm res istor o n t he
555 can be replaced with a
trimmer pot.

Ope ration is simple.
Tu rn t he Me mo ry/Key
swi tc h to the Memory post-

and the othe r is start ing.
Incoming data to the

2102s is fed through two in
verte rs to pin 11 and can
be keyed by any method in
whic h key-down is repre
sented by a logic O. Al
though the two inverters
look redundant, they a re
there for a rea son. The DI
pins tend to assume a low
sta te if left floa ting. Since
logic 0 = key-down in this
c ircu it, this can' t be tol
erated; the two inverter
sect ions are there to pull
the DI pins high in the
absence of an incom ing
signa l.

Data-Out is avai lable at
pin 12. The two inverters
and the ca pac itor foll ow
ing it are fo r sha ping pur
poses . A switch, 52, is pro
vided to al low the ope rato r
to choose between using
the message stored in
memory o r using the key
without going through the
memory . Note, al so, that
the output drives a side
tone o scillato r, a not he r
555 in the astable mode. A
switch, 55, is provided to
shut off the audio tone
when the memory is not in
use. 54, the Reset switch,
resets the memory to the
start ing po int by bringing
a ll the add ress lines to
logic O. 51 , the Read/Write
switch, cont rols whether or
not data is written into the
memory or is available at
the output. The Erase
switc h brings one end of
the 1 .0-uF capacito r up
from ground to a logic one
when pushed, allowing the
555 clock to run at its top
speed, around 200 kHz .
The memory chips cycle
t hroug h in just a fract ion of
a second, and if the Read/
Write switch is in the Write
position, it will clear the
entire 2K of memory .

It should be noted that
this diagram does not pro
vide a way to key t he trans
mitter, as different trans
mitters use different kev
ing methods . Circuits for
keying the two most
popular types of transmit
te rs (g rid-b lock and

dits. Runn ing the memory
in such a fashion destroys
the perfect 1 to 3 rat io of a
we ll-adjusted keve r. but
the output of the memory
is so close (1 to 2.9 or 3.1)
that even the most c rit ica l
ear can' t tell the differ
ence. The memory space
certainly is not used in the
most eff icie nt way, but t he
advantage is that it can be
used with nearly all keyers,
bugs, stra ight keys, o r side
swr pers.

The basic ci rcuit is shown
in Fig. 1 . It is straight
forward and unbe lievably
simple . The hea rt of the cir
cuit is two 2102 1K x 1 static
RAM memory chips, for a
total of 2K or 2048 bits of
memory. They are wired up
in para llel, pin for pin, ex
cept for pin 13, the memory
enable pin. More on thi s
later.

A 555 timer is wired up in
the astable multivibrator
mode and clocks three
7493s, which are 4-bit binary
counters . The speed of the
clock can be varied by
means of the 25k pot. The
7493s provide the ten ad
dress lines needed to ad
dress the 2102s (210 = 1024
bits per chip). As we sa id
before, the 2102s are in
parallel except for the ME
pins, because we want to
enable onl y o ne chip at a
time. (A logic 0 on the ME
line enables the chip, while
a logic 1 disables it.I This is
accomplished by using an
inve rte r section connected
to pin 8 of the last 7493. In
the start ing position, where
AD through A9 = 0, ME1
will be low, ME2 will be
high, and the fi rst memory
chip will be enabled. 1024
bits later, the first chip will
have been addressed fully .
Pin 8 on the 7493 will then
switch high, ME1 and ME2
exchange logic levels, and
the second memory chip
will be enabled. In this way,
both chips are used to the ir
full ca pac ity. The LEDs are
there to give visua l indica
tion of when one memory
has been cycled through

144



( '\

• 0 - ~......,

ALL THE MOST WANTED FEATURES
AT A MOST WANTED PRICE•••

--------.,

HICKOK

@ 74.95 e•.
@ 7.SO ••.
@ 7 SO ••.
@ 14.95 ••
e '4.95 ••.
@35.00 ..

•
TO ORDER CALL TOLL FREE

800-223·0474...-

Here is the handful! of
accuracy you 've been

waiting for . Hand
somely encased

Compact. Efficient.
Only 8 ounces .
Hickok's exciting,
new LX 303, 3}'2

digit Mini-Multime-
ter with high quality
components. one
year guarantee
and rugged Cyco
rac e case offers

features previously
buno on ly in ex

Qensive un its.. .at a
ite under $75.001
So why wait any

longer? The
azing LX 303

IS here , NOW !
other American

a'de test equip
nt breakthrough
I'Hckok, The Value

ovator. Order today!

212-.687-2224

1,l,1I1t lmeters ....• . .
115VAC (noVAC ava.ll

rrylng case ....__. •. __....
DCV Probe Adepler

A OC Current Shunt
40 ICV OC Probe. ............• ._._ .

Sill my. Mesler Charge 0 VISA 0
Accounl ::: _

.. ".

Removable cover stores I
set furnished as part ollh

Available accessones Include AQ
adapter padded vinyl carrYing ca
40KVDCprobe,1QAmpDCsh n

BIG W' HIGH LCD DISPLAY

USE INDOORS OR OUT

200 HOUR 9V BATTERY LIFE

AUTO ZERO, POLARITY,
QVERRANGE INDICATION

100 mV DC F.S. SENSITIVIT'X

19 RANGES AN D FUNCTI ONS



Charles E. Coh n WB9SKX
445 Ridge A vrnue
Clarendon Hills IL 60514

Power Up for Mobile Operation
- adding an auxiliary battery

Wiring a winner.

0
A"' METER

• --<
0 'UI"

0 8ATTER y
OUTPUT

fRO", , IELO
' GNITION REGU~ArOR ."
S W ITC~

.UXI~'.RY

8ATTERy

o ALTERNATOR
NO YE~"LE
RCUlTS

WER TO RADIO
UIPMENT ANO

PPL 'ANCES

trunk of a ca r or under a
bed or within a cab inet in a
va n. The space occupied
by the battery shou ld be
vented to the outside to
prevent accumu lation of
the hydrogen gas given off
by the battery when it is be
ing charged. Plastic battery
boxes are availab le at
t rai le r supp ly stores. These
are useful for protect ing
the batte ry and for keep ing '
ba tte ry acid off othe r
th ings.

Yo u must, of cou rse,
have a battery. A n ordinary
car battery w ill do nice ly
and is commonly supplied
when an aux iliary battery is
o rdered with a new vehi
cle . However, it is not op
t ima l for this app l ication.
An ordinary car battery is
desig ned for so-ca lled
"f loating" service, where it
is kep t cont inual ly at or
nea r f ul l cha rge by the
alternator and only dis-

0 AM"'ETER ,
.c •cr

•

0 MAIN eo

0 BATTERY "•,,, •
fROM ,

0IGNITION

~II'~"''"SWlTCH
RE~AY

0

fied view of the norma l car
or t ruck electrica l system,
spec if ica l ly, th e p a rt
devoted to charging the
battery. You can see how
the a lternator p rovides
power to t he vehicle cir
cui ts and charges the bat
tery through the ammeter.
The al ternato r field is sup
plied by t he re gul ator,
whi c h re c ei v e s p o w er
through t he igni t ion switch
and senses the voltage tha t
it receives.

To install an aux il ia ry
battery, you must f irst fin d
room for it. Some vans and
mo st pickup t rucks have
room under the hood . For
these, battery trays are
comme rc ial ly ava ilable for
abo u t $10. Some cars
might al so accommodate
an ext ra battery under the
hood.

If t here is not ro om
un der the hood, you can in
sta l l the battery in the

POWER TO
YE~ICLE

CIRCU ITS

total discharge, with the
m ain battery remaining
c harged and read y to star t
t he eng ine.

Furthermore, t here is a
wide variety of el ectri cal
app l iances, ranging from
ref r igerato rs to bed wa rm
ers, that can enhance the
comfort of l iving in a van
o r camper. Again, you can
get t he most out of these
conveniences only if you
don't have to worry about
running down t he start ing
bat tery. l ar g e m ot or
homes and other recrea
t ion al vehic les a re a l l
equi p ped with auxiliary
bat te r ies. Th e y ar e
ava i l ab le as opt io na l
equipment in some makes
of vans and in most makes
of pickup trucks. O ne can
be added, u sin g af te r
ma rke t co mponents, to
any vehic le that has room
fo r an ext ra battery.

As a po int of reference
for the fol lowi ng d iscus
sion, Fig. 1 shows a simpli-

sTAHER
RELAY

I t ce rta inly puts a dam per
on the pl ea su res of

mobile operation if you
have to worry that the next
pu sh of the mike button
w ill drain t he battery to the
point w here the ca r w ill not
start. It kind of spo ils the
fun of having that new
supe r li near that d raws 100
Amps from the battery on
transmi t, d oesn't it?

W ha t is there to do
about it? You could, of
course, keep the eng ine
ru n ni ng w hile you are
operati ng, bu t that wastes
gas if you are not in mo
tion. A better solut ion is to
connect your radio equ ip
men t to an auxil iary bat
te ry - a separate bat tery
that is charged by t he alter
nator when the engine is
running, but is disconnect
ed and is?lated from the
main o r sta rt ing battery
w h e n the en gi n e is
stopped. That way, you can
run the aux iliary battery
down even to the poin t of

Fig. 1. Simplified circuit o f automobile electrical system. Fig. 2. Auxiliary battery with relay isolator.
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Fig. 4. Powering vehicle circuits from auxiliary bat tery.
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Fig. 3. Auxiliary battery with solid state isolator.

charges a small fraction of
its capacity by the normal
engine start.

An auxilia ry ba ttery. in
cont rast, is subjec t to so
ca lled "cycli ng" service,
where it may disc harge a
la rge fraction (or a ll) of its
capaci ty, i f not complete
ly, when e lectrica l eq uip
men t is used with the vehi
cle and the engine off . (The
discha rge and subsequent
recharge by the alte rna tor
const itute a "cycle" in bat
tery parlance.) This sort of
service is hard on a battery
and hastens its deteriora
tion by such o ccurrences
as the shedding of ac tive
material from the p lates. A
battery that is designed fo r
cycling -say, a mar ine bat
te ry suc h as the Sears Die
Ha rd Ma rine-wi ll co st
more than a car battery,
bu t will last longe r in this
type of service.

The final item you will
need is an isolato r, whose
function is to disconnect
the auxi liary batte ry from
the main batte ry when the
engine is not runn ing. This
is available from recrea
tiona l ve hicle supply
sto res. Be sure to get an
isol a tor wit h a cu rrent
rating equal to or greater
than the output rating of
your a lternator.

There a re two types of
isolator- re lay and solid
state. The relay isolator is
t he c heaper of the two, so
(natu ra lly) it is always used
whe n the aux il iary battery
is put o n the veh icle at the
facto ry. A diagram of the
ar rangement is shown in
Fig . 2. It consists simp ly of

a contactor rel ay (locking
something li ke a starter
relay) that connects the
auxilia ry battery in parallel
wi t h t he main battery when
the ignit ion is o n. The aux
iliary battery then receives
a charge. When the ignition
is off, the relay opens and
the au xiliary batte ry is
isolated.

This is a workab le a r
rangement. but it has th ree
disadvantages. First, if the
load o n t he aux iliary bat
tery while the engine is run
ning exceeds the alternator
capacity, current will be
drawn from the main bat
tery. Second, if the two bat
te ries a re at d iff eren t
states of c harge, heavy cur
rents will fl ow fro m the
stronge r o ne in to t he
weaker o ne when the igni
tion is turned on. Finally,
the re lay contacts a re sub
ject to dete riorat ion,

The solid state isolato r
avoids these disadvan
tages . As purchased from a
re cre at io nal ve hicle supply
sto re, it lo oks like a very
mysterious box with cool 
ing fins on the outside and
the interna l work ings inac
cessi b le . It costs a bout
$25. Howeve r, as shown in
Fig. 3, all there is to it is a
pair of high-power diodes
mou nted o n a heat sink .
The anodes of the d iodes
are bot h connected to the
output terminal of the
alternator , while the
cathodes a re connected to
the two batteries. Thu s,
current can flow from the
alternator to both bat
teries, but no t from o ne
batte ry to the ot her. The

re g u la to r continues to
se nse the voltage of the
main batte ry and t hus com
pens a tes for the di o d e
drop .

You can save a little
money by making your
own isolator. Simply pro
cu re two d iodes with cu r
rent rat ings equal to or
greater than your alter
nator ou tput rating. The
lowest vo ltage rating of
fe red, com monly 50 volts,
is adequate. Mount them
on a heat sink (with ade
quate insulat ion of course)
a nd hook t he m up,

To insta ll the sol id state
isolator, find a place to
mount it nea r the alte r
nator. Remove th e heavy
wire fro m the a lternato r
output termina l and con
nect it to one side terminal
(i.e., one d iode cathode) of
the isol ator. (This wire wi ll
ca rry charg ing current to
the main battery.) Prepare
a new heavy lead and con
nec t it between the alte r
nator output terminal and
the center terminal of the
isolator (i.e.. the two diode
anodes). Connect the re
ma ining side te rm ina l to
the auxiliary battery.

Whenever you do any
electrical installation work
of this type, it sho uld go
without sayi ng that you
fi rst d isconnect t he ground
cables from both the main
a nd a uxiliary batteries .
Otherwise, expensive fire
works will occur.

Use numbe r 10 o r heav
ier wire fo r the power con
nections between the alte r
nator, isola tor , and bat
teries. A kit of crimp-type
term inals is extremely
useful fo r this sort of job.

O nce you ha ve an aux-

il iary battery, you can get a
Jot more benef it from it by
rewiring the ve hicle elec
trical system so tha t the
lig hts and ot her acces
so ries are connected to the
auxi lia ry battery, and o nly
the ite ms controlled by the
ignition switch rema in con
nected to the main batte ry.
That way, you won 't have
to wo rry about runnin g
down the mai n battery if
you leave the lights on ,
either inadvertently or for
safety, or if you plug
so me thing into the ciga r
lighter socket o n the das h
board .

Because of the wide vari
at ions in the details of car
and truc k elec trica l sys
tem s, I can pre se nt only
gene ral guide lines fo r mak
ing this change. See Fig. 4.
Star t by stu dy ing your vehi
cle's wiri ng diag ram. l ook
fo r a sp lice whe re the mai n
power wire from the bat
tery, ammeter, and alter
nato r branc hes out to the
igni ti on sw itc h , l igh t
switch, and o ther acces
sories such as the cigar
lighte r (possib ly passing
th rough t he fuse box o n the
way). Cut a ll wires away
from this splice exeept the
ignition switch wire and
th e feed wi re from the bat
tery. Connec t the wires yo u
have cu t loose to the aux
iliary battery.

Normally, vehicles with
auxiliary batteries have not
been wi red in t his way. (My
va n is probab ly the only
one unt il this article ap
pea rs.) Ma king the change
wi ll, in all likel ihood, in
volve you in working with
the tangle of wires unde r
the dashboa rd , but the
resul ts are well wo rth it._
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Project Update
- doubled capacity for K20AW's repeater lDer

lust add three ICs.

Peter A. Stark K20A W
PO Box 209
Mr. Kisco N Y 1Oj49

Q uite a few re peaters
around the country

are using the K20AW
repeater control and CW
ident if ier published in 73

Magazine, February and
Ma rch, 1973.

The ident ifier used a sim
ple diode matrix for
memorizing a call con-

sist ing of up to 32 dits.
da hs, a nd spaces. That was
suff icient even for long
repeater ca lls such as
WR2XXX. But the FCC
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Fig. 1. CW identifier as modified for 64 diode positions.
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re cent ly c h a n ge d t h e
ru les - no new WR ca lls
wi ll be issued and in
d ividual ca lls fo llowed by
/RPT are to be used . Now,
even a simple ca ll suc h as
K2 EE E/RPT is too lo ng to
fit into the 32-bit limita
tion.

Sno rt of design ing a
com ple te ly new identif ier,
the easie st so lu tio n fo r
repe ater s whi ch mu st
change to the new call
syste m is to simply add

three new TTL integrated
circuits as shown in Fig. 1 .

The th ree new I(s are
IC4B. 1C5B. and IC6B. IC5B
and 1( 68 are connected ex
actl y the same as 1( 5 and
1(6 o n the o rigina l board
and ex te nd th e di ode
matr ix to 64 b its. Diode
matrix wiring is exact ly the
same as be fo re, w ith
diodes scanned from left
to right.

lC4B is a new flip-flop
whic h I S co nnect ed be-

twee n the two halves o f the
o ld 1(4 to e xtend the
counte r fro m 5 bits (which
wo uld access 32 d iodes) to
6 bits (to access 64 d iodes).
The wir ing to the G1 (pin
19) and G2 (pin 18) inputs
to all four 741 54 decoders
is now d ifferent.

The new tCs and diodes
can be insta lled on a per
forated boa rd which co n
ne cts to the o r ig in al
pri nted c ircu it board with
11 wires, counting + 5-volt

power and grou nd . I a lso
have severa l of the o riginal
ident if ie r boards, whi ch I
will be happy to se ll (S7
each) to anyone who would
like to mount t he new
boa rd p iggyback above the
old o ne .

So, if you have to change
you r repea ter's ca ll, go
ahead and make thi s mod
ifica tio n. It's a lot easier to
modify the present iden
tifie r tha n to start all
over. •

2537 Ed , .wo od Dr i..
Moo <' , O kl,ho rn. 7:11 6 0
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4-Band (40thru 10M).
55 It model 370-13
also available, pre
assembled only,

A ... 8 23t your
B&W dealer.

Pre-assembled:
Model 370-1 ,

Power rated 2kW PEP,approx.110-ftspan

Complete with · wire ' traps 
end Insulators 0 50 It RG·8/U.
PL-259 connector • heavy
duty cast alum inum and stea
tite center connector.
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TElE-TOWR MFG. CO.• INC.

40' MODElS
ModM SO (e~ l ends 21' 10 40)

B..ako....- Model ao
(eI l ends from 23' to 40' w,lh bf'eakover at (IOUncl

level)

Concrete sleeves available IOf Model 40s
and Model !>5ll , By using lleeves you c.n
move l ower to anolher local ion and all
YOU lea"" is the $Ieeve in C()nI;.fl1e.

ONE·PIECE PRICE. When you buy O<1eol
Ihese l owers you get the whole tower
ready 10 lnatall. No accessory charges, no
e~tra costa lor guy wire, bne plates, etc.
And even our complete O<1e-pieee price is
considerabiy lower Ihan any comparable
tower on Ihe market ,

TOWER CONSTRUCTION. We make It OUI
0 1 the I Ine81ma terialS avail ab le. Our steel
Is t hicke r and heavier , our c ables are
th icker and stronger-our l owers them·
se lves are two or th' ee times heavier t han
comparable towers on t he market, Welghl
run s ebou t t65 pou ndS lor our 40' towers
350pounds l or 55' , $everal design tnncva
ti ons are used 10 make Tele'Tow 'r Ihe
strongest. most rel iable tower.

BRf,t,KOVERS_THE UL11...41£ IN CON·
VENIENCE_Ou, b,••kove' . not only
,,,IIISCOpe, they lie down lor you . One man
can Cf.nk i' down. tnen lay It down, !KI

you' teet " Olver have 10 leave t he gound .
even on our .all' . ' lo",e,• .

PUT IT RIGHT WHERE YOU WA NT rr.
Willl one hand . "'M tl'>e 10 ..... ' rom21" 0
as higll as !is', Find . ..clty 1!'Ie right '.
ceiv;ng I_I I,om CB. Ha m Of TV. When
\'Otl ..anI 10 adjuSI you' antennl, Inllall.
new cee. or pull m"nlflnance, c ,ank It
down ~.. jn_ No mo.' climbing up In lhe
sky to repal, Of 189lace anlen,..• .With the
. xCflPIIOIl 0 1OUI br., kover mode'., tn ia la
tile most convenient 10_ you can buy .

TOTAllY FAEE·5U.NDI NG. No guy
..1'111, no blac keta. 0 u, lowel l are de 
signed to with&l ilnd 60 mlle winds, wit h 50
pounds lOla' a nd Inlenna wlill • verHcal
Ilea of 6 square teel.

$5' MODELS
Model $5 (a, tend s I.om 21'10 SS)

B..no....- Model 55
(E' l end s t.om 23' 10 SS' Wllh bf'eakOwer at ground....,

P.O. Box 3412 . Enid, Oklahoma 73701
4OSo233-4412

COMPLETELY
FREE-STANDING,

TELESCOPING TOWERS.
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ARGAI
..---...

3/4 KILOWATT DC INPUT
ALL MODE VHF AMPLIFIER

13401 South Hoover Street
Gardena. CA 90247

• Kits for over 300 Models of CB
Radios

All eo,"PO""'" 100% P","".rtd GUARANTEED.
MIS ' ''' Chirp". v'S" Aec:ep,ed

• Writ e or Call Today for FREE li st
of kits. II we don't slock tt -c-we'u
make a kit for you .

• KITS FOR MOST POPULAR UNITS
Over 5,000 Satisfied Customers

• Low Cost from $10.00
Easy to Install with All Instruct ions
Tune-U p Procedure Alignment

Send your check or
Money Order tOI

[I R. lEE "rOWER
I NHRNAT IONA lei

AMERICAN CRYSTAL SUPPLY COMPANY
PO Ball: 638

W Yarmouth, MA 02673
(617) 771 ·4634

,"" ". .. ..........
". Ill . .. .. , . U "'" ". ".'W ". ,. ....-
16 111 ". .. 111 ''' 1_ l t l . ".1m, 1.1. ". .''' 1"", 1' 1• •

IU I.. ' ... l-ti ,--
'''''' 10'1 • .. In 0 II I"". ,.

61 Dl'IO1_ 1/1 01' It '• • •
H11 ll I,'. .. In lit II 1"' . ,.

1.1. .no..... 1Il @ 1' It l . ,.,., 11. ,.
0

,,-
..II C IU'l_ U~ 0lU Ol_ ".U IeU _ U~

:. I ..
10 METER CONVERSION KITS
FOR CB RADIOS AM and SSB

MODEL:V350

• Long Distance Calling
• Aulodlaling
• Remotely selectable

timeout limits

FOR BASE STATION
&

REPEAT~o'I USE

NOW imagIne .utomallc dl.lIng 01
emergeney I.lep~ne number., long
dl.t.nel lulopllch clillng under control
op .up• ..,ltlon, plu. remotely comm.n6
.b1e limeoul limit. to milch ".rIou.
operltlng condlllon••nd you'''e lu.1
Imagined U.. MARK 3C.
The MARK 3C I. I complele conlrol
.y.llm .,.tlh I".udlo Irtd logic circuitry.
"Ilus dl.p1IY, .nd power aJpply In 0 ....
h.ndsome cabinet. II. third genarltlon
design can replac. racks of "'rd.,.lred
equipment .,.hIl. gl'l'lng "lttty I'plnded
c.pab61lty.

Gat the 11e16-pro"ln power ""1 only I
MARK 3C eM gl.. at $995. (100'11t
taclOfy ....mb6ed Ind I"ted)

_~__'_Top
As ,obl. lot_."'c<:...tAo,._~

SO! -...-, 24 . olog<......

17.8. ,:t",43 2 " 203 .;l3Omm

BeneI'> Moun""", Rut>btI. BY..,.,...
Olllek Moun' ,no, 19" . <!<op,,,, M IOPT'ONAU

SO-239-UHF

S89!l OO FOB Fac to ..,. . F. " I( iI $59.00

XlO wonoOutput
360Won.Output
*IOWan. Output

____ AC PowetS<.c>ply. 11&2JOVAC

_ .." 1KW eoe TIR R-.,.

eod8_.. ' " ...
tIOdB_..~

10 W 1\.OWl 0< 3I5OW_1HIGl-II
f _ ...._S-O.-...
~SSB_CW

ModoO . '3&"" F ZJ!'j__ lot
~F"' ...t"" ,
_ ... n-.no.-s-tct> fo< .....eon"""
+ 13VoII .. 3A.,..,..... ""'__

'_'48MHz;No T....->g

Jr>O ,,, ..ao W_

F...... T,,,,,_orozed

AM -FM,SS8.(;W·RTTY

Con•......,.,.. Duty

Call or Write for specifications
MICRO CONTROL SPECIALITIES (617) 372-3442

23 Elm Park, Groveland, Ma. 01834

~ ...

IMAGINE A CONTROLLER -
SO VERSATILE II pl"o.-Idn lour dlll.f
..... clasn of oulput funettoo. In Itddl·
t1oolo lulopllch Ind rewer"~lulo~lch.

SO RESPONSIVE II sertd. Ihlr1een
Morae eeeeee m ge. 10 k.ep you
lully Inlormed. M g.. lIke BZ II you
try 10 .cen•• bu.y lulopalch line.
SO ADVANCED II u... mlcroprOCI.-
•or lilehnology .nd non-flltlng dk;lltal
lone decoding.

SO PERSONALIZED Ih., m.n,
I.aturn .rl cu.lom progr.mmed 10
KCOmmodllle your unique ..-d..

SO EASY II c.n be In.talled In mlnulft
1ifllh only 11"1 """11.1 connection• .

T.. . _.u.Control

"""· ..... 0utDut
"-'~

W_ "
5o•• lW x H . O I

"'"",,"no

"- ... /

THE SMART CHOICE IN

REPEATER CONTROL
Now with three exciting new features:

SPECIFICATlONS:

-""""""'..- ...., Loghted

"""'""~
USA Price

F--.cvOl__

_OuIpUt. .....,-,
M cdn 01 ape...,,,,,,

OuIyCyCIe
e;,.,,,,. Typjcel'

8 W,,". In<lut
11W",,_ ,,-,!
lI1W_"-,,

--.
l IFt S .. Ids ...........
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AHFfANTENNAS
2814 S, Baywat er Ave.
San Pedro Ca. 90731
Phone (21 3) 831 ·5444

Oeal• •s hips a.ailable

2 to 30 MHz Cus tom Freq uency
Coils, made to order

INTRODUCES
OUR NEW

EXCLUSIVE

MOBIL ANTENNA
* GREATER AELD STRENGTH* GREATER TUNING RANGE* All NDN.f;ORRDSIVE PARTS* ALL THREADS U.S. STANDARD

3/8 X 24* MADE ENTIRELY OF QUALITY
MATERIALS

Common 2 - 4 -6 and 8 MHz MARINE
lrequency coil s also available

OUR FINEST KIT ..., $85Q!!
IbdlatOf. M• • I . 10 Meter Adaptor. MId
1 ... 175, 40, 20 . n d 15 Meier Coil.

("-11 may be purehaHd ll-llPar81ely)

"" An CGntact 'lour favorite dealer or
Write lor brochure

the W6TOG ~ ... ,
RECEIVER MODIFICATION KITS

INCREASE SELECTIVITY
IMPROVESENSnTVnY

LOWER INTERNAL NOISE
CO MBAT BLOCKING

FROM LOCAL SIGNALS

15-520KIT . . . , ... S27.5O
15-5205KI1 , . " ", . _ 32.50
15-820 & 8205 KIT . 34.50
TS·820MIXER KIT 27.50
TS-I20S KIT . . . . . . . . . .. 32.50
R-820 KIT , . . . . . . . ... 3450
FRG-7000Klr- __ .,.,. 32.50
fT·lOISERJESKlT .. 32.50
Ff· lO tZDKlT : .. , 3450
FR-IOI SERIES KIT . •. 3450
FT·30I SERIES KIT . . . . . . 34.50
Fr·90 1 SERIES KIT . . . . .. 34.50
ATLAS·2100R215XKIT . 3450
ALDA-IOJ OR 105 KIT . .. 32.50- - -*---

MAGICOM
PROCESSOR

MODIFICATION KIT

INCREASE OUTPUT POWER BY SOS
Sort of (2) 6293 pulse amplifier tubt'S
(Direct replacemenl for 6 146 tubesl

GET NORE DRIVE FOR
rnOSE HI POWER AMl'UFIERSm

T5-520 / 520S QRO KIT $4150
TS-820 / 820S QRO KIT 4 1.50

1M OFFON KIT ORDERS
TOTAUNG 17,*O_O_O_R_M_OR_E_

AUTHORIZED DEALERS FOR
KDK-FM2016A

WANt.CO IMORCW/SSB
AUDIO PROCESSOR FILTER

NYE VIKING PHONE PATCHES
W2AU/WZVS ANTENNA KITS

AHF MOBILE ANTENNAS

SFJ'lD FOR PRICING
AND INFORMATION

INCREASES AUDIO PUNCH
IMPROVES

PROCESSED SPEECH QUAUt'V

Converts 15 -820 / 8205
speech prOCeS50f

from RF compre ssor to RF dipper
$27.50

RF speech processor / dipper
lor T5-520 / 5205 $42.50

The "MAGICOM" provides up to
6d B tncreese In o utput wi th
smooth. clean. non-disto rted audio
and m ore penetrencn for t ho se
pile -ups. Easy resreneuon . (No
front panel elrerencnl----'-- *---

HI POWER
KITS

 • •-

only "37.95

oul:y$19.95

ouly1l29.95

Tun.... "'" "\\'K "n
."r .."'cn"._ ......,.
r..d " ,. ru nc1<,," .. I....
( 160· 10 ", .. t .. r" .,
.\n~· nl/_ " p , ,, 20(J

_ttt HF ""'1"''
R" llIIcd . r'" ...,.n.
--', 3"'· ~ 2"' 
~21'o · .

Mutch.. " 1\2 nhm
..."'" '0 ' hc I" ..,'"
I"'pcd.. " ,. .. or "
",,-.btl.. ..-hll" T"I'"
lKl ..ccn :'t . 11<1 1111
oh",.., :\-'ill ~1I1z.

30U ........ '''''P''' '
2'!olo - x2-x2" · .

C'a•• I•••••.,"."1117 h • • rd.r .',U."" ".!'Ii.'.
_liI...I.r.·........
T.'_.rt
....11<1 • ril,-ck ' Of m'","~ ,..-.k ,._,........, ...... r ) !.f' _ ' Of

ns.\. .\"'111-' ,J,II""". un,I h.. n,III". f' ..ll f . ro;~1

"~nt~...dd .... 1.·.. ,.... ,

!i!'liT In.. I .",R"" 'H'''''Y Ln,'''. I llIH)\\' r'l:r~
1.1;:1 1·2 2 11 ) 111. , Scul<d. a-l /tl" ~"":'/H" ·

0111,."17.95
"'!'liT ('l,.1 ., ••• ('LU.-Mo, f'.\oon, (Cd L.:"
.".........1.. . Monlh ,,00 rlooy .. I...... ,,,,,J, " r l.",t..n
Ik."tlr"l r".......". <i•.-"" , I 111\' .\ f' .

ollly ..at.".
""!'liT'" .~LI·:'I r", .....lun'...dlln~,.. :\IH)\\' .

unly"••OO

SSTT·& L'LTRA TUNER

fi•• r ••••• ' .\11 "ST I....~I",·'~ II '" ,,,,,~"',lUl<"'·

ul1~' ~"" ,.lInt.·,· d f" r I .'c-.. r, ttL ~dd ll l "n . ,h." m ll ~ '

bc r~""''''d ,,·uhl n. HI dll ' ·,. fur u f,,11 ,.er",,,1(k~,.

'<IU' '1 .tI'•• I f ."U 1If<' n"t .... ot..fi. d r"r ..n.· ..c.... ' n

onl)"84.95

I"LTR.\ TI'~EH nEU'XF. ~I chn IOny a .. l c n n .. _

f"'U' rcd n, m . "n; II boon"" p60-10
m.. ' ......), Tunc I .he 'iWR un yo .. , ."'e.. "", (".
mm.. c rn~c ..' ,s. o r a n y I'll{ _ II n ", c . moblle .
.,.,..hblc _ .... ly 9 -~l! · ~ l'; · • :tOO .... u MF
_1 _ .,..,...bl1lty • !'Ii•• _"'.... ..It" 2..,..1",
......1 ".t ~.II ... "",I. "b IK,..-.." .. ,,,'n
",,"x fc d ~ nl<· nn u "u"<t",,, ,,'lrc . '" luncr b,vu_ ·
E f fk tc' n ' ~l-_." 1 1 • 2'~ l,f. WOO\"
( ·"l",clr.,,,, • .\" r1I.c'h·c lo,...n flnl,J,cd cnd".." rc ,

SSTT.1 R~\.NDOJI"'IRE
ANTENNA TUNER

All ""..rl<o t lfifl- IO
... .l ..nh ....y ..ln: •
200W • • 1,.•••
A•• 'non...... t .·... .
II, ...... " .. JI'.nubl<
• XC".....n c _u p
Incll c·u t" ,..

SSTT·3'IOBILE
I'IPEU,\..,\,CE

TRANSFORMER

SSTT-4

ELECTRONICS ~ ..o
P.O,BOX 1 LAVVNOALE . C ALIF.
90260' (2131 3 7 6 - 5 887
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Microcomputer
Interfacing -----'

from Pi/ge 14

programs back into memory. In
any case, when errors are
found. you will probably want to
reed it and reassemble the soft
ware to produce a complete,
error-free, documented listing.

Since most programs will
contain errors, it may be a good
idea to have the debug program
as a permanent pa ri of your
computer. The storage of a

Contests
from page 18

band at the same time.
EXCHANGE:

OM stations send R$(T) plus
2 digits denoting the operator's
age; YL stations send R$(T) plus
00.
SCORING:

For non-Asian stations: Score
1 point per Asian aso; multi
plier Is the number of different
Asian prefixes worked on each
band according to WPX rules.
Asian stations score I point per
non-Asian 0$0; multiplier Is the
number of different countries in
the world worked on each band
according to the OXCC coun
tries list.

N o t e : J01 stations on
Ogasawara (Bonin and Vol
cano) Islands belong to Asia.
J01 stations on Minamitori
Shima (Marcus) Island belong
to Oceania. Contacts among
Asian stations and among non
Asian stations will not count for
aso points or multipliers. Con
tacts with KA stations are not
eligible! They are considered
not amateur, but military!
ENTRIES AND A WARDS:

Please use official contest
log and summary sheets or
other similar forms. Please keep
all times in GMT and fill up the
blanks of "multiplier" by the
countries or prefixes only the
first time on each band. A num
ber of awards will be issued
depending on the number of en
tries from each country In each
class. Disqualification may re
sult for violation of the contest
rules, false statement in the
report, or taking points for
duplicate contacts on the same
band In excess of 2% by the
total. The log and summary
sheet must arrive toget her at
JARL, PO Box 377, Tokyo cen
tral, Japan, on or before the
following dates: phone-Sep
tember 30th; CW-November

154

debug-type program In read
only memory (ROM or PROM) is
wise since "runaway" programs
being tested might alter the
debug software, causing you 10
have 10 load it again. There
are many debug or monitor pro
grams available, with Intel Cor
poration'S Ins lie software n
brary listing at least four. The
editor/assembler programs may
also be resident in PROM, and
the low cost of both read/write

30th. You may have contest
results by enclosing one lAC
and SAE with your log.

WEST VIRGINIA aso PARTY
Starts: 2300 June 16
Ends: 2300 June 17

All amateur radio operators
are invited to participate In this
year's party sponsored by the
West Virginia State Amateur
Radio Council. The same sta
tion may be worked on different
bands for additional points. On
ly one contact with each station
per band may be counted for
scoring. West Virginia stations
may work each other.
EXCHANGE:

aso number, RS(T), and WVA
county or state/country.
SCORING:

Out-of-state stations multiply
the number of eligible asos
with WVA stations by the
number of different WVA coun
ties worked. This total Is then
multiplied by the power multi
plier indicated below. WVA sta
tions multiply the number of
eligible asos by the sum of the
different WVA counties, states,
and countries worked. This total
is then multiplied by the power
multiplier: de Input of 200
Watts or less, multiply by 1.5;
dc input of 201 Watts to legal
limit, multiply by 1.0.
ENTRIES & A WARDS:

To be eligible for an award, a
station may have only one un.
assisted operator and logs
must contain a minimum of 50
valid contacts (20 for NOVices).
Logs must be received no later
than July 15th and logs will not
be returned. Logs must indicate
the date, time, aso number,
ceustqn, their aso number,
signal report , and ccunty'eteter
count ry or station worked,
mode, and band. Awards will be
issued as follows: highest·scor.
ing WVA resident, 1st runner-up
WVA resident, 2nd runner-up

memory and PROM Chips sug
gests that many users will keep
standard system programs
such as editors, assemblers,
and debug resident in their
systems. The alternative is a
paper tape, cassette, or disk·
based software package which
must be read into memory be
fore each use.

There are also cross-assem
blers which will generate an
assembled program, but for
some other computer. For ex
ample, a PDP-11 might be able
to cross-assemble 8080 micro
computer programs. Cross
assemblers can be powerful
programs, since some tncor
porate simulation programs to

WVA resident, highest-scoring
Novice WVA resident, hlqheet
scoring station from each state,
highest·scoring station from
each country, and highest
scoring Novice from each state.
Decision of the Contest Com
mittee of the WVA State ARC
will be final. Logs should be
sent to: West Virginia QSO Par
ty, PO Box 36. Seneca Rocks
WV 26884. Suggested operating
frequencies are 35 kHz inside
each CW band and 10 kHz in
side the general portion of each
phone band.

7·LAND aso PARTY
Starts: 1200 GMT June 30

Ends: 2400 GMT July 1
This is the second annual

aso Party sponsored by the
NAS Whidbey Island ARC. The
7-land area includes the 8 US
call district states, the VE7 call
area of Canada, and the KL7
area of Alaska.

Operating time is limited to
30 of the 36 contest hours. The
same station may be worked on
each band, and contacts be
tween 7·Iand stations are per
mi tted for multiplier and aso
credit.
EXCHANGE:

All stations: RS(T)Icontact no.
Istate, province, or country.
7-land stations Include county.
SCORING:

One point per aso for 7-land
stations. Five points for each
7-Iand contact for all other sta
tions.

Multiplier: 7-land-one multi
oner for each of the 50 US states
and 13 Canadian provinces on
each band. All others-one for
each state or province worked
in the z-reno area, maximum 13
on each band.

Power Multiplier: 5 Watts or
less-x5.oo; 5 to 100 Watts in
pUI-x2; 100 to 299 Watts input
- x1.5; 300 to 499 Walts input
x1.25; over SOOWatts input-x1.

Fin al score is aso point total
x sum of band multipliers x pow
er multiplier.
AWARDS:

Certificate to each top-scor
ing single op in each state, prov-

lest the program, too.
The program we use for test

ing programs Is OBUG written
by Or. Chris Titus,· and the
assembler output shown in our
program examples is that pro
duced by the Tychon Editor/As
sembler (TEA). Both are rest
dent in our 8080 system on
PROM chips.

·"DBUG. Ao 8080 lnterprettve Debug
ger," Titus, C.A" E & L Instruments,
tnc., Derby CT 06418,1917.

ince, and OX country.
Certificate to each too-seer

ing rnuul-op, single transmitter
in each WIVE call district.

There will be no multi-multi
category.

All stations operating outside
the call district indicated by
thei r call must sign portable.
LOGS:

Logs must show band, mode,
date and time in GMT. station
worked, excnence sent and re
ceived, points.

Use a separate sheet for each
band and include a dupe sheet
if your entry includes over 100
contacts.

Make your own log and dupe
sheets. However, a summary
sheet can be obtained from
WB7NVM if an SASE accompa
nies the request.

Include an SASE with the en
try. Mailing deadline is August
1, 1979. Mail entries to: NAS
Whidbey Is land ARC, c/o lloyd
Vancil, 3541 Appian Way, Oak
Harbor WA 98277.

220 NOTES-1oo CCXX
AWARD

An attract ive certificate is
awarded to amateur radio op
erators who contact 100 sepa
rate stations anywhere in the
22D-MHz band after receipt of
the otttcrarIoasneete. Contacts
may be made through any re
peater or via simplex. Please
keep a dupe sheet to avoid dis
qualification caused by dupu
cate entries. Logs may be ob
tained from WB9SNZ; include
an SASE. Completed logs
should be mailed with $1.00 to
220 Notes, to: Greg Pletrucha
WB9SNZ, 2216 N. Kildare Ave
nue, Chicago IL 60639.

THE WOR KED OSWEGO
COUNTY AWARD

The Worked Oswego County
Award (WOSC) is available to
any amateur radio operator who
works amateur rad io stations in
at least 13 of Oswego County's
24 towns and cities. A gold·seal
endorsement is available to
those who work all 24 cities and
towns.
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All direct two-way contacts
(made wi thout the aid of a re
peater) made after January 1,
1978, count toward the award.
All contacts must be made from
the same station at the same
fixed location, or, if mobile,
from within five miles from the
licensed location. Contacts
with all fixed or mobile stations
count on any amateur band.
Multiple contacts with the same
station portable or mobi le In a
number of town or city loca
tions Is permitted for the pur
pose of making additional town
or city contacts.

A special endorsement Is
available if contacts with all
cities or towns are made us ing
emergency or battery power.

Applicants should list t he
time, date, frequency, mode,
and power used, along with sta
tion contacted and location
(town name or city). This Is the
usual information that would be
filled In on the standard ARRl
log. The l ist 0113 or 24 contacts
shou ld be mai led to the Award
Custodi an along w ith a self-ad
dressed, stamped ret urn enve
lope. QSl cards are not re
quired, but the spot log check

requests to the stations listed
may be made by the Award Cus
tod ian.

There is no charge for th is
award. The award is sponsored
by radio station WOSC to en
courage contact with all areas
of Oswego County and test sta
tion capabilities. The rules and
qualification specifications
may be changed from time to
time by the Award Custodian. In
the case of questions and dis
pu tes, the decision of t he
WOSC Award Custodian is
final. The Fulton Amateur Radio

Club will act as custodian for
the award. Its mail ing add ress
is: PO Box 246, Fulton NY 13069.

Olllel lli WOSC Li llI of Oswego Counly
Towns lind Ci t ies

Oswego Town Richland
Hannibal Sandy Creek
Granby Boylston
Minetto Orwell
Scribe Albion
Volney Parish
scnrceppet West Monroe
sarermc Constantia
New Haven Amboy
Hastings Williamstown
Mexico Redfield
City of Oswego City of Fulton

Looking West
(rom page 6

operator assigned the cal/sign
indicated hereunder. I activety
operate in the presently·allocat·
ed 22(}MHz amateur band, us
ing my own equipment and
through repeaters representing
substantial investmen ts of cash
and technological effort.

In a port ion of Docket 20271
(Par. 103 and 124jconcerning its
position to WARC on frequency
allocations, the Commission
proposed that the present
220-225-MHz amateur radio fre
quencies be allocated primarify
to a new use by the maritime
radiotetephone service.

I am not aware of any Notice
previously issued regarding this
proposed allocation. This por
tion of the Report and Order
clearly affects my rights and the
righ ts of other licensed amateur
radio operators to the 220-MHz
band. A formal opportunity for
amateur radio response would
demonstrate that the 220-MHz
band is in active use throughout
the United Sta tes. presenting
an attractive alternative to the
cro wded z-meter band.

Growth of "220" had pre
viously been res tricted by the

threa tened ettocetion of the t re
quenc/es to Citizens Band use.
However, since the Commts
ston denied that proposal, ama
teur use of the band has flour
ished.

I join with the 220-MHz Spec
trum Management Association
of Southern Catifornia in i ts
petition to withdraw the ettect
ed parts at Docket 20271, and to
set that matter for comments
and hearings in an appropriate
framework as required by law.

Respectfulfy submitted,

lsI

Date:
Name/Call:
Address:
City/State:

Thanks to 220 Notes, here is
an easy way for you to join in the
fight to save 220. lee Knirko
W9MOl and Julian Jablin
VoJ9IWI, who prepared the spe
cial "Action" bulletin, suggest
that you do one 01the following
wi th the letter :
1) Make one copy and 14 photo
copies, and send all 15 to the
secretary of the FCC in Wash-

ington; or
2) send just one copy to the
FCC twnrcn will at least put you
on record as opposing the US
220 WARC proposal, although it
will not be considered an offi
cial rep ly by the Commission);
0<
3) look over the po ints made
and draft a leiter in your own
words to the same effect. This
is the best method, although it
takes the most time. Then go
out and again make 14 photo
copies and send all 15 to the
Commission as you r o ff icial
reply; or
4) If you do draft your own leiter
but do not have the time to copy
it, at least send it to the FCC as
last as possible.

The idea here is for the
amateur community to show its
support for the one lone Petition
for Reconsideration on this
matter which was filed on time.
Withou t suc h support, the 220
SMA has little chance of ac
complishing much. With your
support, the FCC will be forced
to take notice.

lee and Julian also suggest
that you send copies to your
senators and representatives.
as well as to Dave Sumner at
ARRl HQ. I migh t also suggest
th at co pies be sent to the
220-SMA of Sou thern Cal ifornia,
to the Wesllink Amateur Radio
News service, and to myself.

THE CD BANOITS
OEPARTMENT

Abuses of CB operation were
given a good look on the morn
ing of Apri l 5th on the National
Broadcasting Company's "To
day" program. In a segment en
titled "CB Bandits," produced
at NBC's Burbank faci li t ies by
Scott Goldstein , NBC corre
spondent Jack Perk ins ex
plained to the public the myriad
01 problems now prevalent on
the t 't-meter Citizens Band by
visually documenting many of
the more com mon abuses in the
CB service.

Shown were such regu latory
violations as the use of exces
sive power, DXing, and even the
playing of music on 11 meters.
In the case of the latter. a
female CB operator in the mid
west was shown running an on
the-air CB music program from
taped cart ridges th rough her CB
set and linear ampli f ier. Other
scenes depicted how " CB ban
dits" who run excessive power
make life miserable for both the
legal CB operator (who wishes
to use 11 meters for its intended
purpose) and his neighbors, In
the form of excessive TVI and
BCI. The FCC was given its say
on this problem through l os
Angeles Enqlneer-In-Oharq e
larry Guy, who stated that such
operations were indeed illegal
a nd noted that i f al l C B
operators obeyed the regula-



requires , I must Ny that NBC
has done a rattler outstanding
job.

In a late-breaking develop
ment, the FCC acted the week
of April tat to deny the 2ID-SMA
Pet ition for Reconsideration of
Docket 20271. The FCC based
its denial of this and eight
similar petitions on the grounds
that over four years had been
spent on the preparation of the
WARC proposal and that, duro
Ing that time, all interested
part ies had been given ample
t ime to comment. However, it
must be noted that during this
four-year pertod, not once was
there a ment ion of reallocatlng
216 through 225 MHz to the
maritime service and, therefore,
there was no way In which con
cerned amateurs could com
ment on the matter. Many 220
MHz amateurs feel that both the
maritime service and the FCC
have directly violated the
federal government's Adminis
trative Procedures Act and
stand ready to take whatever
legal action is necessary to pre
vent the Implementation of the
WARC proposal.

t ions, there would be no need
fO( amplifiers and the like. The
report showed the FCC's en
forcement operation here In
southern Cali forn ia, but ex 
plained that although the FCC
attempted to keep cont rol over
ca, it was hampered in this due
to a lack of staff. It gave a figure
of 400 FCC employees natlon
wide who were trying to poli ce
more than 15 million CB opere
tors.

Perhaps the most vivid per
tlon of this s-rrunute, 3O-second
segment was mln i-cam cover
age of a business in Costa
Mesa, Cali forni a, known as
Pacific Coast Communicat ions,
which the report alleges to be a
supplier o f Illegal power erncu
tiers and similar equipment. To
radio amateurs, this particu lar
piece has Important s ignl fi .
cance in that It visually g ives
credence to what many ama
teurs have said lor a long time
-that the FCC's linear amen
f ier ban on such devices operat
ing In the spectrum from 24
through 36 MHz is noth ing but a
bureaucratic farce which pun
Ishee the law·abiding amateur

for the sins of another radio eer
vice. The ban has accomplished
only one th ing : It has created a
rather healthy black market tor
such equ ipment. 1suspect that
operations such as PCC are
more the rule than the excep
tion. Maybe the contents of the
"Today" report will get through
to the Commissioners the fact
that their " easy way out" was
not the right road to follow after
all. The Inabil ity of the FCC to
cope with the CB problem won 't
be easily forgotten.

Whet her they realize It or not,
the " Today" program producers
have performed a serv ice for
amateur rad io. They did not
lump amateur and CB opera
tions together (as is often done
by the broadcast media), and
they graphica lly pointed out the
real world of CB and the prob
lems It faces today. Moreover,
they may have given amateurs
the kind o f ammun it ion needed
to shoot down the unconstitu
t ional , unwarranted, and Illegal
ban on to-meter amplifiers.

COMMENTARY
The NBC report neglected to

mention one important Item
that the problems depic ted
were big-city ones not often
found In the out lying areas. l os
Angeles CB operat ion is a
mess. It's virtually impossible
to hold a QSO of any conse
quence because of the many ce
bandits li ke those depicted on
" Today. " This holds true for
most c ities of any size. How
ever, once you get away from
the big c ities, things are quite
different; the CB bandit Is
defin itely a minority f igure in
such locations.

One other point missed by
the NBC presentation was the
difference between AM and
SSB operation. Only unstruc
tured AM was shown, which in
big -city CB is a no-man 's-land.
Not mentioned were some of
the structured and voluntarily.
pol iced sse operations. How
ever, It Is hard to really critic ize
this report on either of these
points, s ince the obvious aim
was to enlighten the publi c
about the current problems of
11-meter CB. Considering the
constraints Imposed by the ex
act liming that TV brcaocaennc

• • •

RTTY Loop
from page 20

nons with special da ta, these
characters can be used as sctt
ware switches to accomplish
specia l functions. The specia l
codes deta iled above, for exam-

RE ll'''EVE

~-..sell

." • 00 ~~,. <:Jl-l~

~

.... rcH
~ ,He. TO

TAL[ [ Hfl" HU T [ NTRT,...
-~~

-~,u~

Q<ARACTfItS

I
~-~

I
..00 • TO

C" " R C/lI.I'IT

I
( n oT

Fig. 5. SPLCHR routine.
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pie, translate to:
$00-The null Is stored for

control codes which have no
funct ion In Baudot, e.s., 50',
$02, $lF, but not those with a
function , as the BEll ($On.

$FF-A DEL is stored for cer
tain " special" printable char
acters not found on the Baudot
keyboard .

$FE-Stored at the first loca
tion o f the table, $FE will be
sent as lTRSwhen a NUll is in
put from the keyboard.

After the table value Is re
tr ieved, it Is tested for $FF, and,
if present, a branch to SPlCHR
is execu ted. This rout ine han
d les those pr intable charac ters,
like', %, and @ , that are not
represented in Baudot. Another
test for $00 directs a branch
back to the input if present.
ThUS, contro l codes do not even
start the outputting routine.

If there is no " special case,"
then t he Baudot out put se
quence is Init iated. The MSB of
the data retrieved from the table
encodes lETIERS or FIGURES
case. The rout ine diagrammed
In Fig. 3 shows how the shift is
read , compared with the current
case, stored , and changed If
necessary. It should be noted
that SPACE, CARRIAGE RE
TURN, and LIN E FEED are alt
sent as lowercase (lTRS) char
acters. Thus, downshift when
spacing 0( when send ing a new
line is ensured.

Having established the shi ft.

the actual character Is output,
us ing the routine shown in Fig .
4. This routine loads the carry
bit with the five remaining data
bits In the accumu lator, keeping
track o f the bit number with a
counter. If the carry bit is a "" ' ,
a MARK is sent· a " 0" sends a•
SPACE. START (22 ms SPACE)
and STOP (31 ms MARK) b its
are also appended , thus creat
Ing true nY format.

Should you have encountered
one of those "special" charac 
ters we mentioned above, a
bran ch to SPlCHR would have
brought you to a routine dia
grammed In Fig . 5. Here, the
original ASCII charac ter input is
retrieved from the table po inter
where it was stored . ti lt is a car
riage return. a branch to a rou
tine called CRlFOT will send
the s t r ing CR-CR-lF-lTRS·
lTRS, a " standard" way o f lnl
tlatlng a new line in Baudot, and
echo a CR·l F on the terminal.
Otherwise, a period (.) fo llowed
by two letters and another
per iod fi ll in for the missing
charac ter. Fig . 6 shows the
codes used for the ASCII char
acters encoded.

The ftowcharts shown this
month comprise an overview of
a practical means of Baudot
transm ission with a computer.

Ham Help
I have a niece in Corpus

Christl TX who Is Interested in
becoming a ham. She is 8 years
old but sharper than I in some
ways. Is there a group in Corpus

ASCII s,..... .......
"3 • .NR.

'" % .PC.
S2A • .AS.". • .Pl.
S3C < .LT.
$30 • .EO.
$3E > .GT.

"" • .AT.
SS. I .((.
sse \ .85.
SSO I .)1.
sse t .UP.
S5F .UL.

Fig. 6. SPLCHR conversions.

Next month, I will go Into a pro
gram to implement this scheme
on an SWTPC 6800 computer.
Input shall be through the con
trol interlace. An MP-S ACIA
type input is preferred, although
the MP-C PIA-type board will
suffice. Output shall be through
one bit of a PIA board (MP-l) on
port /#7.

Regards this mo nth to
Melvon G. Hart WIIRV In St.
louis MO. Melvon is using rete
typer gear now, but we hope
w ith the program now oever
oping, and others, he will soon
be able to get that SWTPC sys
tem on RnY! He also lets us
know that an act ive two meter
RnY net is on in St. louis, on
146.70 MHz, AFSK. Thanks for
the info, Mel.

Christl who could help out with
this project? Thanks.

J im Falkner
Box ...

Port Saint Joe Fl 320&58
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To ca lculate successive OSCAR 8 orbits, make a l ist of the first
orbi t number (from the OSCAR 8 chart) and th e next t hirteen orbits
for that day. List t he time of t he first orbit. Each successive orbit Is
t ~ en 103 mi nutes later. The cha rt gi ves the longitude of the day 's
f irst ascending equatorial crossing. Add 26 - for each succeeding
orbit. To find the t ime OSCAR 8 passes the Nort h Pole, add 26
minutes to the t ime it crosses the equator. OSCAR 8 wil l cross the
imaginary San Frencisco-to.Nortolk line about 11 mi nutes after
crossing the equ ator. Mode A: 145.85-.95 MHz upl ink, 29.4·29.50
MH7 Jown li r,k, beacon at 29.40 MHz. Mode J: 145.90-1 46.00 MHz
uplink, 435.20-435.10 MHz downl ink, beacon on 435.090 MHz.

OSCAR Orbits...,..---J
Courtesy of AM$A T

The listed data te lls you the l ime and place that OSCAR 7 and
OSCAR 8 cross the eq uator In an ascending orbit for the fi rs t time
each day. To calculate successive OSCAR 7 orbits, make a list 01
the f irst orbit number and the next twelve orbits for that day. U st
the ti me of t he fi rst orbit. Each successive orbit is 115 mi nu tes
la ter (two hours less f ive minutes). The chart gives t he longitude o f
the day's f irst ascending (northbound) equatorial crossing. Add
29 · lor each succeeding orbit. When OSCAR is a ~nd lng on the
other side of the world from you, it will descend o .cr you. To find
the equatorial descending long itude, subtract 166 - from the
ascending longit ude. To find the t ime OSCAR 7 passes the North
Pete, add 29 minutes to the time It passes the equator. You should
be able to hear OSCAR 7 when it Is within 45 degrees of you . The
easiest way to determine If OSCAR Is above the horizon (and thus
within range) at your locat ion is to take a globe and draw a circle
with a radius of 2450 miles (4000 kilometers) from your QTH. If
OSCAR passes above that crrc:e.you should be ab le to hear it. If it
passes right overhead, you should hear it for about 24 minutes
total. OSCAR 7 wil l pass an imaginary line drawn from San Fran
ci sco to Norfolk about 12 minutes after passing the equator. Add
about a minute for each 200 miles that you live north of th is line. If
OSCAR passes 15-east or west of you ,add another minute; at3O -,
three minutes; at 45 -, ten minutes. Mode A: 145.85-.95 MHz uplink.
29.4-29.5 MHz downl ink. beacon at 29.502 MHz. Mode B:
432.125-.175 MHz uplink, 145.975-.925 MHz downlink, beacon at
145.972 MHz.

OSCAR 8 calcu lations are similar to those for OSCAR 7, with
some important except ions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 mi nutes.

Corrections
This is to express thanks to

all CW music fans for correc
t ions and suggestions for im
provements fo r the keyboard
described In the February issue
of 73 ("Th is Station Plays
Beautiful CW").

A note from KA1 A D F
(Speedy) arrived one day before
I received my copy of 73 and
pointed out: (1) The 10k reo
stators of Fig. 1 are not shorted
out as the print indicates; (2)
The callout for Fig. 2 should
show 4071 for U7; and (3) U10 is
a 4049. WAGKZL points out that
the diodes are 1N4148, not as in
dicated in the callout for Fig. 1.
Actually, about any diode will
work. Even the cheap 1N4oo1
will do fine. Along with thanks
to rex goes my apology to
Susan Phi lbrick of the 73 stall.
She quest ioned this and I gave
her a wrong answer.

W1ZB reports that he has
built 20 keyboards over the
years and is now going back to
the diode matrix after trying
many other methods. His next
keyboard wi ll use CW music
logic but wilt replace the 40105
FIFO with the FairCh ild 3341 to
give a 64-lelter buffer. For th ose
who want a larger buffer, th is is
a good way to go.

DA1WD wants a memory for
canned messages . An RCA
CPD1823SD RAM interfaced be
tween the 40105 FIFOs and the
shift register ought to work. I

have not made one l ike this, but
it looks good on paper and wi ll
give 128 letlers. If 256 letters are
desired, a pai r of CD1822SDs
would do the job.

WB5RVH is on the air with an
all-plastic case, usi ng a con
verted UNIVAC surplus terminal
and a rechargeable ntcao power
pack. He report s RFI problems
when using the charger pl ugged
into the ac supply. No problem
without the charger. Suggest
add ing 0.01 uF bypass capac
itors on all inlout l ines. Elec
trolyt ics do a good job of fil ter
ing but are poor for rf bypass.

The worst problem of all is
availability of the 40105 FIFO.
This chi p is made by RCA and
Motorola and is available from
the big houses such as Cramer,
Hamilton, and Semiconductor
Spec ialists. Unfortunately, all
of these distributors have a
narc-nosed $25 mi nimum order
policy. On top of that, they often
do not stock all other required
chi ps. I was about to believe
that it wou ld be necessary to go
to Japan for service when I
decided to check the 73 adver
t isers-see Daytapro on page
183 of the February issue. Send
Nei l K9WRL an SASE for a
quote on a chip package. He
promises he will supply the
40105. By the way, if your hobby
lime is hard to come by, use the
top line of chips. Specify RCA
buffered " B" line, or equal. A

typical number is CD 4071BE.
Altpr you have one keyboard
working, you can test " bargain"
chips eas ily.

Several others have written
for diagrams on keying circuits
and sidetone osci llators. Sorry,
but I did not make drawi ngs. I
just hooked up the components
per typical sketches, such as
shown by VE3CW4 on page 107
in the February Issue.

As hams notify me that they
are on the air, I wil l send them a
"CW Music" number. Who Is qc
ing to be #31 Let's hear more
CW music. Even If you don't
care for a keyboard , good code
makes operation a pleasure and

Ham Help
I nee-t a schemat ic diagram

for an Lectrcn!c Counters, Inc.
(ECI), Pulse Generator, Model
5101. If someone has a copy to
share, I will pay for reproducti on
and mailing . Thank you.

Russell Steele
838 Gayle Street

Papillion NE 68046

I need a manual for a Conar
Model 80 solid-state te levision
kit. I also need any kind of Inte r
mat ion on a 1928 Model 3
Eveready ac receiver and a
poss ible matCh ing transmitter.
Any help with these items will
be deeply appreciated. Thanks.
Peter H. Oesterie VE3HOHfW3

RD 1'1
Orwigsburg PA 17961

can be sent by all methods of
keying .

Russell C. W. Crom WB9WRE
904 Barberry Street

Mt. Prospect IL 60056

We would like to point out
that one of our artic les ("Unlver·
sal Alarm Circu it," March , 1979)
is very similar to one which ep
peered in the December 11,
1975, iss ue o f Electron ic s
(" Mult ip lexed detectors Isolate
wate r leaks"). F. E. Hinkle, Jr.
K5PA (Aust in TX) holds US pa
tent number 4,090,193 on this
device.

John C. Burnett
Managing Editor

I am attempting to make a list
of optometrists who are ama.
teur radio operators. Presently, I
know of about 15, and I am sure
there are more out there. Per
haps an informal net could be
started. All QSLs will be ap
preciated. Thank you.
Dr. Thomas W. Byers WB9YTG

7221 W. Lake St.
River Forest IL 60305

I would appreciate any Inter
mation on a a-men Western
Electric 0-1-0 milliammeter. It
has 6 terminals on the back,
labeled AC1, AC2, DC +, DC - ,
DC~ ,andR.

Nell Johnson W20LU
30 Harwich Road

South Orieans MA 02662

."



feel that you may be getting
around to some serious ama
teur projects. I did read the arti
c le , " The 2 Meter ECM Caper,"
and I am appalled at the fact
that you could publish some
thing tantamount to sanction
ing the jamming 01 another
amateur station. Grantea , the
amateur in question may have
used improper o r i l l e g a l
methods to obtain a li cense, but
at that time, he was still a
licensed amateur.

I realize that you have to sell
magazines in order to provide
livings for you and your staff,
but I personally feel that articles
prOViding the " turkeys" with
new ideas are nol ln the best in
terest of anyone associated
wi th amateur rad io. l ord knows,
we have enough problems
without causing new ones.

R. G. Wilde K6EGM
Van Nuys CA

TURKEYS

Never in my wildest dreams
would ' have ever thought I'd be
subscribing to 73 Magazine. Un
til now, I have considered it just
a cut above Popular Electronics
as far as contents. Th ings like
how to bu ild a moist ure detec
tor or fuse test ing made simple
simply did not appeal.

Your February issue, how
ever, has caused me to rethink
my position. The article on the
8080 cont rol system makes me

package o f up-to-date equip
ment backed by all the tee n
meat and service expertise that
could ever be needed, and all
presented in a speedy, courte
ous. and comprehensive way.

Dr. E. Daniel Kay, Jr. K4HTY
Portsmouth VA
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have found the information
readily available , helpfully given
and interpreted, and additional
recommendations made.

The alti tude and cooperation
are truly exemplary. The speed
and completeness of the ser
vice department is outstanding,
and the basic des ign and pre
sentation of the prod ucts are
unbelievabl e. I w ould not
hesitate to recommend t hi s
company and their personnel to
anyone wiSh ing a complete

.. .. ..., ..
... _ _ . l ~i.' p . 1.. .. ~
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several additional pieces of
gear 10 the station. Not onlyare
the products at the top of the
line In features, design, and
reliabili ty. but also I have called
them on two occasions for ad
vice in application o f some of
the equipment and have univer
sally been treated respectf ull y
and pro mptly. On each occa
sion, I was referred 10 the
amateur rad io department and

Here Is the entire group that hoped to put VU4ARC on from the
Laccadlves last March. The DXpedition was well planned down to
the last detail, even including medical personnel among the group,
but was halted at the last mlnuttl due to light security sUffounding
a visit to the Laccadlves by the Prim e Min ister.

DX
from PIIfJf! 22

OK3TABID2A is in Angola
and will be there for one year.
He has a beam up and Is a very
good operator in handling the
pileups. est, to OK3Al E.

The Northern California DX
Fo undat ion shipped a new
linear amplifier to Easter Island
to help boost the signal of
Father Dave CE0AE. You should
be hear ing the resu lts by now.

Beginning In Ju ly, El stations
in liberia will be signing 5l for
the remainder of the year.

KH 3A A is a civi lian on
Jo hns ton Isl an d and Is
available for skeds. Wrlle to
John at Box 69, APO San Fran
cisco 96305.

In case you have been look
ing for San Marino, there are
eight licensed true-blue ate-

nons. These are M1B, M1BS,
M1C, M1D, M1H , MlI , M1Y, and
M1W. Good tuck.

liechtenstein and San
Marino are olten believed to be
the smallest sovereign states in
the world , but a mansion on the
Via Condotti in Rome is prob·
ably the smallest of them all .
This is the independent territory
of the Sovereign Mil itary Order
of Malta. It represent s an order
founded during the Crusades
and the order held the is land 0 1
Rhodes for over 200 years. The
order sti ll issues it s own pass
ports and maintains its own
di plomatic corps.

For some rea son , the ARRl
has refu sed to recog nize the
Soverei gn Mi litary Order of
Malta as a separate country, but
remember, it took the l eague JO
years to admit that there were

there appears a very good
possibility that 3XlIX is lor real .

The Arabic Net meet s each
Saturday at 1900Zon 1425OkHz.
Stations checking in to th is net
include A7, A9, ST2, STII, YK. VI,
JY, and SU among others. If you
need any of these for a new one.
it m ight pay to take a li sten.

LX1AG has been showing
regularly tw ice a week on 14240
kHz at 2330Z. He says he plans
to follow this pattern for some
time and hopes to g ive a new
country contact and aSl to
everyone needing LX.

The ARRl has withdrawn all
Sable Island credit for the
operation last fall of VE1MTA,
saying the station was not
authorized.

KBNW wants us to let every
one know that he is not, repeat
not, aSl manager for VR0M and
should not be sent any more
cards.

Due to a recent callsign shuf
fle, stations on Crete can be
identified by their new SV9
prefix.

There has been a chain leiter
going around aimed at ama
teurs. All you have to do to
claim untold riches, c laims the
letter, is ma il one dollar to the
proper address, then prepare
twenty copies of the letter m
serting your name in the proper
spot, and mail them out to twen
ty ham friends. Th is chain letter
is illegal because it asks for
money. I wonder how it would
work if , instead of money, the
letter asked for blank DX aSL
cards . Just think, you send one
cat, to the name at the bo ttom
of the li st and a lew weeks later
you recei ve 8,000 DX ca t,e
read y for you to f ill in your
callsign. Instant Honor Roll. Ac
tually, that kind of thing has
been going on in CB circles for
years.

DJ9ZB has out the latest edi
tion of his up-to-the-minute aSl
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Manager's Directory. This 6" x
8" softcover book runs to about
80 pages and is ava ilable di rect
from DJ9ZB for $5.00.

WB90QU takes a l ist for
those needing 4S7EA each
Wednesday evening abou t
2310Z. 4S7 EA shows up at
2330Z and usual ly stays around
for about an hour . QSl to
WB90QU.

Herb Schoenbohm KV4 FZI
N0VA has not backed off on his
attempt to have Water Island
dec la red a sepa ra te OXCC
count ry. He prepared eight
pages of strong support and
fired it off to the OXCC desk
t here in Newin g t on. Water
Isl and remains a live issue with
Herb.

FR7BP has requested t hat no
IRCs, stamps , or dollars be sent
for return postage since his
mail is usually opened before
he receives it and such items
removed. Just send your card
and he will reply via the bureau.
It is usually best not to develop
a habit of putting ceurettere on
the outside of envelopes des
tined for overseas addresses. In
some areas, this just brings un
wanted attention.

04CBS reports that plans for
any S9 operation have been
shelved for t he immed iate
future. Angelo says that the
possibility still exists but that
the probability is just abou t
zero .

Speaking of 04CBS, he is one
of the first , along wit h AA6AA
and W1 NG, to reach the first
plateau of 100 zones in the
chase to earn 5BWAZ award #1.

A new OX club is being
formed in the Baton Rouge,
l ouisiana, area . Drop a note to
Jack Whitaker, 2327 Daggett
Avenue , for more details.

That recent K1CO/PJ7 opera
tion ran up 14,074 contacts in
sco r ing some 12.3 mill ion
poi nts. Not satisfied , they will
add three more operators and
try again in the CQ WW contest
this fall . This will be a multi 
multi operation from PJ 7 and a
muttt-stnqte operation from
FS7. QSl K1CO/PJ7 to K3RlY.

OE6EEG along with OJ9ZB,
F6BDS, and J28AZ are planning
a possible upcoming effort from
the Red Sea area including Abu
Ail. They are exploring the
possibi lities of several areas
and you should be hearing more
on this soon.

North and South Yemen, 4W
and 70, long-time enemies ,
have decided it might be best
for all concerned if they com
bined the two countries under
one government. This would, of
course, mean the deletion from
the OXCC list of 4W and 70 and
the addition of the emerging
single nation. Being the oppor
tunists they are, seve ral DXers
are already planning for the
great event.

EP211 reports that his next
duty station will be in Qatar, A7,

and t hat he plans to make every
effort to red uce th i s one's
standing on the needed li sts.
Mike had to abandon everythi ng
in Iran including rig, household
goods, clot hing, and the fam ily
bus. QSL to WA4PYF, who also
has logs for A7XAH .

The Swiss Amateur Rad io
Magazine, Old Man, reported
that HB9APN is at the Swiss
Embassy in Peki ng and has
been on SSB on 21155 kH z slqn
ing HB9APNIBY.

There is a feeling, going into
WARC 79, by the FCC in Wash
ington that the amateurs are lax
in report ing unaut horized inter
ference in the amateur bands.
Cit ing the well-known Russian
" woodpecker" as an example,
they note that comp laints to the
FCC on this vio lat ion of ITU fre
quency allocations have dwin
dled to a trickle and it may be
quite possible to have an asser
tion made at WARC 79 that the
Interference is nil because the
amate urs t hemselves have
stopped compla ini ng. If you are
one who has not complained
because you felt the ARR l was
there to protect us all and was
t ak ing ca re of th ings, then
maybe you should write the
l eague and inquire why this in 
trusion into the amateur bands
is still going strong after more
than two years. The "wood
pecker" is not the only violator.
The Afri kaner Net has at t imes
been forced to shift f requency
because of commerc ia l in terfer
ence. There are t imes when you
must take matters into you r own
hands and quit waiting for the
other fellow. The following is a
fu ll list of FCC monitoring sta
tions and their telephone nurn
bers. The next time you hear an
intruder on the amateur bands,
pick up your telephone and
report it to the nearest monitor
ing station. Not just once, but
every time.

Allegan,Michigan (616}-673-2063
Anchorage,Alaska (907)·344·1011
Belfast, Maine (207)·338·4088
Douglas. Arizona (602)·364·2133
Ferndale, Washington (206)·354·4892
Fort lauderdale, Florida (305)-472-5511
Grand Island, Nebraska (308)-382·4296
Kingsville, Texas (512)-592·2531
laurel. Maryland (301)·725-3474
livermore,California (415)·447·3614
Powder Springs, Georgia

(404)·943-4794
Sabana Seca, Puerto Rico

(809)·784·3772
Wash ington ,DC (202)-632-6975
Wai pahu, Hawaii (808)-677·3954

Just because your neighbor
called doesn't mean you need
not call. The more reports the
better.

ZS6B EE will s hortly be
heading out to Marion Is land,
Z82MI, to re li eve the present
operator there. Plans call for
some much needed activity
after his arrival.

The FCC has extended the
grace period for renewal of

amateur radio licenses to five
years. This means that you may
regai n yo ur operator's priv i
leges up to five years after let 
ting your l icense expi re wi thout
having to retake the exam. See
the May QST for details.

A6XP, the last active station
in the UAE, wen t QRT on Febru
ary 11th and this appeared to
have ended any amateu r activi
ty for the present time. The gear
was conf iscated and it seems
t he present authori t ies have no
use for amateur rad io in their
country. K1 0RN has been han
d ling the OSl chores for A6XB
since 1971 and has all the logs
up to 0300Z on February 8th.

This may be a litt le after the
fact, but a group of UA·types
rec ei ved pe rmiss ion t o put
Franz Joseph l and on the ai r
using the call R1FJ. The opera
tion was originally to start In
mid·April , but this has been
pushed back somewhat. Any
way, if you heard or worked
R1FJ, you know it was FJlo if it
hasn 't been heard yet, then it
should be at any t ime.

Amateur license totals at the
end of January stood at 357,900
with 63,000 Novices, 68,000
Techn ic ians, 119,000 Generals,
83,000 Advanceds, and 22,000
Ext ras. Amateur growth rate
during 1978 was 8.4% .

RM-3317 requests that a hob
by license be established adja
cent to the 29·MHz band. The
ARRl plans to file an oooosr
tion.

Rec en t c hec k-i ns to t he
14225-kH z net include FB8XV,
SHRK, CA9AJ, BV2B, and
KA1N C. If any of these exci te
your blood, try 14225 kHz from
1500Z daily. The Afrikan er Net
has been drawing not only from
Africa, bu t South America,
Europe, Asia, and the Pacific
areas as well. This one meets at
21355 kHz from 1830Z.

The Comoro authorities have
done a sudden about-face and
shut down all amateur ac tivity.
Robin D68AD has dismantled
his station, taken down h is
antenna, and is awaiti ng reas
signment. It appears that Co
moro will be joining the United
Arab Republic in a steady
march to the uppermost reg ions
of the most-needed list.

K3ZJ wrote in to po int out an
error in the Apri l QS l listi ng.
H S1 A BD' s QS l manage r i s
K3EST, not W1YRC as listed.
We knew t hat a ll along, guys .
We just wanted to see if you
were paying attention .

Ca rl and Mar tha Henson,
WB 4ZNH and WN4FVU, report
ed great conditions in making
some 5,200 QSOs from t he
Mald ive Is lands , mostly on
twenty wi t h some on f ifteen, but
precious few on 10140 meters.
They give much of the credi t to
4S7EA and his friends at Ceylon
Tours as well as to 4S7J O and
h is wife for their generous
hospitality and the fact that

they were there if anything was
needed. QS l to Carl Henson,
8280 Chestn ut Dr., Jonesboro
GA 30236. Carl notes that cards
for AQ7 and HQ7 will be an
swered okay, but cards with in 
correct date andlor time will reo
ce ive b it ing critic ism in addition
to QSlo (Apparen tly, some ste 
t ions mistook 8Q7 for AQ7 or
HQ7.)

That 's about al l for th i s
month . I hope some of the
preceding information helps
you work a few new ones. If any
of you take a DXpedition-type
vacat ion t his summer, shoot a
few extra pictures of your exotic
surround ings and send t hem
along, eit her black-and-white or
color.

Thanks for much of the pre
ceding in formation to the West
Coast OX Bulletin, the long
Island OX Association Newslet
ter, and WorldRadlo News.

NOVICE CORNER
We have been asked to re

m ind everyone to please not
send cards destined to state
side QSl managers via the
ARRl Outgoing QSl Bureau.
These cards wi nd up in that
manager 's enve lope at the
bureau and then he must pay
postage on it to get his own
cards from the bureau . If a QSl
isn't worth the 3O¢ two-wev
postage to the one request ing
it, it sure isn 't worth anything to
the manager . Remember to
always use GMT, also called
UCT or Zulu ti me, on QSls sent
to managers and always in
clude a self-addressed stamped
envelope (SASE) or a sett-ee
dressed envelope and IRCs
(8AE) for the manager to use in
sending the OX stat ion's QSl
back.

AMATEUR RADlO IN JAPAN
The following information

comes from an interview be
tween Jan Shillington N9Yl and
Jun Okamura JA2BJW which
appeared in the Wheaton Com
munity Radio Amateurs, Inc.,
bu lletin wh ich is edited by
N9Ylo It should greatly increase
you r knowledge of condit ions in
Japan.

Q. How many hams are there
in Japan?

A. There are 355,757 s tations
(CB-367,633) as of Dece mber,
1977.

Q. How many classes are
there in Japan?

A. Fourclasses-First Class,
Second Class, Novtce-Cw, and
Novice-Phone.

Q. How many OX countries
has Japan?

A. Four countries-JA, J01
(Ogasawara Island), J0 1
(Minami·Torishima Island), and
J01 (Okino Torishima).

Q. What is the Japanese zone
number?

A. 25 (WW contest, etc.) and
45 (lTV).

Q. How many kinds of month-
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From left to righ t: Ernest 4S7EA, Carl WB4ZNHI807AF, Martha
WN4FVUl807AG, and Jay 4S7JD during Carl and Martha 's recent
successful operation f rom the Maldive Is lands in the Indian
Ocean.

Iy ham magazines are published
in Japan?

A. Three kinds-JARL News,
CO Ham Radio, and Mobile
Ham.

O. Can you tell me t he
Japanese prefixes in licensed
order?

A. JA. JH, JR. JE. JF, JG, JI,
JJ, JK, and JL (except JD, 8.11).

O. What is the call area of the
largest number of hams In
Japan?

A. JA1 has about 41 % of a/l.
O. What is the call area of the

smallest number of hams In
Japan?

A. JA9 has about 4% of all.
Q. How much is a Drake TR·7

in Japan?

A. $1,338 ($1 equa ls ¥ 195).
Prices lor other rigs: Mosley TA ·
33-$307; Yaesu FT·l0l-$903;
Collins KWM·2A-$4666; Hy·
Gain TH6DXX-S508; Trio TS·
8208-$1180.

Q . Can an Amer ican operate
in Japan?

A. Yes , he can, but as a mem
ber of a club station only.

Q . Can you tell me the st ruc
ture of a callsign for a Japanese
club station?

A. Three· letter suffix , o f
which the firs t letter is Y or Z,
such 8S JA lYAA, JH2ZAB.

Q. Is KA In Japan a ham sta
tion?

A. No. The Japanese govern·
ment does not recognize KA 8S
a ham. JA is forbidden to OSO
with KA.

Q . What are the most wanted
three states of USA from JA?

A. Delaware, Wyoming, and
North Dakota.

Q . In which direction does
W's sig come up to JA on short
path?

A. Around 40 · NE.

If you are planning a trip to
Japan and would like to operate
under their "club" system, con
tact the TIARA (club?) at :
TIARA, Tom lgaya araeo-aot,
19-5 Tomlgaya 2-chome, Sibuya,
Tokyo 151, Japan, or te lephone
in Tokyo ,485.1971.-N9YL

OSCAR DXPEDITION
ANNOUNCEMENT

W86GFJ wi ll return to Tahiti
later this summer to operate on
OSCAR. The PoSI and Telecom
munications Office In Papeete
has just noti lied Ross that his
callsign has been authorized
and is awaiting his arrival in
Tahiti. His call si gn will be
F00FB. aSL via WB6GFJ or the
AMSAT·OSGAR a SL Bureau.
Thi s year , Ros s wil l have
Modes A, B, and J (CW and
SSB), but will concentrate on
Mode A aso s from Tah it I.
Plans are to operate on all
currently-operati ng satell ites
with Mode A capabili ti es. As
plans firm up, we wil l publish
exact dates, times, trecuen
cree, and exact orbits to look
for Ross on the air on OSCAR.

Part of his time will be spent
helping F06 sta tions get start
ed and operating on OSCAR.
Anyone with unused 2 meter
converters or small CW trans
mitters that could be left with
F06 stations for them to use on
OSCAR would be appreci ated.
Also, anybody that can trans
late OSCAR Information from
English into French would be
most appreciated-contact
Ross as soon as possible.

Preeenny.me pl ans are to be
in Tahit i sometime in August or
September of this year.

e dit o r ia l b y Wayne Green

Hams drove in from over 200 miles around to enjoy this day in St.
Louis-ARCH MARCH- ARCH fo r the famous St. Louis arch and
MARCH for Midwest Amateur Radio Computer Hobbyists. Th is is
the 73 Magazine booth (also Kilobaud MICROCOMPUTlNGJ and
Sherry handling subscriptions.

were almost fully occupied,
with over 1,500 estimated in the
audience as I ta lked about ama
teur radio past, present, and
future. That's not bad for a first
hamfest in 51. Louis, I'd say. I
didn't see any League officials
at the hamteet at all .. . and the
League didn't even bother to
have a booth!

The hamlest committ ee is to
be congratulated on putt ing on
a first-rate show, having an fn-

selves to me and said they had
driven hours to get there and
hear what I had to say. II works.
Committees shou ld look over
the ham world for people who
will have things to say which
hams want to hear . . . and one
way or another get the se
speakers In. All too many of the
speakers are excruciatingly
dull, so It Isn't easy to find the
hot ones.

The 2,000 chairs In the hall

In case any ARRLers who said that no hamfest could succeed
without the support of the League have any lingering doubts, here
is a picture of one part of the exhibits . . . and the whole place was
packed Jjke this. The ARRL, though invited, did not even bother to
run 8 booth at the show and the lo cal direc tor refused to come. No
one here was interested in po litics, neitherpro·ARRL nor can; it was
8 hamfest and 8 joyous one. It i s 8 pity that the ARRL has to see
every amateur function as a politica l threat.

attendance, that's important to
know.

All during the 51. Louis ham
fes t, people introduced tbem-

from page 4

committees suppose. When
someone like me can double the

W2NSD/i
NEVER SAY DIE
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terestlng program (other than
me), getting an exhibition hall
full of exhibitors, and in do ing
all this in just a few weeks. The
ARRL said there was no way to
put on a good hamfest without
starting a year ahead. Balder
dash.

DALLAS AND ATlANTA
So far, my commitments for

talking at hamfests for the rest
of this year Include a barrage at
Dallas in early June and at
Atlanta in mld-June. I'll be giv
Ing two talks at both hamfests
. . . one on amateur radio and
what can be done to get it going
again , and the other on how to
take advantage of the incredible
opportunities for making money
with microcomputers. I person
ally intend to increase my own
net worth substantially during
the next year or so, and thou
sands of others can get on the
bandwagon ... once they know
~ secret of how to go about it.

In September, I' ll be giving a
talk at the Hartford ARRL Con
vention.I '1l bet they'll hate that!
Right in their home town !

NOTHING CAN GO WRONG
, •• GO WRONG

.. . GO WRONG .. _
Joke number 1254C, wherei n

the captain of the plane gets on
the intercom and says, "This is
flight 73X, now leaving Boston
and f lying nonstop to Seattle.
This is the fi rst fully-automated
transcontinental f light run en
tirely by microcom puter. The
system has been thoroughly
tested and It is so dependable
that it is no longer necessary
for a flight crew to featherbed
on these fl ights. Be assured
that every contingen cy has
been considered and nothing
whateve r can possibly go
wrong go wrong ... go
wrong go wrong . . ."

Which bri ngs us t o t he
ridicu lous situation we've had
with trying to keep up with sub
scriptions. If you get many
magaz ines, you realize that we
are not alone in trying to cope
with the monumental screwups
which computers can agg ra
vate. Yes, I know all about com
puters not making mistakes,
but I also know that program
mers, co mp ut e r salesmen ,
computer manufacturers, and
data-input people are capable
of incredible botching and/or
deceptions.

Bill Blair, of the Coun try Jour
na/, recently devoted a tuu-peqe
editorial t o apologizi ng for
subsc rip tion aggravations to
readers, ci ting Fawcett Publica
tions as the cause of their mis
eries . Our problems stemmed
from Data Input Service Corp.
(DISC), down near Boston ...
with a big assist from Prime
Computer, Inc.

A few years ago, we handled
all of t he subscriptions for 73 by

cutt ing a small mimeograph
type of stencil for each sub
scriber. This paper stencil was
then fi led in a rack by zip code
and it took maybe a day or two
to handle a subscription , com
plete with sending any desi red
back issues. When there was
any problem, all we had to do
was go to the fi le, pull out the
stencil , and see what had gone
wrong. It took maybe a couple
of minutes. One girl was able to
handle everything.

Obviously, such an archaic
system had to be improved. We
ca lled IBM and signed on the
dotted line for what they recom
mended. It was an IBM 403 with
keypunch and card sorter. It
was so big and heavy that we
had to have a special support in
the basement to keep the floor
from caving in.

The 403 was no blessing . It
took as long to punch a card for
each subscriber as it had to cut
a stencil ... and longer to file
the cards, which st ill had to be
hand-filed. The 403 printer was
not as fast at making labels as
the Elliott paper stencil printer.
Such was prog ress.

After evaluating the net result
of the new system, which cost
about twice as much as the old
one to use ... and was slower, I
started looking for an outside
computer service to handle sub
scriptions. I found one which
was recommended highly by
one of our advertisers (Waters
Manufacturing . . . it was also a
subsidiary of Waters, so per
haps their enthusiasm was not
wi thout bias), and moved our
subscription list there. Within
three months we were in deep
trouble.

It took us several months to
go back over past subscriber
lists and find the well over 2,000
subscribers who had been
dropped seemingly at random
by the computer. This outfit,
which eventually became DISC,
mumbled about dirt in the tape
read heads, or something.

As the number of subscrip
t ions and the number of prob
lems escalated , with our reo
sponse time on looking up an
swers for angry readers going
from the one or two days when
we were doing everything
ourselves to two and three
months with the computer ser
vice, I got antsy to get th ings
back on home ground. That was
when I started call ing computer
fi rms to see what I needed , and
it was then I found that com
puter folk had a language all
t hei r own wh ich I cou ldn't
understand.

It was my attempt to cope
wi th this language barrier which
resulted in my starting Byte, if
you remember that magazine. I
eventually gave up trying to
learn enough to outwit the com
puter salesmen and software
houses and hired my own " ex-

pert " to sort out the claims and
promises of the computer firms.

My expert checked out every
th ing available and recommend
ed the Prime 300 computer as
being the best for our appli 
cation. I ta lked with the Prime
salesmen and was assured that
their system would be able to
handle the subscriptions for 73,
for Kilobaud MICROCOMPUT·
lNG, our accounting, Reader
Service, prospective subscriber
lists, indust ry lists, advertising
lists and data, repeater l ists, ar
ticle lists, daily orders , inven
tory, and a few other chores . ..
no problem.

By mortgaging everything
right down to the paper cl ips,
we were able to buy a Prime 300.
Our expert hired two tuu-tlrne
programmers to write programs
for handling our subscriptions.
One year later, we were ready to
give it a try. We were desperate
to use it because things had
been going from bad to worse
with the outside service.

Once we had the subscrip 
tions on our own system, the
problems went from worse to
total disaster. One 13-megabyte
disk was not enough, said
Prime , no matter what their
salesmen had sa id . So, we
bought a second drive. In no
time at all , that one had bogged
and clogged , and a third drive
was needed immediately. lthink
they ran about $15,000 each,
heading us for the poorhouse.
When things still grunted to a
halt, the diagnosis was a need
f or 64K addit iona l internal
memory . . . another $1 5,000.

The subscriptions kept the
computer from being usable for
anything else at all. Reader Ser
vice had to go back to being
done by hand, the accounting
had to be sent out to a service
agency, the payroll was sent to
another agency, and so it wen!. I
finally made enough of a fuss
that Prime sent a technician to
see what was wrong . It was then
that they discovered that the
Prime operating system had no
provision for reusing disk space
which had been left free by ex
pired or moved subscribers. We
were heading toward a need for
hundreds of megabytes at this
c lip. Prime eventually came up
wi th a mod for the operating
system which allowed materia l
to be deleted from a disk rather
than just be Ignored.

Added to the system pro
gramming problems were
troubles with keeping the equip
ment running. The disks were
going down every few days, we
had memory problems, the
power supply went out every
now and then , and so it went.
We finally gave up trying to
cope with it and went back to
DISC with the subscrtottons.

Today, three years into own
ing the Prime 300, we are ab le to
use it fo r handling the daily

orders, Reader Service, and a
few shorter lists ... and that 's
about all . Beyond that , It bogs
down and li ttle comes out. I'd
estimate that the system is able
to do about 20% of what the
Prime people promised - tops.
I've been trying to get help from
Prime on this , but they are so
busy building new plants and
selling larger systems that they
seem unable to remember their
sale of three years ago.

I am no fan of IBM ... Indeed,
when I had IBM come in to
recommend a new computer
system for us, they suggested a
System 32, with floppy disks
and no application program
ming available. I think that prob
ably would have been even
worse than the Prime. But there
is much to be said for buying a
more-popu lar computer system
and keeping away from smaller
outfits such as Prime. It is
almost impossible to find pro
grammers or oata-crocessmc
people with experience on the
Prime. This means you have to
hire people wi th little or no train
ing and send them to Prime
school at your own expense.
Then you have to put them to
work for a year or so on a sys
tem for which you are paying
(they are not cheap) and give
them time to get experienced.

The computer has been much
more dependable since we fi red
all of the data-processing peo
pie who smoked. They swore up
and down that the filters on the
system would keep the smoke
from hurting the disks, but disk
failure now is rare with no
smokers around.

For a whi le it appeared that
DISC was going to be able to
cope with the subscriptions, but
eventua lly the problems got
worse and worse. Three-year
subscribers were entered for
one year, address changes
brought dupl icate, triplicate, or
no copies. Requests for help
went unanswered. It was a
disaster. As the complaints
grew, I got more and more
frustrated. My circulation peo
ple daily assured me that every
thing was being taken care of.
All letters were being answered.
All missing Issues were being
sent. Then I found that one of
our customer-service people
had merely been putting prob
lems into a box and working on
the top ones. There were about
th ree-thousand unanswered
complaints bui lt up.

I raised hell. It took about
twelve full-time people to work
out the problems over a period
of months, but it was l ike
bui lding a sand castle with the
tide com ing in . As fast as
a thousand problems were
solved , the data-input people at
the service bureau would create
two thousand more.

We shopped around for a
long t ime, looking for a sub·
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scription service (called
tut tmment). We checked each
one out with several of their
customers because many mag
azines are having serious prob
lems with this, as reported by
Bill Blair . The magazine
publishing magazine, Folio ,
often has grim stories of rnaqa
ztne fulfillment service prob
lems, so they are a sad fact of
modern publishing life.

All this is of little consolation
to the innocent subscriber who
gets caught in the middle of this
mess. Since I subscribe to over
200 publications per month , I
frequently run into these
frustrations myself. I haven't
found any magazines yet which
are out to screw anyone ... the
screwing is there, but not inten
tional. I have found the circula
tion departments of most meqa
zines to be as dedicated to help
ing the subscriber as ours, and
just as frustrated as the
subscribers over the problems.

Those readers of 73 who have
not been loused up by our cope
ressness are asked to check
around to see if they have any
friends who have been victim
ized. Tell them that we really
think we have things in hand at
last. Our new agency, FAI , in
New York, seems to be getting
good marks from the other
magazines they handle and
have been getting our problems
squared away quite satisfacto
rily for the last two months.

If you have written about a
subscription problem and have
not heard from us yet, you will
recerve a customer service
report form in the next two to
three weeks ... this will speed
up the handling of all problems
and questions. Everyone here
wants to have every subscriber
happy and fulfilled. Please pass
the word around at your club
and over the ai r and let's make
sure that everyone Is made hap
py.

DEALING WITH TH E FCC
The recent screwing of the

hams by the FCC came as no
surprise to those who are famil 
iar with the way this coven
ment agency works. The real
responsibility for the utter
failure of the amateur communi
ty to come out of the situation
with reasonable rules has to lie
with both the ARRL and the ham
industry.

The League, by convinc ing
most amateurs that amateur
radio is well represented by the
ARRL, has discouraged any ini
tiative by either individuals or
clubs. Indeed, the ARRL has
done all it can to discourage
any individual approach to the
FCC by amateurs and clubs.
The net result of this is that
when the ARAL fails to provide
representation, there is none by
anyone, so the FCC goes right
ahead without any guidance
and terrible things go wrong.
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The FCC has been dealt with
once in the last few years with
great success. I hate to make a
big deal out of this, but the
results of this effort were so
outstanding that it should not
be swept under the table. I don't
recall ever seeing even the
slightest mention in OST of the
ham/ FCC meeting which
brought about the complete
turn of events with the FCC and
the remarkable changes In re
peater regulations , deregu 
lation of amateurs, and a great
many other changes.

Here's what happened. Ama
teurs in general were happy
with the lack of restrictions on
the use of repeaters and had
adapted to the problems this
lack of restrictions had caused
by getting together and working
out unofficial rules. We set up
coordinating groups, repeater
councils, got a national coor
dination plan working, etc., all
without any help from either the
FCC or the AARL.

A few amateurs insisted that
we must have FCC regulations
for repeaters. Years later, the
FCC suddenly acted by an
nouncing brutally-restrictive
rules and forcing the generation
of incredible amounts of paper
work ... to no one's benefit.
The ARRL refused to do any
thing about the situation, partly
because they had very little con
tact with repeaters and partly
because they didn't want to
anger anyone at the FCC.

Amateurs responded to the
new rules by fi ling hundreds of
petitions for reconsideration of
the rules. Prose Walker, the
chap in charge at the t ime,
responded by th rowing the
whole lot in his wastebasket. I
could see that we were going to
get nowhere this way, so I
decided it was t ime to do some
thing about It.

Having been strongly in
strumental in the nationaliza
tion of repeater frequency pairs
via my Repeater Bulletin
(monthly newsletter to repeater
groups) and FM symposiums
around the country which 73
sponsored, I contacted repeater
groups and got them to send
representatives to Washington
to testify before the FCC. I set
up the hearing and got the
seven FCC Commissioners and
the repeater group represen
tatives into a hearing room and
orchestrated a convincing drs
cussion of the need for oerea
ulating amateur radio. The
ARRL, by the way, was asked to
help with this and flatly refused.
Right after the hearing , the
League counsel took some of
the visitors out to lunch and ex
plained patronizingly that this
sort of approach would not work
... a waste of time.

It did work. The FCC Commis
sioners listened and were tm
pressed. Wiley became chair
man of the FCC and implement-

ed the deregulation of amateur
radio which we requested. The
hearing was in January, 1974,
and soon after that the restric
tive repeater requtettone began
to be Changed . Prose was " re
tired" and amateur rules im
proved enormously.

So what went wrong recent
ly?

When the amateur industry
gathered to testify before the
Commissioners regarding ten
meter linears,lhere was none of
the cooperation which I had
been able to bring to the 1974
hearing . I had gotten my group
together the day before the
hearing and we had gone
through just what we wanted to
get across, how best to do it ,
who should discuss what and
answer questions on it, etc. We
had our act together.

This time there was no act at
all. ARMA, the manufacturer's
association, got people from in
dustry in to testify, but the
ARRL's council was there and
refused to cooperate w ith
ARMA. Several of the manufac
turers refused to cooperate with
ARMA. The result was that the
ARRL testimony, which went on
Interminably, took the wind out
of the sails of the AAMA repre
sentative. The whole presenta
tion was fumbling and lacked
direction. Worse, no one had
any concrete suggestions for
anything to replace the FCC
plan. The FCC didn't want to
know what was wrong with their
plan, they just wanted to do
something. Without any alter
native to offer, hams lost the
battle completely.

I sat in on the discussions
before the testimony and tried
my best to get the manutactur
ere to provide a c lear and co
herent approach to the sttua.
tion, complete wi th an easy out
for the Commission. I got no
where with this. I have tapes of
these meetings and the FCC
testimony if any historian
wishes to review the sorry event
at some tater date.

After the tumbling and etten
emotional testimony by the
ARRL and the industry, offering
little constructive to the FCC, In
came the EIA (Electronic Indus
tries Association) representa
tive. He had his act together. He
got up, spoke for about five
minutes, telling the FCC they
were right, just exactly what
they wanted to hear, and sat
down. He won the day hands
down. The score: CB-1, hams
-0.

sad to say, I see not even the
slightest hint that either the
ARRL or the ham industry has
learned anything from this in
cred ible debacle. ARMA Is talk
ing about paying a professional
lobbyist in WaShington, some
one who not only Is not a ham,
but who also doesn't even know
anything about amateur radio! I
agree that we desperately need

some strong representation in
Washington-that's where the
action is. But I disagree on
grasping at straws. We need an
experienced ham, possibly reo
tired, who can spend the time to
keep the FCC acquainted with
what amateurs need in the way
of changed rules. He could also
keep In contact with key con
gressmen and senators to help
put pressure where it is needed,
when It is needed.

We also need to get our act
together and organize hearings
before the FCC when we need
them. These hearings should be
carenrny planned and run . The
Commissioners have a lot big
ger pots to stir than amateur
radio, so the more of their work
we can do for them, the more
cooperation we will get. We
should try to remember that.

You can bet that if anything
does get going in the way of an
International Amateur Radio
Lobby, a great deal of the pu
will be in Washington, where
the power is. There is no reason
why amateur radio should per
mit Itself to be pushed around .
We can't depend on the ARRL
for these things, as we have
seen all too clearly. If the
League ever does decide to do
something affirmative, then we
can support them .. . but why
support a vacuum?

SEE K FAME AND FORTUNE
Well, fame anyway. Getting

published in 73doesoften seem
to payoff in wondrous ways. I'm
talking about a lot more than
just the recognit ion you get at
the club or in contacts over the
air-w h ic h can be heady
enough. Many authors have
written to tell me about doors
that an article has opened for
them . .. interesting jobs, ccn 
sulting, etc.

Getting published st ill has
the effect of making you an "ex
pert" on a subject. It then
follows that some fi rm some
where has a need for such an
expert and you find yourself In
demand.

In addition to reflecting In the
prominence a published article
brings, there is the satisfaction
of knowing that you've provided
both education and entertain
ment to tens of thousands of
people. How many times in your
life can you reach out and touch
that many people?

If all that doesn 't move you to
a typewriter, then let's get crass
about it and point out that 73
pays hard cash for articles, and
a lot more than any other ham
magazine. Heck, one magazine
seems to pay only if you get a
lawyer to sue them for the pit
tance they promise. OSTnot en
Iy doesn't pay one cent for the
articles they publish, but also
you don 't even get word on
when your article will appear or
any chance to even see it before
publication! No wonder they



have so little of any sign ifi
cance.

With 73, you get paid upon ac
ceptance, not upon publi cation.
This means you get pa id right
up front. Then, when your artic le
is set in type and set up for
publication, you will get a page
proof of it to check over for any
errors . You get to see it about
the way It is going to appear In
the magazine. And when it
comes ou t, your call will be right
there on the cover o f the maga
zine.

One other th ing .. . QST has
a practlce of rewri ti ng Just
about every article. Th is means
that your golden prose will be
put through the meat grinder by
some hack and the resultant
mush will be attributed 100% to
you, even though you haven't
been given a chance to defend
yourself. There are an awful lot
of furious ex-QST authors. Have
you noticed how few regUlar
contributors there are in QST
other than t hei r poorly-paid
staff? How many paid-staff er
ticles do you f ind we have to use
to pad out 73 to a reasonable
size? And we publish abou t
three t imes as many pages o f
articles as QS T per month.

Another magazine strategem
you want to watch out for is the
small down payment, w ith the

rest upon publicat ion. This is a
gem. It saves the magazine a
bundle, obviously. It unfairly
t ies up the author, but without
anyth ing sign ificant in pay . I
understand that both Byte and
Interlace Age use this author
screwing sys tem. And suppose
they decide not to ever publish
the artic le at al l? You 're help.
less. So, l or a few bucks, a
magazine can keep articles
which they have no intention of
ever using from bei ng sub
m itted to com pe t itor maga
zines.

It does take a substantial in
vestment In articles to keep up a
magazine inventory. Fo r in 
stance, at around $SO a page lor
73, this means that the hundred
pages o f artic les in an issue will
tie up about $5,000. We carry an
inventory o f perhaps six months
in articles normally . . . about
$30,000 or so.

What kind o f articles are
needed? Of course, the most
read articles are generally those
about small construction pro]
ects. We're open for anythi ng at
all ... antennas, gadgets, corn
p lete receivers, transceivers ,
test equipment , shack acces
sories, repeaters, microcomput
ers with a ham accent, eutocan
systems, anything on OXing,
OXped it ions, humor which will

make me laugh, good cartoons
(no amateurs at this, please .. .
except radio amateurs), club ac
t ivities, c lub projects, stories of
transmitter hunts, Interv iew s
with famous hams, reviews of
new equipment ... it is endless.

How many antenna articles
can we publish? Hundreds •• .
anything new and in teresting
wi lt get a thousand hams head
ing for t hei r roofs. Perhaps
you've hooked a computer up
for some CW processing. An
tenna aiming? Dig ital c ircu its of
almost any ki nd are read with
great Interest by most readers. I
look through the ads and wish
we could get good interesting
articles on every p iece of new
equipment I see. Sure, I wish I
could be the one to use the gear
and write it up myself , but I'm
already spread much too thin,
so as a practical matter, I'd like
to see reader evaluat ions. Why
not help pay for your equipment
that way?

Before you get a lot of ideas
about conning manufacturers
for free gear to be written up ...
no way. I fl at ly refuse to give
anyone any prior agreement to
publ ish anything. I want people
who have spent their nero
earned money to cash in on this,
not some sharpy on the can.

Manufacturers, please go with
me on this: Unless you hear
from me personally about
someone going to test some
thing , do not get suckered into
someone saying they are going
to write an article on the equip
ment and therefore shoutd get it
free or for a discount. If I hear
about it, no deal.

ATTY . . . I want a lot more
materia l on RTTY. t want it on
OSCAR and equipment for us
Ing OSCAR. I want updates on
new stuff for SSTV. Let's keep it
going. How about more info on
TV sate lli te reception? How
about weather satelli te informa
tion? There are so many things
going on that I don't understand
the chap who calls up and says
he would like to write an article
but doesn't know what to write
about.

FEBRUARY WINNER
For the second time in four

months (he was also our No
vember winner), Or. Ralph E.
Taggart WB8DQT has walked
away with o ur $100 " Most
Popu lar Arti c le" check. Our
readers used thei r Reader Ser
vice card ballots to select " At 
tention, Satel lite Watchers t" as
their favorite article in the
February issue.

ReprinrtJd f,o m rhe Federat Register.

(SeQ. t . 300. til S,at.. II .mlnded 101l6. 10A2;
41 U.S.c. 154. 303)
FadaraJ CoInmunlcall""o Ca<nmlH1on.
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IHam Help
I have a basin with four

ultrasonic transducers affixed
to the underside. I would like to
get in touch with someone who
has a circuil d iagram and in
structions to build an ult rasonic
cleaner with a basin such as
mi ne. I would also like to know
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1t7.3 Deflnillo....

•

(hJ Amaleur Cod" Cradil Certificat...
(FCC Form M5Jwill be iuued by th"
engineers in Ch&l'll" of FCC officea to
applicanls for am.a tew operalor licenses
who 'DCalUfully complete lelegra.phy
ellaminalion elementa I(A" 1(B) or 1{C}.
bul who fail the allClciated writteo
examinalion "Iem"nl(a). Upon
preaenlalion of a properly completed
Amatew Code Credll Certificate. the
FCC .hall give the applicant for an
amatellr redio operator Ilcen.e
examinallon credil for the code speed
lis l"d on thp. Amatew Code Credit
Certifica te, An Amatew Code Credi t
Certificale i. vlllid for a p"'riod of one
year from the dale of ita iuua nC<ll .

(aa) Amateur Cude Credit CertJficate.
A certificate issued 10 IIpplicllnt. for an
ama leur operotor license evidp. ncinll
eucce..ful completion of a telegraphy
examination element.

In 1 97.25 paralll'aph (b) I. amend"d 10
",ad all. lonows;

Part W of a.apler I of Tille 47 of the
Code of Federal Regulationa is amended
u follow&:

In 197.3,. new paragraph laa) la
added aa follows:

. 11.25 bao•••_._

how to determine the resonant
frequency of these transducers
and whether they must all be
driven in phase.

Paul leduc VE2DFL
76 17th Avenue

Roxboro, Quebec
Canada H8Y 3A4

•

•pacify the conditiona under which . och
Certifica les are iuued.

3. Aa thete amendmenls terVe 10
clarify Commiu ion procedUl'H and 10
"liminat" an unneee...l')' rettrlction. th"
Commi.sion. p"nuanllo Section 553(bJ
of the AdminiolraUve Procedure Act,
finda that prior public ncuce and the
receipt of comment. are unnece..al')'.
Additionally. In order to ex peditiously
elimina te any confu.ion and
Inconvenience now caused 10 thooe
lokinS amaleur radio operalpr
exominatlon•. the Commluion. punuant
10 I 553{bJ(3] of the Admlniatra tive
Procedure Acl find. tha i It i. desirable
tba l lhete amendment. be mad"
effective with le.. than 30 day. notice.

4. Accordinsly. rr IS ORDERFD.
effective April2l'J. 1117'8. thaI Part 97 of
the Commt.alon·a Rul.. . nd Regulations
IS AME!'o"DEJ) a••hown boolo...-. The
a ulhori ty for thia action la found in
Sections 4{ i) lind 303 of the
Conununicationa Acl of 1934. aa
. mended For further infonnalion Oft

the"" Rule changes conlact Mr. J. B.
John. ton. p.,rsonal Radio Branch. FCC.
1919 M Street. NW . W. shington, DC
ZOM4. Tele: (2021 2.5 t p A 'I4.

- '=1-

complete the tel..,...,phy element of their
eumlnll.liona but fail the requ ired
written element. Section 97.2.'i{bJ
currently providea lhat upon
presente ucn of the Certifica le to lh"
Commlasion within one year of the date
of ita Issuance. the applican l will be
given credit for th" tell,graphy element
a l lhe speed Ii 'led. The purpos" of lhe
Certificate ia to a llow an applicanllo
receive hia/her a ma leW" licen"" upon
auccea. ful complelion of the ",maini.,.
examinatiou elemenl{., wllhout having
10 retake the talegra.phy Iesl

1. So!ctlon 1l1.2.5(b) CUlTl!ntly provldn
tha t an Amateur Cod. Cndil Certificala
will be honored only at the Conuniaalon
office which t.aued Il Tbla ..... trictlon
waa intended 10 allow Commiuion
peraonnel to validale the auth"nlidty of
certlficalea peeeented for credit.
However, it h.. ai.., imPOlled a hardohip
on lOrna applicant. who wh h 10
complete their examinaliona at II.n office
other than the one at which they took
their lelegraphy test. Thus far , there h..
been no prohlem wllh IIttempl. to fal.ify
Certificat811.. interim Ama teur PermJta
and Temporal')' Ra dio Operator
Authorization. may . lao be p",st!nled 10
llIIin examina tion credilloward h\sho!r
cia ...... of radio operator Iicel1&Q. n ....
documenta are . ccepled at aDy
Commi"iOll office lind th"ir
authentication a l office1l oth.... than the
i..uiq one baa nol bH-n difficult. Aa it
appe.rs tha i the more ""tricti.....
acceptanca of Code Credit Certificat..
i. unwarranled. the Commillion ta
herewith amendlD8 I 97.25(b) 10 d"lete
this reatriction. Further, in order 10
formal iu and clarify the aiteria utilized
for th" laauanC<ll of the Certificat".lhe
Commiaoion now amend. 197.3 to
Include a definition of "Amateur Code
Credit C"rtifiCllte." and I 97.25lb) 10

FCC
I.rMncf.-nt 0' Ruin COllc.m'"g tM
Amat_ R8d1o ServIce 10 Pennit tM
AcceplM1ce b, An, Cornmlulon
Office of Cod. Credll Certlflclll••

AOINCY: Federal Communlca tloM
Comml..lon.
ACTION: Order (role amendment).

auMMMlV: The Conuni..ion amend.
I W.25 of Ita role. regu.latins the
amateur radio aervice to perm.lllhe
aa:eplance by any~aion office of
Code Cndil Certificale-. Certlflcate. are
iaaue<l to applicanta for amaleur radio
operator Iioenan who have compleled
!he telepphy elementa of theiT
euminatiol1l but fail the written
element&. Tbla action iI taken to le........
the burden on !hoH applicanta who
witb to complala the examinalion at a n
office other than the one a l which the
telegraphy portion waa taken.
II'I"l!CTlVI DATI: Aprtl20, 1971l.

ADOIIe,.: Federal Communication.
Commiuion, Waahinglon. D.C. 20!1&4 .

FOIII'I,l!ITHel! _DfIMATlOH COHTa.CT:
Mr. J. B. Johnaton. Private Ra dio Bu",au.
(202) 2.51 6884.

--"'MIHToUIY _DftMJlTlOH:
In the mailer of amendment of II W.3

• nd w.25(b) of the Comml"ion'a Rules;
Order.
Ad'~Id: rabnwory 2:Z. 1W9.
«..IHaad: April" 1W9.
By the CommiuiolL
1. By an Order ",luNd on June 1.

1978. effactiva!une 16. 1978. the
Coauniuion amended II 0.314. UIU
and W.%S of Ita Rule. 10 provide for the
luuance of Amatew Code Credll
Certificatea by the Engineer In a.arge a t
each of tta neld offices. Certificale. are
i..ued to applicants for amateur radio
opera lor licen,e. who auccenfully
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~ Real-State-of-the-Art
~ TWO NEW AceOCeBATIERY PORTABLE COUNTERS

ALLENWOOD PA
JUN 3

Th e 8th annual Milton
Amateur Radio Club Hamlest
will be held on June 3, 1979,
rain or shine, at t he Anenwooo
Fi reme n's Fairg roun ds, 10 '
cated on US Rte. 15, 4 miles
north of Interstate 80, Allen
wood, Pennsylvania. Hours are
from 8:00 am to 5:00 pm. Regis·
tration for sellers Is $2.50 ad·
vance or $3.00at the gate. XYLs
and children are free. Featured
will be a flea market, an auc
tion , a contest , cash door
prizes, a free portable and
mobile FM clinic, and super
vised children 's activities.
There will be an indoor area
available , plus food and
beverages . Talk·in on .37f.97,
.341.94, and .52. For further
details, call or write Kenneth
Hering WA3IJU, RD #1 , Box 381,
Allenwood PA 17810, or phone
(717)-538-9168.

PRINCETON IL
JUN 3

The Starved Rock Radio Club
will hold its annual hamtest on
Sunday, June 3, 1979, at the
Bureau County Fairgrounds,
Princeton, Illinois. The fair
grounds are centrally located
and easily reached via routes
80-6-34-89-26. Watch for the
large yellow "Hamtest'' signs.
There will be lots of room for the
free swappers' area and park-

fer. There is a possibility the
FCC will administer amateur ex
ams. There will be major prizes,
a large flea market, exhibitors,
and displays. Dealers are al
ways welcome to space in the
covered pavilion . Talk-in on
34194 or 16176. For more Inter
matron. write TARA, PO Box
1295, Huntington WV 25715.

MANASSAS VA
JUN 3

The Ole Virgin ia Hams
Amateur Radio Club, lnc., will
hold Its annual hamfest on June
3, 1979, at the Prince William
County Fairgrounds, located VI
mile south of Manassas, Virgin
ra, on Rte. 234. Gates ~III open
at 8:00 am but tailgaters may
enter at 7:00am.General admts
sion is $3.00 per person, with
children under 12 admitted free.
Tailgating is $2.00 per vehicle,
with over 300 spaces available.
Prizes include a 5-band SSB
transceiver, a synthesized 2
meter transceiver, and a Bird 43
wattmeter, plus many more.
Breakfast and lunch are even
able on the premises. Featured
will be an FM clinic, a YL pro
gram, a chi ldren's program, CW
proficiency, and QSL bureau
programs. Indoor exhibit space
for dealers and manufacturers
is available. For information,
write 10 Sam t.ebowtcn
WB4HAV, OVHARC, PO Box
1255, Manassas VA 22110.

~03

am at Bukolt Park, Stevens
Point, Wisconsin . There will be
a picnic area, ref reshments,
equipment sales, and prizes .
For information, write to Frank
L. Guth mBCC, Secretary
Treasurer, Central Wisconsin
Radio Amateurs, ltd., 1632
Ell is Street, Stevens Point WI
54461 .

WEST HUNTINGTON WV
JUN 3

The Ttl-State ARA will hold it s
17th annual hamfest and family
picnic on June 3, 1979, starting
at 10:00 am, at the Camden
Amusement Park, West Hunt
ington, West Virginia. There will
be a planned program for the
XYL and kids, or you can enjoy
the amusement park if you pre-

•

EI-
S821NE14A_
Ft.~. Fl33334
Pl'lo".,, (305)m·2050 n1·2051---
OPTOELECIRONICS.INC.

ACCESSORIES

•

PROBES:

"P'I 00 50 Ohm. l X $13.95
.P·IOl Lo-Pass .. . . .. .. .. . . 16.95
.P-I02 HI-Z. zx 1695
• AP. 8015 UHF Count.r Pr.-.p 20 MHz 10

600 MHz 15-50 De Gein
(Not Shown) . S49 .95/Ki1 539.95

. D-450Anl.....
Fk.obbe< Duck RF P'oc:l<14I~ MHz . .. $12.50

. Do146 same •••~
146.5MHz $12.50
.RA·BNCRight·AngIe BNC Ad8pteffor
abo'YeAnlenna 2.95

STEVENS POINT WI
JUN 3

The Central Wisconsin Radio
Amateurs, ltd., will hold its
swapfest picnic on Sunday,
June 3, 1979, starting at 10:00

8:00 am until 3:00 pm. Admis
sion Is $1.50 in advance or $2.00
at the gate. Children under
twelve and non-tram spouses
are admitted free. Telk-in on
146.52and 146.37/.97. Proceeds
wi ll benefit the Dexter High
School Radio Club and the
Che lsea Com mu n ications
Club.

OPTl>8OOO .1A l OHz l o 600MHz - FREOUEHCYCOUNTER

• PrllCi$iOn TCXO time base 0 1 PPMStabdity 17-4O'C
• Super Sena,Iivilywith preamps in bolh HI'Z & 50 Ohm inpuh

< lOmV 10 5OMHz. 25 mV fit 150 MHz <5OmV 10 llOOMHz
• Auto 0ee0mlIl Point • AIumn..Im e- • 5ockl!led !C',
• Thr.,. l)OSItoon a" ...........IOI"' Xl . XIO. Xl 00 (""'OI<b laIM

CCUl1"'ll1
eOPTOiIOOO.1A Faetory~ _S329.95
.0000CHlOXl.IAK ~ Fonn . S27995
eNI-CA0-80 N I-CAOBanerv~ •....... __ $ 1995

OPTG-1000 10 Hz to 600 MHZ MINIATURE COUNTER

• ){fAl. (TCXO) Time Base :t.08PPMrC
• Aluminum Case • Hl-Z & 50 Ohm input8
• 1 Se<:. & 1/10 Se<:. Gate limes . Auto De<:. Pt,
• Built~n Pr&ICalef and Preamp8 St8nd...d
",OPTo-7000 Factory Assembl&d · 1 Y&ar-Guar, . $139,95
"OPTO·7000K Kit Form. . . . . . . . . . . .. . . . . .. . .. .. .. . 9995
" AC·10 ACPowerPack . . . . . . . . . . . . 495
" NI-CAD-10 NI-CAO Battery Pack .• . , ..... ..... 1995
"TeXo-70 PrllClsion TCXO Time Base

<0.1 PPM. 11-4O"C . •. • . . . . . .. ... ..... 7995

ORDER fACTORY DIRECT - PHONE OR MAlL

~,o.o..u I _ e.-. _ ij'IIo"_" f>OOG l"" _
"" _ """'""'11 ."'* 'tJ .. ",_"".
_ _ __~_.. c.o.o ... f ' OG _-_....-.-

will be June 10, 1979. For infor
mation, contact Henry Wener
WB2ALW, 53 Sherrard St., East
Hi lls NY 11577, or phone (516)
829-5880 days or (516)-484·4323
nights.

from PiIfIe 26

Social Events

CHELSEA MI
JUN 3

The Chelsea Swap 'n Shop
will be held on Sunday, June 3,
1979, at t he Chelsea Fatr
grounds, Chelsea , Michigan.
Gates will open for sellers at
5:00 am and for the public from
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lng. New equipment dealers,
manufacturers, and their repre
sentatives are invited to request
details on reserving space in
our inside display area. There
will be food and ref reshments
avai lable dur ing the day.
Camper, van, and trailer spaces
are available for a nominal fee
and shou ld be reserved in ad
vance. Please include an SASE
for map, motel information, and
advance reservations at $1 .50, if
postmarked before May 20
($2.00 at the gate). For more in
forma ti on, wri te W9MK S/
WR9A FG, Starved Rock Radio
Club, RFD #1, Box 171, Oglesby
IL 61348, or phone (815)·667
4614.

Hamfest w ill be held on June
9-10, 1979, in the co li seum of
Nort h we st Junior Co l lege ,
Senatobia, Mississ ippi. Indoor
err-concnt tcneo space will be
available for manufacturers,
dealers, and di stributors . For
in format ion , cont ac t Joel P.
Walker, 1979 Hamfest Chair
man, PO Box 276, Hernando MS
38632; (601 )-368·5277.

POMONA NJ
JUN 10

The Short Points Amateur
Rad io Club will hold its 2nd an
nual Atlanti c City Area Ham
fest and Electronic Fleamarket
on Sunday, June 10, 1979, from

8:00 am to 4:00 pm , rain or
shine, at Stockton State cor
lege Campus, Pomona , New
Jersey. There will be free park
ing spaces, climate-controlled
indoor sales area, c lean res t
room s, good food at real istic
prices, paved and shaded tail
gate area, fr ee ac power at t he
indoor tables , and two chairs
provided w ith each table rental.
Featured wi ll be door pri zes,
commerc ia l exh ibitors , free
techni c al sem inars, group
meetings, and contests. Regis
tration is $2.00 per person, wi th
chi ldren under 12 free. Tail 
gating Is $2.00 per car space,
while the indoor sales area is

$5.00 at the gate; bring your
own table. The indoor sales
area has an advance registra
tion of only $5.00, which in
cl udes a table and two chairs.
SPARC will give a free table
and two chai rs for each space
rented to the first 80 persons to
pre-register. Deadli ne for this
special is June tet. For Inter
mat ion, write Monte Tremont
WB2EYF, PO Box 142, Absecon
NJ 08201 , or phone (609)·
266·2678.

MONRO E MI
JUN 10

The Monroe County Radio
Communi cati on Association

10070 REYES AVE.• P.O. BOX5825
COMPTON,CALIFORNIA 00224

Increases talk power with splatter free cceretoo.
RF clipping assures i<m dstortco. Simply install
between microphone and transmitter.

Talk Power: Better than 6 dB
Clipping Threshold: Less than 2 mVat t KHz
Banctwklth: 2200 Hz at 6 dBdoNn
Frequency Response: 300-3000 Hzat12dB~n
Distortion: Less than 3% at 1KHz, 20 dBchpplng
Output Level: More than 50 mVatl KHz
Power Requirement: 115 VAG. 60 HZ,1.4 W;

or 13.5 VDC, 55 rnA
Dimensions: 150 x70 x150 mm,6 x 2.5 x6 in.

RF Speech Processor
Model RF·440

Coaxial Swi tches
2 Position/ModelGS-201
4 Position/Model C&401
Prctesaonafv engineered cavity
Construction: High Isolation
PQIN8r Rating: 2.5 kW PEP. 1 kW ON
Impedance: 50Ohm
Insertion Loss: less than 2 dB
VSWA: 1:1 .2
Maximum Frequency: 500 MHz
Isolation: Better than 60 dBat 300 MHz:

better than 45dB at 450 MHz adjacent
terminal

Cconectors: SD-239

Exclusive USA agent for these units;
inquiries invited.

Write for literature.

CN·720

.. - ..-._ ,....

Simultaneous direct reading SWR,
Forward PONer and Reflected Power

Frequency Range: 1.8-150 MHz .
SWR Detection Sensitivity: 5 Walls Min.
Power: 3 Ranges (FWD 2OJ200/1CXXl Walls)

(REF 41401200 Walls)
InpullOutputlmpedance: 50Ohm
Dimensions: 180 xl20x130mm:

7 x 4.75 x 5 in.
165 x75 x97 mm;
6.5x 3 x4in.

CN-620

-

SWR & Power Meters
Models CN·720 and CN-620

Now from
J.W. Miller
~ DAIWA
CORPORATION

Communications
Essentials

BEMIDJI MN
JUN 9

A hamfest will be held on
June 9-10,1979, at Bemidj i Fair
grounds, on the west side 01
town on Highway 2, Bemidji,
Minnesota. There will be a com
plete program for hams, non
hams, and kids. Camping will be
available on Satu rday night.
Tables are ava i lable at no
charge. Tickets are $1 .50. Talk
in on 146.341.94 and 3935. For
more Information, wri te Jerry
Pottratz WB0MSH, Rte. 2, Box
239B, Bemidji MN 56601.

SENATOBIA MS
JUN 9·10

The fou rth annual Tri-State

GUELPH ONT CAN
JUN 9

The Central Ontario Amateur
Radio Flea Market wil l be held
on Satu rday, June 9, 1979, from
8:00 am until 4:00 pm at Centen
nial Arena, College Ave . W.,
Guelph, Ontario, Canada. Com
mercial displays will open at
10:00 am. Admission is 75¢ per
person wit h chi ldren 12 years
and under admitted free. Ad
mission for vendors is an add i·
trcnet $2.00. There wi ll be a
large indoor and outdoor flea
market , commerc ia l exhibits ,
free balloons, free handouts,
and operat ing ham stations .
Tal k -i n on .52f .52, .371. 97
VE3KSR, and .961.36 VE3ZMG.

MEADVILLE PA
JUN 9

The Crawford Amateur Radio
Society will hold its fi ft h annual
hamfest on Saturday, June 9,
1979, at Crawford County Falr
grounds, Mead vil le, Penn 
sylvania. Admission is $2.00.
Gates will open at 8:00 am .
Bring your own tables. The cost
to display is $2.00 for an inside
area and $1.00 for an outside
area. There will be door prizes,
refreshments, and commerc ial
displays. Ta lk-in on .04f.64,
.811.21 , .63/.03. Fo r details ,
write CARS, Hamfest Commit
tee, PO Box 653, Meadvi lle PA
16335.
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MIDLAND MI
JUN 16

The Central Michigan Ama
teur Repeater Association, Inc.,
will hold its fifth annual Midland
Hamfest on Saturday, June 16,
1979, from 8:00 am unti l 3:00 pm
at the Midland County Fair
grounds, Mid land, Mich igan.
There will be door prizes with a
drawing at 2:30 pm . Tickets are
a $2.50 donation at the door,
with XYL and junior op free on
the OM's ticket. There will also
be several com puter displays.
Tables will be available. An auc
tion will be held at 1:00 pm for
gear that isn' t sol d. Talk-in on
.13/.73 and ,52.

and kids include movies, a tour
of the Museum of Science and
Energy, or the pool, picnic, and
playgrounds at the Civic Center.
Camping facilities, motels, and
restaurants are conveniently
located. The week of July 9·16
wi ll be proclaimed Amateur
Radio Week in Oak Ridge by the
Mayor. Talk-in on 146.88, 147.72,
and 146.82. Local tauc-tn on
146.52. Anyone interested
should contact Charles Byrge
WB40BE, PO Box 291 , Oak
Ridge TN 37830.

DUNELLEN NJ
JUN 16

The Raritan Valley Radi o
Club wil l hold its eighth annual
ham fest on Saturday, June 16,
1979, from 8:00 am to 4:30 pm at
Columbia Park, Dunellen , New
Jersey. For deta il s , write
Raritan Valley Radio Club, RD
3, Box 317, Somerset NJ 08873,
or phone WB2MNE at (201)·
356-8435.

JACKSONVILLE Il
JUN 17

The Jacksonvill e Area Ama
teur Radio Club will hold its
14th annual hamtest and flea
market on June 17 , 1979, at the
Morgan County Fairgrounds,
Jacksonvi ll e, Illinois. Tickets
are $1.50 each or 4 tor $5.00.
There will be indoor facilities , a
camp ing area with a min imum
fee, and food available on the
grounds. Coffee and donuts
wi ll be served from 8:00·9:00
am . Talk-In on .52/.52.

TORRINGTON CT
JUN 17

The CQ Radio Club will hold
its flea market and hamfest ,
rain or Shine, on June 17. 1979,
from 9:00 am to 5:00 pm at the
Torrington Fish and Game As
sociation grounds. located at
Weed Rd., just off Ate. #4, be
tween Torrington and Goshen,
Connecticut. Admiss ion is
$1 .00 per person including your
vehicle. Children and ladies are
free . Food and refreshments
wi ll be available at reasonable
prices. There will also be prizes,
plenty of parking , table space,
and activities lor the children.

218.00
181.50
111.50

List

299.95
219.95
199.95

5261.00
119.95

JZ6 A WEST MAIN STREET,
'HILADELPHIA MoS '4IUO

PHONE: tOI·6f6-U.S
HOURS: 7'S Mon·Frl.

146.04/.64. For more tntorma
non. contact D. W. Rogers
WA8SXJ , 161 South Hawkins
Ave., Akron OH 44313.

OAK RIDGE TN
JUN 14·15

The Oak Ridge Amateu r
Radio Club will hold the Oak
Ridge Amateur Radio conven
tion and Hamtest '79 on July
14·15, 1979, at the Oak Ridge
Civic Center, Oak Ridge, Ten
nessee. Admission is $1 .00.
There will be commercial and
flea market exhibi tors. FCC ex
ams will be given on Saturday at
8:00 am. Features for the ladies
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AKRON OH
JUN 10

The Goodyear Amateur Ra
dio Club will hold it s 12th an
nual ham fest picnic and flea
market on Sunday, June 10,
1979, from 10:00 am to 5:00 pm
at Goodyear Wingfoot Lake
Park, near Rtes. 224 and 43,
east of Akron, Ohio. There will
be f ive main prizes, including a
Yaesu FT·101ZD, a Midland
13-510, a Wilson Mark II, a
Drake MN-4C, and a Bird wall
meter. Featured wi ll be a large
fl ea market , auction, and picnic
area. Tickets are $3.00 each or
two f o r $5 .00. Eal k-ln o n
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w ill hold its ann ual namtest
Swap and Shop on June 10,
1979, from 8:00 am to 4:00 pm at
the Monroe County Community
College on Raisinville Rd. off
M·5O, Monroe, Michigan. Dorta
tton is $1 .00 at the gate. There
will be plenty of free parking,
free tru nk sales and indoor
table space. Features will in
c lude a contest, an auction ,
commercial d isp lays, and UHF,
VHF, and HF technical ses
si on s and demonst rations.
Talk-In on 146.13/.73 or .52. For
reservat ions and information,
contact Fred Lux WD8ITZ, PO
Box 982, Monroe MI 48161.
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COR Identifier: All on one bo ard, programmable, Fully ad
justable, time out (.5-7 min.), hang time (0·1 min.'. identifier
(1·10 min.), tone, speed, volume, L.E.D. outputs, low current
drain CMOS logic, plugs for eas y installation and remOlla' plus
much mo re. $79.95

Basic Repeater $499.95
2M 130-175 MHz Basic Repeater for 2 meters with all the features of the HI
Pro Mkl less t he power suply and Iront panel controls and accessories.

PA Res. add 6% tJX

PLUS SHIPPING

/

Maggiore Electronic l.aborolory
".. M 36

84!5 WESTTO WN R D.

W .I: !IT C I-l 1E: 8 T E I'I. PI'. . l V 3 80 PHONE 2 1 '5 4315 . 6 0151

Now with courtesy
bffflP and beacon

capability

220 450"h'

Available Separately:
/

•

50144 REPEATERS

r\\ ~{O IVJk :r

Duple x ers
Ba sle a u t o p atch
Matching cabinet
.0005 % High s ta b il i t y crystals

50 MHz $789.95 450 MHz 799.95
144 + 220 MHz $699.95

Talk-in on .52 and 147.84/.24. For
more detai ls, contact Ed Jose
fow W1JSU at (203)-482-1837.

CROW N POINT IN
JUN 17

The Lake County Amateur
Radio Club will hold its 16th an
nual ceo's Day Hamfest on
June 17, 1979, from 8:00 am un
til 5:00 pm at the Lake County
Fairgrounds, Crown Point, In
diana. The event is all indoors.
Donation is $1.50 in advance
and $2.00 at the door. Table
space is available on a urst
come, first-served basis, There
will be refreshments, a picnic
area, ample parking, and a zoo
and playground area for the
children. Talk-in on 147.84/.24.
For informat ion and advanced
tickets , write LCARC, PO Box
1909, Gary IN 46409.

BARNESVILLE PA
JUN 17

The Schuylkill Amateur Re·
peater Association will hold its
2nd annual hamfest on Sunday,
June 17, 1979, at Lakewood
Park, Barnesvi lle, Pennsylvania,
along Rte. 54, 3 miles east of
Exit 37E on Interstate 81. Gates
open at 9:00 am, rain or shine.
Registration is $2.00, wi th XYL
and chi ldren free and tailgaters
$1.00 additional. Indoor tables
are available at $2.00 per table.
There will be large indoor and
outdoor d isplay areas, prizes,
plenty of parking space, amuse
ment rides, picnic tables, and
refreshments. Talk-in on 147.78/
.18 and 146.52. For more infor
mation, write SARA Hamfest ,
PO Box 901 , Pottsville PA 17901.

LOUiSVILLE KY
JUN 29·JUL 1

The Louisville Area Comput
er Club will hold its 4th annual

ComputerfestTM 1979 from
June 29 through July 1, 1979, at
the Bluegrass Convention
Center, Lou isville, Kentucky .
Activities include a flea market,
seminars, and exposition, as
well as activities for the entire
fami ly. Seminar and exposition
admission is $4.00. Pre-reg
i s t ered Ramada Inn guests
\$29.00, single; $34.00, double)
receive free admission. For ad
vancemail information, write
Compu terfest ' 79, Louisvi lle
Area Computer Club, PO Box
70355, Lou isville KY 40270, or
phone Tom Eubank, Chairman,
at (502)·895-1230.

BELLEFONTAINE OH
JUL 1

The Champaign Logan Ama
teur Radio Club, tnc., will hold
its annual hamfest on Sunday,
July 1, 1979, at the Logan Coun
ty Fa irgrounds, South Main
Street and Lake Avenue,
Bellefontaine, Ohio. There will
be free admission and door
pr izes. Trunk and table sales
are $1.00, and there wi ll also be
a bid table. Talk-In on 146.52.
For more information, contact
John L. Wentz W8HFK, Box
102, West Liberty OH 43357, or
Frank Knull W8JS, 402 Latay
ette Ave. , Urbana OH 43078.

DUNKIRK NY
JUL 1

The Northwestern New York
Repeater Association and the
Northern Chautauqua Amateur
Radio Club will hold their Lake
Erie International Hamfest on
Sunday, July 1, 1979, at the
fairgrounds in Dunkirk, New
York. A large flea market area
and plenty of free parking will
be provided. Tickets are $4.00
at the gate or $3.00 in advance.
RV hookups are available. For
information on advance sales

or for a map showing easy
directions from 1-90, write to
Dick Brinkerhoff WB2 HEF, 123
5th St., Dunkirk NY 14048.

HARRISBURG PA
JUL 4

The Harrisburg RAG wi ll hold
its annual Firecracker Hamfest
on Wednesday, July 4, 1979, at
t he sheusvrue VFW picnic
grounds, 1-81 north, Exit #27 or
#28, Racetrack Exit, Harr isburg,
Pennsylvania. Look for the la rge
balloon. Admission is $3.00,
with no charge for tailgating.
Tables w ill be available In the
pevlljen. Talk-in on .52/.52.

WELLINGTON OH
JUL 7

The Northern Ohio Amateur
Radio Society will hold its sec
ond annual NOARSFEST on
Saturday, July 7, 1979, at the
Lorain County Fairgrounds, one
mile west of Rte . 58 on Rte. 18,
Well ington, Ohio. Admission
tickets are $1.50 in advance and
$2.00 at the gate and are good
for all prize drawings. Children
under 12 are admitted free.
Gates open for the sellers and
dealers at 6:00 am and to the
public from 7:00 am to 5:00 pm.
Indoor dealer tables are $4.00
each by advance registration.
Drawing-only tickets are avail
able by mail or at the ga te for
$1 .00 each. Flea market spaces
are $1.00 each . There wi ll be
over 100 prizes, Including a Den
Tton HF-2oo transceiver, a Ten
reo 509, a DenTron GLA-l000, a
Wilson Mark II, and an Ootoerec
electronics counter. There will
be plenty of food and free park
ing. Featured will be a large in
door exhibi t hall for dealers and
a huge blacktopped midway for
flea market and trunk sales.
There will be free camping ou t
side the gates on Friday night,

but no hookups. For advance
registration , information, or
tickets, write NOARSFEST, PO
Box 354, Lorain OH 44052.

INDIANAPOLIS IN
JUL8

The Indianapolis Amateur
Radio Association will sponsor
the Ind ianapoli s Hamfest on
Sunday, July 8, 1979, at the
Marion County Fairgrounds, on
the southeast corner of lndi
anapol!s at the intersection of
Interstates 74 and 465, Indian
apolis, Indiana. There will be
commercia l exhibito rs and
dealer displays for a fee of
$30.00 per booth. The commer
cial building will be open from
12:00 noon until 9:00 pm on
Saturday and wi ll reopen at 7:00
am on Sunday. Camper hookup
facilities are available on the
fairgrounds for overnight park
ing if you arr ive on Saturday. A
food and drink vendor wi ll have
a setup outside, while a protes
stoner caterer will have facil
ities inside. For more rntorma
tion, write to the Indianapolis
Hamfest, PO Box 1002, Indian
apolis IN 46206.

OAK CREEK WI
JUL 14

The South Milwaukee Arna
teur Radio Club will hold its an
nual Swapfest '79 on Saturday,
July 14, 1979, at American
Legion Post #434, 9327 S.
Shepard Avenue, Oak Creek,
Wisconsin. Admission is $2.00
and includes a happy hour with
free beverages. Prizes include a
$100 first prize, a $50 second
prize, and a variety of other
prizes. Activities will begin at
7:00 am and continue until 5:00
pm. Parking, a picnic area, hot
and cold sandwiches, and liquid
refreshments will be available
on t he grounds. Overn ight
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camping is also available. Talk
in on 146.94. More details, in
cluding a map, may be obtained
from the South Milwaukee Ama
teur Radio Club, tnc., Robert
Kastelic WB9TIK, Secretary, PO
Box 102, South Milwaukee WI
53172.

TERRE HAUTE IN
JUL15

The 33rd an nual WVAAA
Hamfest w ill be held on July 15,
1979, at the Vlgo County Falr
grounds, one mi le south o f 1-70
on US 41 , Terre Haute,lndlana.
Overnigh t camping will be avail
able. There w ill be a free fl ea
market , a covered flea market at
$2.00 for a 12' x 12' space with
some tables and ac available,
XYL bingo. food, refreshments,
and valuable prizes. Advance
ticket sales are $1 .50 or 4 for
$5.00. Tickets at the gate are
$2.00 o r 3 for $5.00, with
children under 12 free. Talk-in
on .25/.85 and .52. For tickets
and Informa t ion, send an SASE
toWVARA Hamfest , PO Box 81 ,
Terre Haute IN 47808.

ALLENTOWN PA
JUL15

The Delaware-tenrqh ARC,
Inc., the BGYE, Inc., and the
Lehigh Valley ARC, Inc., will
hold their Tri-Club Hamfest on
July 15. 1979, from 8:00 am to
4:00 pm at the Allentown Police
Academy pistol range on Le
high Parkway South at Auen
town, Pennsylvan ia. Admission
Is $2.00 for lookers and $4.00 for
sellers. Talk-in on .341.94 and
.52.

WILKES·BARRE PA
JUL15

The Broadcasters Amate ur
Radio Club will ho ld its 2nd an
nual hamfest on July 15, 1979,
from 9:00 am to 4:00 pm at
Pocono Downs Racetrack, Rte .
315, four miles north of wnkes
Barre , Pennsylvania . Setup
begins at 8:00 am. Admission is
$2.50, with no additional fee for
seners. XYLs and ch ildren are
tree. The event i s ali Indoors.
Talk-in on 147.661.06 or 146.52.
Fo r more Information, write
John Soha W3KU, 62 S. Frank·
lin Street, wtlkea -Barre PA
18707, or phone (717)·823-3101.

CANTON OH
JUL15

The fifth annual Hall of Fame
Hemtest will be held on Sunday,
July 15, 1979, at Sta rk County
Fai rgrounds, Canton, Ohio.
Tickets are $2.50 In advance
and $3.00 at the gate. Mobile
check-in on .191.79 or .52/.52. For
Information, contact Max
Lebold WA8SHP, 10877 Hazel
view Ave., Alliance OH 44601.

GUANAJUATO MEX
JUL 19·21

The fi rs t annual ARARM-
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LMRE will be held In Guana
juato, Mexico, from July 19-21,
1979. Guanajuato is located
230 miles north 01 Mex ico City.
Registration will be US $13.00.
A package will be available lor
US $40.00 and will inc lude 2
banquets. 1 dinner dance,
sight·seelng, theater, and gifts.
Drawings wii1 be held, with a
grand prize being an SSTV
setup. A total of 500 prizes will
be given away. The US $40.00
Includes reg istration . Hote ls
are avai lable with prices ranq
ing from US $10.00 and up for a
double room. Engl ish·speak ing
guides are ava ilable Irom the
Univers ity of Guanajuato. Talk
in on 147.631.03, 146.101.70, and
149.22/.82. HF/sSB frequencies
will also be operating, and we
hope to arrange spec ial li
censes lor visiting hams who
may wish to operate Irom XE1
land during their stay. There
will be a flea market and
demonstrations at the conven
tion ha ll. For more Information,
contact the Radio Club Leon,
PO Box 12A, Leon, aueneluato.
Mexico.

EUGENE OR
JUL 21·22

The 4th annual Lane County
Ham Fair will be held on July
21·22, 1979, at the Oregon Na
tional Guard Armory, 2515 Cen
tennial Blvd.• Eugene, Oregon .
Registration is $3.00, and an ex
tra drawing ticket is given with
advance registration. There will
be displays. lectures, contests,
swapshop, transmitter hunt ,
and entertainment. The tacru
t ies provide plenty of free park
Ing for motor homes and trail
ers .

For Information and advance
reservations, phone or write
Wanda or Earl Hemenway, 2366
Madison, Eugene OR 97405 at
(503)-485-5575.

ESSEX MT
JUL 21 -22

The International erecrer
Waterton Hamfest will be held
on July 21 ·22, 1979, at the Three
Forks Campground , ten miles
east of Essex, Montana, on US
Highway 2. Registration Is at
9:00 am. Talk·in on .52 and
.34/.94. For more information,
write Glacle r-waterton Ham
fest, PO Box 2225, Missou la MT
59806.

PITISFIELD MA
JUL 21 ·22

The NoBARC Hamlest will be
held on July 21·22,1979, at Cum
mington Fairgrounds, Pittsfield,
Massachusetts. There will be
tech talks, demonstratlons, and
dealers. Flea market admission
Is $1.00. Advance reg istration is
$3.00 single and $5.00 wit h
spouse, and $4.00'$6.00 at the
gate. Gates open at 5:00 pm on
Friday for free camping. Talk-In

on 146.311.91. For reservations,
contact Tom Hamilton WAlVPX,
206 California Ave., Pittsfield
MA 01201.

GOLDEN CO
JUL22

The Rocky Mountain Radio
League, Inc., will ho ld its Fie ld
Demonstration Day and Swap
f es t on J uly 22, 1979, at
the home of Karl Aamstetter
WA"HJZ, which is located on
Highway 93, Golden Gate can
yon Road . Thi s Is accessibl e by
going one mile north o f the ci ty
l im it s of GOlden, turning west
wa rd off H ighway 93 onto
Golden Gate Canyon Road, pro
ceeding for approximately 7Y,
mi les, and making a right turn
across the cattle guards. Signs
will be posted for further ctrec
trona. There will be demonstra
tions, including stow-seen TV
and computers, door prizes, and
a potluck lunch, with soft drinks
and Ice supplied by the League.
It would be appreciated If
everyone would make his ccn
tr ibut lon to the potluck lunch by
bringing his favorite dish and
helping ou t the League wi th any
s pa re b lanket s and ch ai rs .
There wi ll be campi ng fac ilities
avai lable for campers, trailers,
mobile homes, etc., on Saturday
afternoon before the Fest. No
dogs, guns, or motorbikes ,
please.

MARSHALL MO
JUL 22

The Indian Foothi ll s Amateur
Radio Club will hold its 4th en
nuat hamfest on July 22, 1979,
at the Saline County Fatr
grounds, Marsha ll , M issouri .
T ickets are $2.00 each or 3 lor
$5.00 In advance; $2.50 at the
door. Registration is at 8:00 am ,
with lunch at 11 :30 pm (all you
can eat) and the drawing at 2:30
pm. Prizes Inc lude a Tempo S"
a Dentron Jr. MonitorTM tuner,
and many more. There will be
flea markets for the OM and
XYL There Is no charge for f lea
market tables this year, but
reservations are req uested.
There will also be old and new
equ ipment displays, a 10·X
booth , and other activities for
the XYLs. Talk-in on .52, .28/.88,
and 147.84/.24. For inlormation
and t ickets, wri te Norman Glb
bins WB0SZI, 692 North Ted,
Marshall MO 65340.

MACKS INN 10
JUL 27·29

WIMU (Wyoming ,ldaho, Mon·
tana, and Utah) will hold Its 47th
annual hamfest on July 27-29,
1979, at Mack.s Inn, Idaho.
Fes t i v i ti es include 2-meter
hunts, OSCAR demonstrations,
ladies' crafts, and a repeater
display. The pre-reatstratron
prize will be a Wilson Mark II
nendte-tat k!e complete with
touctrtonet a . battery pack, and
charger. The grand prize Is you r

choice of an Icom IC-211 or a
Ke nwood TS-520. Saturday
night special events include
kids ' movies and an adult
dance. For further information,
contact Dave Hunt ing WB7FGV,
Box 662, Kemmerer WY 83101 , or
call (301)-8n-9440.

OKLAHOMA CITY OK
JUL 27·29

The Central Oklahoma Radio
A mateur s w ill sponsor the
Oklahoma State ARRL Conven
tion and " Ham Holiday" on Ju ly
27·29, 1979, at Li ncoln Plaza,
4445 Lincoln Blvd., Oklahoma
City, Oklahoma. The program
will include an ARRL forum and
technica l talks on l -GH z
techniques, fast-scan TV lor
radio amateurs, NBVM, and
other subjects of current in 
terest . In addition, a full pro
gram Is scheduled for the
ladies. Pre-registration wll1 be
$4.00 i f received before July 20.
After that date, it will be $5.00.
A synthesized aOO-channel
VHF transceiver will be award
ed to encourage pre-reqrst ra
non. The main award will be a
TS·1 20V wi th power supply .
Adequate rooms are available
for commercial exhibi tors and
swappers. Mali your reqretre
tion to CORA, PO Box 14424,
Oklahoma City OK 73113.

Unlimited parking space is
also available.

MOOSE JAW
SASKATCHEWAN CAN

JUL 21·29
The Moose Jaw Amateur

Radio Club will hold Its 1979
Hamfest (Partlcilest 79) on July
27-29, 1979, at the s askatcne
wan Tech nical Inst itute, 600
Saskatchewan St. W., Moose
Jaw, Saskatchewan, Canada.
Registration wi ll be held on Fri ·
day evening with a full day 01
activities on Saturday culmi
nating in a banquet and dance.
Most of the meet ings and work·
shops will be held on Sunday.
There will a lso be a busy
schedule lor the XYLs.

OLIVER BC CAN
JUL 28·29

The Okanagan International
Hamfest will be he ld on Ju ly
28-29, 1979, at Ga llagher Lake
KOA Kampslte, 8 mil es north of
Oliver, B.C., Canada. Registra
tion starts at 9:00 am Saturday.
Activities start at 1:00 pm
Saturday and continue unti l
2:00 pm Sunday. Ladies may
bring their hobbies and Items
for a wntte -ereptrant sale .
Featured will be prizes, a Ilea
market, bunny hunts, entertain
ment , a nome-brew contest,
and more. A potluck lunch will
be served Sunday at noon. Call
in on 3800, .34/.94, and .76
simplex. For Information, write

Continued on page /88
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Attention Elf Owners
I .w , ' ' '.Cll I. h ,'• • ,. u' IIn. l ,.
COOIII"t _ .

T,Ily au.c ClPoll. S1 0 oo. 001 ROM S38 oo.
orig,nll at k~ bo.Ird SU 95,

RCA Cos mac Super Elf Computer $106.95
ConopIrI leMures bItofl rou _.10 buy ...y _ . • • _ HllCl and Ii__• m, woe,001
011. comllU*. Thefl IS 110 0lIItI com""," 011 board doslllm prlM(Ie llIItpI.( IftCI OP...... . ..
k lOIII\_....,., N rw II lilt d_lbIIlIenI- .........a Tr.ere IS • « I'"" IIInCWG
til at Iht """Elf Jut10 IIlIIt IIlOIWy 1loI s..., ClIIl_ Jutpt ttrdS _.so jill ClIIlnea Of tor
EllS . IInill SftQlIlloIi'd comllUleo \fill~ Iht Otnt...... EI' _ .. . .... Po_"'llllI'J
IlIInr " 11'1" •lI.ft ......... eornouIeo Iof IftCI soo;la!tS tor .. IC, .. _ II tI'I jlIIU
\QII....d b' IurowIQ pt1l9f1IIMlIllll ~ ltI '*". deIMM 127 fllI IItSlrvclltrl~ _
II'\IdWIt~ IftCI 'tit. II UIiIy . ... • •• ftOW IIlCludeI _ "0 pgs 01 solT-..re~ . II
w. b ....1_1 .._ " . l ily IUlc. U CI CIuGInO._lIfln_IO_IllllYOUstn!d
lIpt . " , oWte ca.............. Ik. 1ftCI'",,$ClIfGOI"l/IIlftCIgf3P/lCSWgft~.

1loI EI ildudes . 110 11 molllOO lOr 0f'Q- FIe"",_ . _ tompums 0flIy on.t SuperEll
g loIcltng . eGitIng_ ..~ wCh ll ll6U IeIIlftSM~"'Il: Of lIOII., d . c • .,..
Sl1=' fIlII ""tdI '. IlOI II- fit .,._ at Ii( SI• .IS. Niti'
dudICI II 0IilIn _II'Q WIlh IlIGU "'tlU ..U•• SoI .fl . l ... "'tIIl ..ti• •
STEP 'fOlI Clll Hl I,.. mouop_eIlI~ OPeI'. Sf.IS. CnlI. CMiMf . O dnle<l ifId Ia1leIItcl
!>IIg wlll'l lll . " QooeIl """1 1d'd GIl. buS pIn'llIUS IrQ.. IIlInei 12' .'S. l iCM "l1li"
IbpliyS ..'-'t ..., '11' bKlMg II- II...., ""' iii SU 5. AI t.ts IflCl~s
stnK:toonl CPU modt ..d...l\OCtIoncydi ... come eompIo!Ioty ISHmtIiIcllflCllesltll
III dlc:cidl41flCl~ OIIl1lQfIl LEO 1I\dIC:Il00
limps o..,MIl• . • 12 l11lle molllnly sollw'" ~ullkI-

AoI RCA U16' "'........lel ""IP MOw$ rou to _to! 11112 co"'lHlltf lJStJS IS . .....bte '" sub
Qllllflldto\'Oll'own TVweh ....._ w""" ~Ioon Jut S12.OO pet y.r
~Ior to do grllPfllU ifill p m" Tllttl II •
.... sysi.. lIo;Iudtd to! Wf lbng I'0Il' own
_ 00 IJIIIIQ INIIly music ll'Ollr&'nl Ilmol'J
_ en. TIlt ~"'tf .mpal.. mly'lso III used
to drl" rNys Jut conlrol PUIPOlll
A 2' kI\I' HEX _",.rI ilcIudli 16 H{X keys
IllUs ..... tllli . "'• . w. l. I.,... . "'"Mry , ,.

Super Expansion Board with &assette Interface $89.95
This is Ir.., . n ulounclong . .......' 1'IHI boInl rw ImllfowernenlS .nd " ••lOIIS ,"elUl' done wt h
bten deslgne<l to 1110... f'lIM tI decidl how you the moniCo" It you 1lI.e tile SIIIIe' b:lllnil ~

....., ~ OPboJIICI. Till SMpI' b ..,1II101 Ion! 1oIn! ..d """ MGOllar the mon~or is up ..d
_111l1li41 1111... lOll'" flAM tully addrtu· r....rong II lh. pu~h of. button,
. bll l nywtlire II '.K...nh bullt ' In m.mo!)' pro- OIlllr on boo rd optionl in clude Ptflll81 hlllut
teet IIld I ctUllt I hot..-tlCf , PrOI'lIlOnll'ltw. ..d o.lplfl Pvotl ...n~ lull IlInd. hlkl They
betn mlde klr III OI"-r options on lhe lIme . 10'" ellyconneetion of . n ASCII kll' bo.I nl lO lhe
boa rd Ind ~ till Milly Into lh. h.rdwood c. b..11 inpul pon liS 232 ."d 2G nil CMrJln lloDP 10f
lIorog" de III" Supll EM . Th. bo.Ird Includullotl lelll)r Pl or ol~ er dem e are on boenll1ld ri yo u
for up 10 6Kof E'IIDM (2706 , 27S8. 2718 or n lIIed mort memory lhere are two S-1001101$ for
2718)...d Il lully loctll". EPROMcan be used IllIlie RAMor . i<Ioo bol rd~ AGodboul 8KRAM
Iorllll mOMof.ndT..yBu,eorother PU.fW lle l , bo.rd Is . ..i!.a ble 10' SI35.oo, A1~0 I 1KSuper
". "ptr 11 0M Monlla, Sl l ." IIIWIl lilble II MOflitornllion 2 ... itll M oo dri.-er for lui CIII'
III on bOllrtl OIIbon In 2106 EPROM wtlldlllIl btltydl5(lI.~ ...~h Tiny Blslc sod. wideo inlerlllC.
been prepfog r."med ...nh • progr.m Iolderl boInl ' ....1111 1/0 I'DrtI U .Ss, liS Z3Z" .51.
edt o, and . " or chll:king muni hi. (;,IlSltIe m 20 filii I/f Sl .ts. S·100 $of .5oO. A 50 ,i"
lNIl/wme 101r",.,1, ltlioellllbli Qlletre ftlel CD• • dOr III ... "" " bOon c, llIe Os . w.llble II
..OlhIr u c:lusin I,om DU'11. II includn regiller SI2.500 lor "'"yconnection between lIIe SI/llI'
~ ..d rudout. block mow. CIP'bI~ Ind U IIld til. SIIl* EJ,"' l ial IGlrI.
wS80 grl(ll'lM:1 dn h blinking cursor Bre.k TIll f'vn, hppI'f' Kit lor lilt Super b PlonllOn
poNllS CIn III uled htll. , egllClr .... lnlull flotrd II ' $ .mp supply ...~n mlltJple po SotJ.e
1001ollll . progr.m bug. OU'ddy, It'lel'ltoIDw IO'Ilh IIld 1IIII.,i.. woIlIlIn S2'9 ,9$, Add " .00 tor
song le .ep TIlt S""" Montoo II ...nnen "fJllh I h,pPing P,e puftehed Illme S5.00. Cne
SUI)rOub(lIlS "OWIng _, to like 1CI ....""'e 01 S1000, Add SI.5O 100 lhopplflg ,
_or Iunc:llolOl ....Ilf\' '" cllllinll I""'" llIl.

Sl 3$ oo"'..(2300
31000
' 7D1XI
SM ."

SUt .•
Exlender IIowd st.•

S1opwltcl1 Kit S26.95
FvI " . llig~ l)lIlIeoy operMIlI 2-5 woIts ,
3.2768 Mttz crysIli IICQII'KY. Tmel to 59
",n,. 59see.. 99 1/100 It(: T_ SIll .. splil
IflCl TIYlof . 1205 d"lI. II~""II rninIoI
CISI. Full inllruc:1lon$.

So1DO Com:ruter Boards
&l<. StIIlo: RA ~ Goclbol~

1 6~ Slllo: RAM I(j

2~ ~ suro: RAM I(j

J2'( llfnImc RAM ~
61 ~ QynIIlIIl: AAM ~
8'lI16~ Eprom I(j ('a:s PR OMS)
Video Illltf1lcl ~I

Mot!otrtlOInl 13' .

Hickok 3VJ: DIgit LCD Multimeter
B.lL AC oper. O,I .......l (1(1()o. S~. OS'llo
Kelll' . Resrsllloce 6 10. PO'" 'I0\OI1 0 ,1
o/IrI>-2OU 01Wn OC e:urr..01 WI IO~I . KIfId
1otIcI. ""'l.CO dIspIay$. IUlO aro. poIIIiIy. _
11fl9I. S7495.

2.5 MHz Frequency Counter Kit
Complll. IaIIns Cat $37.51
30 MHz Frequency CDunter Kit
Complll.laI_ caM 141 .15
" ..... kI to X>O MItr 11' .•

n IC Updltl MISter Manlill $35
e-pItl.1C dIlI lIIIcIOr. l500 '" fI'IUlW,I!.
.-.net ",• . lMf SO.OOO <:roll r....... Fow
upd;lIl• ..-..ct1floOull'l 11179. DoIIl '< lIOSUOI
S350 Foo-on S5 00. ,,7tlIt .... c:so-t
SIll so

Multl·volt Computet Power Supply
.. ~ p. = Ih ~ .mp. 5w 1,5 ....~ . - 5w
S P. Ilo'5 ....P. - 12 opIlOII , =50<. =f lo'

lIeregulllellU S29 95. ~I ""n\lUfICM<l 11'_
13195 wDOdg,.. QII SIOOO

Video Modul. tor Kit SI .95
Co_ row TV.._ • hlflll "'..., montor
IO'I!hOUIIIlIIClWIQ norllllt lIIIOl' . COn'opllII kit
.....1... ".'_101

Dig ilil Temperlture Meter Kit
Indoor IIld outdOor. SwIleIIH bid< ..d TortlI ,
Beautllul so' uo radouts , Notloing .h .
"'-lIl1b11 , Needl no .dd~lOrtll Pl-rU lot com
pill• . lui ope,Mian. Wi. meIlSll,e - lOll' II
.. 200"f . lenllIl 01 • lIIg'''. Ii, or lQulll
Vtry .eeurM.. sn .fl
lleMtul-.oodg..... <:1St ... butl S11.15

NICJd B.nery Fizer/Cl1lrger Kit
{)ptns sIIorte<t '* lI'lII .onlllol<l . cIoIrge
IIld .... c:hIrllll til .... lIP . .. .. one kit • 'toll
!liltS"" in.rudiOnS st.ZS

PROM Eraser M ...,., 25 PROMI ..
15 m.....es i,Mr'IIOIel . ISIIelllIIltd $34.•

Rockwell AJM 65 Computer
650'2 tItaHll SlllQllIIoMd _lui ASCII keybolid
and 2D QIIWM tIWmIII primer. 20 chIo . II
~ dllllllY. ROM monIOf. ,..., upl lllI
IIllI S37$.OO . • ~ WIl'Iion~.OO , .~ AsH....
bIIo S8SOQ. 8'( BaSI(: Illf"rprtfel SIOQ OO.
~ IIIpp11f ••mIlIed .. ('aSI S6D 00

Auto Clod. Kit S15.95
DC dodl win 4- ,!lCr dosplIyI. UtrS MIfIOfIII
"""101 2 1OIOOuII ..,. QPIOlI . IIldudII
~ elm.... aystII pt llwlIS F.,.
lIQuiIllll. COOF1I, itA'lldI Mel S3 9!l Ior ......
W dart lI'f'/ eM S. ..... ..,....

Not I ca.II, Clock l it S".95
11IdulleI....,..,.....eIIt . 2·pt b<tanll.
6-.!lCr LED lloIp/IrI . 5314 dodL dMp. I.....
__• III COIOICIO..u ifill fill illtI_l'IS
CInngt dilpllyllIIo -'. ... tI ......
• ;'1 ,I . R.t """ Ill .1Se- Sl1.7'

RCA Cosmac YIP Kit $229.00
VIlIIO c:ompullf wen QIIfOIIIOlCI ,~.
hfly __ IOlCI_ st.....

10 Hz Crystal Time BaSI l it $4.40
eor-ts~. CIOdIIIrOIII At IfII fhQUIncy
WI aySlIi_ lilli , DuIl1ll....'lI KeIII'ICY. K':
indIodes. Ill: b<tanl. IC . "JIllIl . tI$OII," , e.
1IIdIOI' .... tnmmer

TERMS 55 00 mIn ofll"U S Fund$ C.h"elldtnlSldd6· oIU
8.IIkAmtflU,d .nd MUltr Chlrgt uctpltd FREE Send lor your cOlly Dl ou, NEW 197Y
Sh IppIng eh'tgts .. ,II bt .ddtd on chl'ge clrds OUEST CATALOG Inc:lude 28 ,' slImp
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Uncompromising performance.
Incredible price.
A professional3~ digit DMM Kit for less than $70.

Incred ible? True! Professionals and hobbyists alike are
believers in th is Sabtronics 2000, the only portable /bench
DMM wh ich otters such uncompromising performance
at the astonishingly low price of $69.95.
Un compromising performance YOU'd expect only from
a specialist in digitallechnology such as Sabtronics:
Basic DCV accuracy of 0 .1% ± 1 digit; 5 functions giving
28 ranges; read ings to ± 1999 with 100% overrange;
overrange indication; input overload protection ;
automatic polarity; and automatic zeroing.
Th e low price of $69.951 Simple: The Model 2000 is all
solid-state, incorporating a single LSI ci rcuit and high
qua lity components. You assemble il yourse lf , using ou r
clear, easy-to-follow , step-by-step assembly manual.
Kit is complete, including a high-impact case.
Now you too can have it! A professional-quality, 3% digit
Sabtronics Model 2000 DMM kit for only $69.95. If you
don't have one in your lab, use the coupon below to
order NOW.

BRIEF SPECIFICAnONS:
DC volts in 5 ranges: 100 IJV to 1 kV ' AC volts in 5 ranges:
100 IJV to 1 kV · DC current in 6 ranges: 100 nA to 2 A
• AC current in 6 ranges: 100 nA to 2 A · Resistance:
0 .1 11 to 20 Ml1 in 6 ranges· AC frequency response: 40
Hz to 50 kHz · Display: 0.36" (9.1 mm) 7-segment LED
• Input impedance: 10 MO· Size : 8" W x 6.5" D x 3" H
(203 x 165 x 76 mm) , Power requirement: 4 "C" cells
(not included).

GUAR ANTEE:
Examine the 2000 DMM kit for 10 days. If not completely
satisfied , return unassembled for full refund of purchase
price. (Less shipping and handling)

Use your Master Charge or Visa.
To order by phone call: (2 14) 783..(l994

~s"

sabq;enJtz!!@
134 2 6 F lo y d C ircle _ D a l la s, Texas 7 5 2 43

170

r-----------------------,
I To : Sabtronlcs Internat ional , Inc, I
I 13426 Floyd Circle, Dallas, TX 7524 3 I
I I
I Please send me Sablronics Model 2000 OMM kit(s) I
I at $69.95 each.. . . . . . . . . .. . . . . . . . .. $ I
I Shipping and handling, $5.00 per unit " $ I
I Texas Residents Add Sales Tax S I
I TOTAL enclosed $ I
I I
, Name ,

I Street ,
I I
I City I
I I
I Stale Zip I
I · USA only. Canad a $ti.50. All olher COUnl ri es. $10.00 (su rlace maill IL ~



2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (602) 956-9423
We accept checks, MasterCharge, and Visa

Prices subject to change without notice

R.F. CONNECTORS

1N914/1N414B
301$1 .00 or
120/$3.00

TORIDAL CORES
T·37-6 611 .00
25/4.00, 5016.00
100110.00

MICROWAVE OIOOES

B&WCOILS
1206T $3.99
2006T $7.99

FAIRCHILD REGULA
TOR 78H05KC 56.99 each

MINIMUM ORDER $5.00
Minimum Sh ipping $1. In
surance 35¢ per $1 00. COD
cha rges 85¢ to street add ress
only! We prefer sl reet ad
dress as we ship UPS and P.O.
Box s's take up to 50% longer
to deliver. We accept VISA or
Maslercharge . Please list
complete card number and
expiration date. Allow 10%
extra lor shipping 01 heavy
items. We reserve the right to
change prices without notice.
All items listed are subject to
prior sale. Some items listed
are in sm all quantities.

15DDPIV 1 .5 AMPS
RECTIFIERS 101$1.50

MC4D24P &
MC4044P $3.25each

HEP 170 2.5 Amp.
1oo0PIV 10/$2.00 or 1001$1 4.50

POTTER & BRUM
FIELO 12VOC RELAYS
4POT 3 Amps $2.95
SPOT 25 Amps $5.95
2POT 3Amps $1 .99
4POT 25 Amps $6.99

BRIDGES 24 AMPS
5DDPIV $2.99 each

4CX2SDB/R SOCKETS
ANO CHIMNEYS NEW
$1 4.95 per set (1 socket , 1
chimney)

SEMTECH MINISTIC
high voltage rectifiers SFMS
20K 2O.000PIV
20ma st.sseecn

TUBES
61468 $6.50

R .F .

s 1.40
1.05
2.00
1.05
1.05
2.00
2.00
4.10
2.10
3.03
4.00
5.00
5.00
8.00
4.00

15.00
1.20

s 2.50
17.10

S .7S a r 101 6.50
.69 or 101 5.50
.43 or 101 3.50

1.39 or 10110.00
1.35 or 10110.00
.60 or 101 4.50
.60 or 101 5.00
.45 or 10/ 3.50

2.95 each
.90 or 10/ 8.00
.99 or 10/ 8.00

4.20 or 10/36.00
4.80 or 10/39.00
3.35 each
5.00 each
1.00 or 101 8.50
2.25 each
1.00 each
1.05 each

F.E.T.'s
MPF4391
MPF112
MPF102
40673
3N128
2N5248
MPF131
2N4303
2N3958
MFE2000
MFE2001
MFE2008
MFE2009
MFE3002
MMF-5
MFE120
2N3436
2N4416
MFE131

lN21D
1N21C
1N21WE
1N23B
1N23C
1N23CR
lN23E
1N23F
1N23WE
lN25
lN121WE
lN286
lN416E
1N446
1N365SA
lN5153
1N5711

ADOITIONAL
TRANSISTORS
40894
MRF454/5688LYCF

LM34DT·5 & LM34DT
·1 2 rseeaen

LM566V VCO/FUNC
TION GENERATOR
$.99 each

R.F. TRANSISTORS
2N2657 $1.80
2N2857JAN 2.45
2N2947 17.00
2N3375 7.00
2N3553 1.80
2N3818 6.00
2N3866 1.09
2N3866JAN 2.70
2N2866JANTX 4.43
2N3925 6.00
2N3948 2.00
2N3950 26.25
2N3960 4.70
2N4072 1.70
2N4427 1.09
2N4877 2.57
2N4957 3.50
2N5108 3.90
2N5109 1.55
2N5179 .59
2N5589 4.60
2N5583 5.00
2N5590 6.30
2N5591 10.35
2N6080 5.45
2N6081 8.80
2N6082 10.75
2N6083 12.00
2N6084 13.20
2N6095 10.35
2N6097 19.35
MRF502 .69
MRF8004 .75
552548 .75
40280 3.50
40281 10.90
40282 11 .90

CHOKE (U2 5 2) 2.5mh
150ma 30MHz
2/$1.00

TRIMMERS 5-BDpf
45¢ each or 10/3.50
or 100/25.00

TRIMMER CAPS
small enough to
fit in your wat ch
3.5-11 pf 75¢ each
or 101$6.00

PISTON CAPS 1.2·10p '
75¢ each or 10/$5.50

$3.99
3.29
3.00
3.50

.50

.43

.36
2.99

.69

.69
3.27
1.50
3.69
3.00
3.29
1.59
.90

3.00
3.00

$90.00
34.00

5.09
5.99
7.95

12.95
9.95

29.95
32.95

4.99
4.99
6.25
6.65
6.00
5.00

15.00
7.95
5.95
4.95

45.00

UG·1095A1U
UG·58/U
UG-3OCIU
UG·27C/U
PL-259
SO·239
UG-175
PL·258
UG·106
UG·177
UG·2741U
UG·447/U
UG·492
UG·306,IU
UG-6461U
UG·260BIU
UG·l094IU
UG·701lU
UG·212C1U

FERRITE BEAOS
12/$.89 or
1001$4.00

TUBES
3-5002
572BfT160L
6146
6146A
6146W
8llA
611
4CX250B
4CX250R
6KD6
6LF6
6LQ6IGJE6
8950
2E26
3B28
4X150A
63601A
6939
728912C39
8072
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our B"I Seller
your Best De.1

CLOCK KITS

FM MINI MIKE KIT
A 1UP"f IItgl! o-'totonanCfl FIll
..""...... m,k... rt' T.." ,1I . stabl.
IO lInal "0 10 300 , a ' d ,111 I . Cep--
',onal aud IO (luahly by mean. 0 1".
bu, 1! '" . Ie<: t, ,, t m,•• ",t ,nc"'des
c aM!, ml' e . on-oll . ...'tel!, anl..nna
batte,y and s upe' ,nlt,ue t,onl TiltS
IS the t,nest un It a .aola l)je

F~ · 3 . "
F"'·J w" a d ,,"d lasted

T,y yOoJI IIan<l at t>t.nlOIng ..... 1"'.1 I0OI<"'9
CIOC . on ..........U 1 U. saI,n hnllh anodol ed

....m..'um CI.. IOOI<$II,aat anywh... wh," 10 . I "
LEDdtgrt. O'oono:Ia. hoghly ,,,a"'l)11 dflPlly TI!,. IS a
como.... U . no " . t,n needad,and " only 1.1"" '·2
I!ou.. 10 ......mble 'l'au. cno". 01 c•• colo..'''''It,gold btonn. black, bl.... (lIM'C,fy)
ClOC k ",t, '2 121 I!au,. OC·S 522.' 5
ClOC k * ,111 , 0 m,n 10 "me', , 2 128 hOu'

DC·l0 21 .'5
Alarm ck>ek , 2 hou ' only, OC·S 21.t5
l lV DC ca, cloc k, DC-T 21.tS
Fa, ..." ..d and tested cloc., add ItO 00 to 10., 1 O"C"

522 .5
1,'5

12'1200
10112 .00 \

SIREN KIT
P,-.cu _I'll and _ _ .d

...... ",......' ........ola_......
! WpeH_OulPul ..-on).'5...,............ ).O;.""m_..
ComDlefe " tt SU·' U IS

POWER SUPPL.Y KIT~
Comploel" ,,,ole 'evu- /II
Illed _ , IUpply 0'''' ~li

....... . anable .• 10 , . ~

_11200 _ _ .!VI"
,, _ h C_ 1 '*9"1&-.,
goo<l ""-g _ ~.,_.......... '_"')\1 .. •"
_2'YCT
~.... PS-:JlT ....5

SUPER SLEUTH MJ'-"_oe.-__
~... ","OCll ... ,M pICk
uc> a pon d'lIl> a' '5_'a,.., tOf '""",.... ong bab<j ', ,oom Of

IIII*"",al oufl>OMl ....ok' ... F~M 2
W ,m, "" 'out, 'IotII on ' to 15 """",
..... 8-1 5 o hm , pep"
Campl. le . ~ . 8 "1·9 " .IS

741 "'''' ' (I'll
8 1-FE T ,l'"'' dop , a 1 type

OP·AMP SPECIAL

CALENDAR ALARM CLOCK
The cjoc~ lI' I " gal " all. 6· 5" l EDt.. 12 121 IlOU"
snaO:I. 2. hour .'.rm, _yea, Cllendlf, b"l"'~

bac kup. and lots mo,. Tile super 7001 c l\,o IS used
SIl. 5•• •2 'nches
Comp l.. t.. ~ I t , I.... C'M! (nOI ava ,la bl.. )
DC·9 'H,gs

30 Watt 2 mlr PWR AMP

VIDEO T1,RMINAL
A completely Ml l-eon,.ined. stanod l ID... vldltO ter
m,nll Clrd . Jlequ" .. 0!'1~ an ASCII ~.yDo.rd ami TV
se' '0Decom•• co mpla ' e ',..minal 1,1",1 Two un ,tI
.~.il.b", c:ommon features .r.: ~ng l. I V "" Wl y.
XTAL controlled Iync and blIud , . '.. (to 9600),
comple,e compute. and k~OlIrd con,rol 01cUrtO•.
P." ty ....rot eontrol _1Id d"'P!l y. Accept• • nd 0".....
I '" sen.. -'SCII pl .... parallel ~1'ybo.flS Input Th
321' is 32 ell.r by 115 knes. 2~ wotll~
dU,"" lulu.. T,. 641 II • S4 e.... by 11 k..... _
KroIIlng. _ and lower c_ (~)WId ...
R$-232 IoIId 20ma loop ;....,.,~ on bcMrd Kits
include IIOCkotta _ eoonpIoIll doCu.......tIll>Otl
RE 32" .~" C4lrd . 141,15
RE 60t H". lenIIiflal e.rd 1H .15
l ..... C_OPftOn. 6416 only n .ls
Po- 5 UllCl1y KoI 14.15
y.o-ot RF ModuIaIOt. \10- , ' .'5
A mbl«I,......o unn.. add " .00

S,mple Cia" C pawe, I mp tu'u.... ' t,,,," PD'"r'"
ga,n 1 W on 'Of 8 aut 2 ,n I,,, '5 aul. I W ,n tor 30 out
...... au lpulolJS W. ,ncred'ble Vl lue. Compete * ,11>
1Mpart. ..... ca.. and T·R "'Illy
PA-, . 30 W pwt amp k~

TR·1 . RI' ......-d T·R reI.o, I<l1

527,115, ,,

'22.15
121.15
u n

VI DEO MODULATOR KIT
eon...... _ TV '" .-.. """""'"
5_ 11_. tunoblo ""'" el! 1-'6
R_ on 5·15V ac:c_ sid ""'10
"",nil !lesl untt on tile ""'....'
Complel. ktt. "0-' SI.U

WHISPER UGHT KIT
Nt "''"'"''''0 "•._ -. poe..
""' -.n",
log'" The ....

!:JnIII'''' lhelognl Gatt 1-
c_. ""'..- 'uns on
I lOVBC .e_ UlI'0JOO _ a llS
CO"" . '" IY< ' Sl U

TONE OECODER~
A eomO~1I "
ton. (lecod", on . ".
a ..ngl. PC t>o..d
F'I1 ~'" ' 00-1000
Hz a<lIUSlablo '""lie . ,a
20 turn 001. _a90 ' ''9'''-110''. !>fiT
IC U.....I lot touc ...._ de<:od"'lI
' one llu'Sl__. f SK.1IC C........tII_ ..a.__ ·
coo. R_ on 510 12 _
~Ie _~. TO-I IS IS

,

... 11 . -
,,~

Under dash
car clock
, l ' 21 hour ClOCk'" a Dea~·

" . ... pin," ca... "'atu'.. 6
lumbo RED lEDS.l!tghaccu,aCJ(lm,n ' <no l. ....yJ
w"" hookup.OllPlay D1ln kS ..,tl! 'gn,t,on . anOlUpet
,n,,,,,,,,,onl Oploonal dlmm.. ' au,omaHCllly IllJUS1I
d,s play to amblen' toght "'."1
DC·' 1 clock WIll! mtg b,aCket
OM-' dlmme ' adap,.. ,

CAR
CLOCK

PRESCALER

The UN·KIT. only
5 10 1de. connectl.....
Her.,.,; a s ~ pe, lookIng 'uggld and accu .a'" au to
cloCk. wh,Ch 's I Inap to bu,ld and ,nsran ClOC k
mov..me nt " compl.. t.. ly..semDled- YOu on ly IIOlde ,
J w" es a nd" sw'le he.. fa kes a Do u' 15 m,nu'u '
D'"Play '" tlflg hf g' ....n w'fh B~fomatoc D"ghfn85"
con' fol p~'oc ..H_n,u,es you o f a h,ghly ,,,ad abl..
d ,splay, day 0' nlghl Comes ,n a ...lIn hnosll an·
odI l ..d al~""num c_ ..I!,ch can be an.cl!ed 5
d, Il..",n. ways ullng .. 110..:1 lap,. ChO"" at III"".
D1aC k 0' ~Icl ca... (lIM'C,ry)
[)C.3 kl' , '2 hou< tormat
[)c'J .."ltd ano 1est..O
, l QV N;; ada,"'"

b t..nd III.. '"ng" 01 you'
Count... 10 600 mHl Wo tl<l
*,'hany caun,.., IncludeS 2
"I..-tor pt,,·amp 10 9"" ....pe, ..... lypoCaily 20
..... at lSO mHl Spec,fy .. 10 0' .. 100 .el'o
PS- IB.600mHlpt..c.... 15' ,15
PS-'BK.600m"uO'..c_k~ 41 ,' 5

COLOR ORGAII/MU SIC LIGHTS
S• • mu",c come a"'.' 3 dlHe... n'
I'O"IS flOC "'" ... IIl1 mUI'C a.... bglll
tOf ..,.... one !Of,1Ie mod-'ange ano
one !Of tile 1Iog'" Eacll ellan .....
""".011"",,, a<lluolat>!e _ "'.....
..ota _ Gf_ fOr 0"'-'_ t>and
"""""'. n".__ mor.
C_,• •a ....... , 11.t5

LED BLiNKY KIT
"9".a' ''__''_ -'IOtll_·
......,."- 2..- l EO. Use
.... _1>IICIgeS _ . "'"'
__ Iog_, ...- ,.".'0'A..... on 'ta,,-
C e k"el'

T,_UI>IO)()(Y &to ...,. F ", bt__t
,_, uses"""J1>e ol I
m'k. R"", on 3 to \IV I
Type ~"' ·2 III' _ .....
o,t,•• m,k.. po-..mo "_
1''''-1 .,t12.15 1' '''·2 " 'I II ."
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~ H,, 0 5CAR
HEADQUARTERS

Quality VHF & UHF Kits
At Affordable Prices

P8 Kit $10.95

P16 Wired $21.95
Specify 8ancf

$12.95
$24.95

$18.95

$34.95

P9 Kit
P14 Wired

FAMOUS HAMTRONICS PREAMPS

TSO s; Ctoa.-I. 2W E.cit", f.... 2M. tIM, .... 220
MHz (Specify band)• •• • • • • • • • •• •• ~9.95

T~ s; a.onn.I , IW hcil", f.... 430-450 MHz
vhf operotion • • • • •• • • ••• •• • •••• • ~9.95

G.eot for O SCAR, sse, FM, ATV. 0"", 10, 000 in
" Ie tnn>v ghout the world on a ll t ype. of rocelv......

P15 Kit

P35Wlred

let you hear the weak ones!

BUILD UP YOUR OWN GEAR FOR MOOUlAR
STATI O N S, RfPEATERS, & CONTROL LI N KS
• Raled for Conti.......,. Duty • Pnof....iano!
Sounding Audio • "'il l-in Testing Aids

e Miniatwe vM....,..je.I f.... tight spoces - .iu anly
1/2x2-:VS . Model...vol' to COY.... ""y 4 MHz
band in the """9"" 20-230 MHz . 20 '" gain . I2V

• Cove" any 6 MHz ba...d in
UHf fQ1'19" of 380-520 MHz
- 20 dB gain . 2 . Ioges . law noi ...

• O.'uu vhf ,"",,-I fQl' aJ>Pl ications ........ , pac..
P'"""its • 1- 1/2 >: 3· • M<><Ie', avai I to cav• • any
4 MHz ba...d in the 26-230 MHz ",nll'" _ 12 Vdc
- 2 ,tall"" . 'd"",1 fa r OSCAR _ 20 db ga in
• Diad.. tron, i..nt protect ion . Ea. il y tunabl e

~Ask For Free Catalog ...

IT'S EASY TO ORDERI
CALL OR WR ITE NOW FOR nEE
C A TALOG OR TO PL ACE OR DE R I

PHONE 7 16- 392-9 43 0. ( E I.c t r o n l c
a n . .. . r ing , . r vl c . ev •• & w •• k.nd. )

65A MOUL RD'H'LTON, NY '4468

U• • cr.. dit c a rd . c .o.c1 .. c h . c k . m.a .

Ad d $2.00 .hl & ""ndllng.

IN CANADA. order f..... ComnIunicotl.... Plus. 3680
Cote Verlu; SI-Laurenl. Ouebec .... phone 514-337
7255. Add 38"11> I" cov., d to. and • •e""" .

Note New Address and Phone No.

RF RANGE l-F RANG E
4 3 2-4 3 4 28 -30M H z
4 32-4 36 144-14 6
435-4 37 28-30
4 2 7 . 2 5 6 1 . 2 5
4 39 . 25 61 .25
Inquire About Other Range.

RF RA NGE I-F RA NG E

2S-32 MHz 1.. .. - 1.8MHz
50-52 28-30
144 -1 46 28-30
145-1 47 28 -30
146 -148 28-30
"i,craft 26 -30
220-222 28-30
222-22 4 28 -30
ItlCP'i.. About Other Ranges

ONLY $34.95

,,~ • • .~, • ~
. -. "' .., .. •• J ,A...'•• •.

"t" t ,. '.. ,.. . . ... ...
'. ffl I • t / If,, ~

• " R •

MODEL
C 432 -2
C432- 4
C432- 5
CU2-7
C4 32 -9
5pociQI

VHF& UHF FM RECEIVERS

LE T YOU REC e iV e OSCAR AND O THE R
EXC ITI NG S IGNA LS ON YOUR PR ES
EN T Hf RECEIVER I

VHF RECEIVING
CONVERTERS

M O D EL

e28
eso
C loU
C I45
CU6
Cll 0
e220
C 2 2 2
Specia l

A9 e"'ruded AI"m COli! wi th INC' , for
abo" . C"nv.rl e .. ( O p t i o n a l ) •• . S12.95

RJO 6-chonnel VHf R..e..ive< Kit fQl' 2M, tIM, ICM,
220 MHz, .... """, 'j band•••••••.••••• $69.95
Opti ....ol xI,,1fil ler fQl' lood Badj d,,)n 10 . 00

R90 UHf Re<:........ Kit fo,..,y 2 MHz ..~t of
380-S20MHz band $89.95

... N EW GENERATION RECEIVERS

- MO RE SENSITIVE *MO RE SELEC TIVE 1700. 100 dB) 1---------------.::.---
• COMMERCIAL GRADE DESIGN
. EASY TO ALI GN WITH BU ILT- IN nST cers
• LOWER OVERALL COST THAN EVER BEfORE

Model 180- 450
$79 .95

Wired & Tested

OUTPUl(MHz)

50- 52
220-222
222 -22 4
14 4-146
145-1 046
144 - 14 6

INPUT (MHd

28-30
28-30
28 -30
28-30
28 - 29
26 - 28

ONLY $59.95!

e l l"...,. Con....., • • fO< SSB, CW, FM, " e ,
• A frac tion of ,h_ prlee of other Ur'Iih
e 2W p .e .p . ..... tput wilh 1 MW of d,;~.

e Use low power top on . ~e i ter or " IIenyo lo, pod
e Eo .y to al ign with bullt·;n t" ,1 poi ..h

fEATURES,

• Us. ... Linea, 0<' Cl C f A's • f Of XV-2 Xm lg
Con~. I SO hod' ex any 2W hdle.

lP" 2 - 15 Kit $59.95
• 15'N out (Ii........) .... 2rH1 (cl .... C) • Solid Slot"
Y/ R Swilchi"Sl • Model. for tHo, 2M, or 220 Mth

" " " """"",

frequency Schemes AvaUable:

T80 UHF POWER AMP

L PA 2 - 045 Kit 5109.95
• 45'N out (linear) or~ (cia.. C)
• Model . for 6M or 2M
LPA S-.(5 l<il 58 9 . 9 5
fot 2M, 9-IOW in, 45'N out

MODEl

XV2 -1
XV2 -2
XV2 - 3
XV2-4
XV2-5
XV2 -6

e 8roodband PA e ND Tuning Require<! _ Clo.. C PA
e4J()-470 MHz
e l :)- l5W Oul
_200 ",W Dri~"

SSB TRANSMITTING
CONVERTERS
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NOT ASSOCIATEO
WITH

OIGITAL RES EARCH
OF CALIFO ANIA.

THE S UPPLIE AS O F
C P M SO FT WAAE.

ADD $5
FOR

250NS!

1$129 KITI

ASSEMBLED AND FULLY
BURNEQ IN ADD $30

Blank PC Board w/Documentatlon
$29.95

Low PrOhle Sockel Set 13.50
Support IC·s (TTL & Regulatorsl

$9.75
Bypass CAp·s (Disc & Tantalums)

$4.50

YOUR CHOICE

3 FOR $1

"THE COLOSSUS"
FAIRCHILD SUPER JUMBO LED READOUT

A lull 80 inch cnaractee The biggest readout .... e have
ever sold' Super eff lc ienl Compare at up to S2 95 each
Irom others' YOUR CHOICE
FN D 843 Common AnOde
FN D 850 Common Cathode '1 49 ea (I tor $6.95

regulators are provided

11....-1

TERMS: Aaa 30C pMI.ge, ..-e p.y b.lance o , a..,. una.., $15 add / 5C h.nal ,ng NO'
C O D We I ccep' \{"a , Ma, W Charlie. ana An'erlc.n hp,e•• ca,O. Te. Re. add ;
5'110 T• • ~ o'.'gn o'de,. I" 'C.. P' C. naa a a" a 20'10 P & H 90 O.y Money Bl c'
Qu•••n'.... on.1I ,' eml •

16K DYNAMIC RAM CHIP

~
PRI E CUT

8 FOR 89.95

TIP 29 - NPN
T1P30 - PNP

<SO NS! 2708 E-PR M
Now fu ll speed! Pr ime new units from a ma jor U.S.
Mfg. 450 N.S. Access time. 1K x 8. Equiv. to 4-1702
A's in one package.

$995

SILICON NPN AND PNP TO -220 CASE.
VCEO - 40V PD · 30 WATTS
FOR AUDI O POWER AMPS. ETC

COMPLEMENTARY POWER TRANSISTORS

' 61< ~ , B,ts ' 6 P", P.I< ~.lIS' s-_ ~M'" 0 " &-$ 250 NS scceM ~ lO

NS eye" "me 0", bell pt",e yel 10< ''''I "ele 01'...." RAM 3lK."" tWK
RAM bOe,al u""9 lI'us c~'P If. ,eaoolv ...,I."le Tnese .'e ....... ' u lly
11". ' . "1....., a".."eM by. m."" m!g VERY LIMITED STOCKI

(450 NS RAMS!)

Thousands of co mp uter systems rely on thi s rugged. work
horse, RAM board. Des ign ed for error-t ree. NO HASSL E,
systems use.
KIT FEATURES:
1. Doubled sided PC Board with solder

mask and Silk screen layoul Gold
plated contact l ingers

2 All soceers Included
3 Fully bullered on all address and data

lines,
4 Phantom IS jumper selectable 10 pIn

67.
5 FOUR 7805

on card

EXPERIMENTER'S HEATING PLATE MALLORY COMPUTER
Large Manufacturers Surplus, 5 '1.)( 10'1.1 in . Made GRADE CAPAC ITOR
of 3/8 in . tempered glass with heating element 30.000 MFO 15 WVOC
laminated on back. Works off 120 vxc. ] Small: 3 ~ 2 Inches
Protected by thermostat and two thermal fuses. $1.99 ea. 3 For $4.99
Rated 120 Watts, Use for any healing "'.... REAL TIME
applications, Perfect fo r heating ferr ic chloride Compul., C~ Chip
10 increase PC Board etching efficiency. unus N,S. MM53 13. F.n.. , ..
are bra nd new, non -submersib le, 60 TH 7 H ym.n' end

$2 99 S C D O"' Q"It . 28 P in
WHILE THEY LAST- • each D IP. SUS wllh 0.1.

_ 3 FOR $275¢

OUR
BEST

SELLING
KIT!

NEW!

- #MA6008

MFGR's CLOSEOUT

LIMITED QTY.

Originally used by HYGAIN to ,nd'ca'e time and
channel on an e_penSlve C.B M,m size. sell
conta,ned module. Not. Kit. Four doglts plus
flash,ng ,nd,calm 1m seconds. lnelu~ MM5369
.nd 3 .58 M HZ cryslal lm super eccctate t,mebase
With hookup da'a

16K STATIC RAM KIT-S 100 BUSS

INCLUDES CRYSTAL TIMEBASEl
WORKS ON 12 VDCI

Z-80 PROGRAMMING MANUAL
B y M O STEK, or Z ILO G . T he most detailed explanation
ever on the w ork ing o f t he Z·SO CPU CHIPS. At least
one full page on each o f t he 158 Z-SO instructions. A
MU ST reference manual for any user o f t he Z-80. 300

a es Just o ff the press. $12.95

NATIONAL SEMICONDUCTOR

CAR CLOCK MODULE

FULLY
STATIC, AT

DYNAMIC PRICES

USES 2708's!

Thou sands of person al and business systems around
the world use th is board with complete sat isfact ion.
Puts 16K of software on li ne at ALL TIMESI Kit features
a top qual ity solderrn asked and si lk-screened PC board
and first run parts and sockets. All parts (except 2706's)
are included . Any number of EPRO M locations may be
d isabled to avo id any memory conflicts. Fully buffered
and has WA IT STATE capa bil it ies .

OUR 450NS 2708'S r-A:-S:-S:-E:-M-'-B:-L"E:-D~=-
ARE $8.95 EA. WITH AND FULLY TESTED
PURCHASE OF KIT ADO $25

.........................................................................................• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• • ••• • • • • • • • • • • • • • • • • • • • • •• • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • 0 0 . :
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NATIONAL SEMICONDUCTOR•
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•

"

• $ 99
each

SPECIAL OFFER: Two for $13

INCLUDES CRYSTAL T1MEBASE!
WORKS ON 12 VDC!

MFGR's CLOSEOUT
LIMITED QTY.

6 FOR $5EACH

99¢

FEATURES:
.. FOUR J UMB O 'h INCH LEO DISPLAYS
.. 24 HR REAL TIME FORMAT
.. 24 HR ALARM SIG NAL OUTPUT
It 50 OR 60 Hz O PERATION
It LEO BRIG HTN ESS CONTROL
.. POWER FAILURE INDICATOR
.. SL EEP & SNOOZE TI MERS
.. D IR ECT LEO DRIVE (LOW RFI )
.. COMES WITH FULL DATA

MANUFACTURER"S CLOSEOUT!

COMPARE AT UP TO TWICE
OUR PRICE!

$495
REG. '9.95

MA\ 00 8A
BRAIIIO /l,EW '

ADO $1.95 FOR
AC XfMR

....' ''''os• H" .... ..........a ~ >NCM ' .0 0I$f'0....~
• " _ ... A' ! . e-tA'
• ,. _ A' ~' OU. ..... '· 'IO"" ' OI"l! A.... !OI'o
• 1I0BA'C."' ''U S COi'< 'ACIl
• ~""", ,, .... ' lUA! 1000000 AT""
• "'-U. I s JOOOl ! ,," [ AS
• O''' ' C' " 0 0 ' '''" '' 0 ....... ..
• CO M' S ...." H " JIl OATA

PERFECT FOR USE
WITH A TIMEBASE.

3 FOR $5.95

HUGE
SPECIAL

PURCHASE!

COMPARE AT UP TO TWICE
OUR PRICE!

$2.49 each

~
\V

lAC XFM R $1 ~!

PERFECT FOR USE
WITH A TIME8ASE.

ZULU
50% OFF SALE!

NATIONAL SEMICONDUCTOR

MM5375AA
NATIONAL SEMICONDUCTOR

JUMBO CLOCK MODULE
,F7jJi'Z " '~,((i~ $695

·,' ;. -.u fACTURER S CLOSEOUT'

NATIONAL SEMICONDUCTOR MILITARY TIME FORMATI

JUMBO CLOCK MODULE

SIX DIGIT ALARM CLOCK CHIP
National's second generation c lock chip.
24 Pin Dip. Super easy to use.

FEA TURE S:

12 HOUR DISPLA Y " 24 HOUR ALARM

4 QR 6 0lGITS • ALARM TONE OUTPUT

SNOOZE ALARM " EASY LED I NTERF ACE

POWER FAILIND. • BRIGHTNESS CONTROL

AM/PM IN DICA TI ON '" SING LE POWER SUPPLY

FAST AND SLOW SE T · LOW POWER

HOU SE #
WE SUPPLY FULL DATA, SPECS.

•



85 TON SURPLUS DEAL!!!
170,000 pounds of new surpl us electron ics was too much for either Dig ita l Research Corporat ion
o r Bull et Electroni cs to hand le ALONE! So we pooled ou r resources and ro lled a convoy of four
eighteen w heelers into ou r new Texas warehouse. Yo u may order any of the below items from
either company along with any other items from ou r respect ive ad s elsewhere in 73. However,
please DO NOT order Bullet Kits from D ig ital Research , or vice-versa.

TEMPERATURE CONTROLLED HEATING PLATE
• • • • •

....." ",. ~... ~.,-.. ~.... .... 2.99
...4Ilr•••••

5~ x 10J,t In. 120 VAC, 120 WATTS. Made ot 1/4 In. tempered plate glass with Ni-Chrome heating element laminated to
back. Element size is 4 'I. X 9 '1, Inches. Double protected by T I KlIXON Thermostat and two thermal luses. Each also
has neon ready light.
Bes ides the obvious use as a bun warmer, food warmer, cottee warmer, glue warmer, etc.. ou r tests show th is plate to
be an excellent warmer for ferric chloride solut ion used in etching PC Boards by hobby ists, Typ ica lly Inc reases
etching efficiency by 300% over room temperature,Non-Submersib le.

CMOS PARTS BONANZA FIBER POINT PENS

100/$1499¢ EACH

Writes on almost anything. Water Soluble Ink.
Designed 10 wnte on plastic etc. Black. Fine Tip . 49C:
Value.
SPECIAL: 6/$1

PUSH BUTTON SWITCH
N.O . SPst. P.C . Mount. Same as used on CMOS
Part s Bo nanza at lett .

5 FOR $1

74C903 CMOS: 6/$1

75¢ (MODULE ONL 1'1

Complete units in case. as above: $2.49 each.

National Semiconductor . New C MOS ParI. Hex
Invert ing Buller. Use for int er face from PMOS to TTL
o r CMOS Can Dr ive LED'S,

O riginally custom designed for a large US Consu mer Mfg. T hese were used as pa rt
of a weight loss program. Urut counts up to 25 bi tes wit h 24 flashes between bites to
indicate chewing rate. Has 2 Digit LE D readouts. adjustable on board oscillator. 4
Bit Microprocessor with PROM . Our experimentation shows this module has many
applications for timing. pacing. etc . Also there are on board Signals thai can
produce various beeping. warble and exotic tones . Some applicallon data Included.o

o
o

g
o

ORDER FROM EITHER COMPANY: SEE TERMS OF SALE ON OUR RESPECTIVE ADS

Digital Research Corpration
(OF TEXA S)

P.O. BO X 401247 • GARLAND, TEXAS 75040 . (214) 271-2461

BULLET ELECTRONICS
P.O. BO X 4Q1244E. GARLAND, TE XAS 75040

(214)278-3553

176
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WE HAVE A RAM FOR EWE
... And we're not pull ing the wool over your eyes, although we do feel a lit tle
sheepish about including this many puns in the ad copy. We're offering the
popular 21021K static RAM at on ly $9.90 for ten of them (sorry, we can't sell
single units at th is price). These are low power parts that will work with any
2 MHz CPU system .. . but they're goi ng pretty fast. so stock up now.

TIn plated., low profi le, sol dert ail types:
SKl8 8 pin 1()i$1.85 'n
SKL14 14 pin 101$1 .95 S/1c.('""E,
SKL16 16 pin 1"1• .111 tz ~CI"7...R 0>(<.'
SKL18 18 pin 8/$2.25 112 " I

SKL20 20 pin 81$2.75 ·~O

SKL22 22 pin 81$2.95
SKL24 24 pin 31$1.10
SKL36 36 pin 5IS1.75
SKL40 40 pin 2/11.25

3 leyel wire wrap, gold plated types:
SK3W1414 pin 101S3.85
SK3W1616 pin 101$4.25
SK3W1818 pin $0.75 ea.
$K3W2020 pin $0.88 ea.
SK3W2222 pin $1.00 ea.
SK3W2424 pin $1.00 ea.
SK3W2828 pin $1.35 ea.
SK3W3636 pin $1 .55 ea.
SK3W4040 pin $1.75 ea.

12 VOLT, 8 AMP
POWER SUPPLY KIT

$44.50
12A capacity with 50% duty cycle, foldback current

limiting, crowbar overvcnece protection, many more
features. For transceivers, portable tapefTV equipment,
di sk dr ives, etc , Easy to assemble - except for trans
former, diodes, and filter caps, all parts mount on heavy
duty circuit board. Does not include case. One of our all
time best sellers , . . probably because it works, and
works well, for a long time.

MA1003 CLOCK
AN0 CASE SPECIAL:

$19.95!

•

Irs hard to find a clock that's easier to build than this
one ... or one that's more versatile. Module includes
built-in time base - ideal for portable or mobile opere
non. Requires 12 VOC, either batteries or AC adapter.
Readouts are blu&9reen fluorescent types that don't
wash out like LEOs do, Our matching case inc ludes an
optical filler to bring out the best in the readouts, as
well as mounting hardware lor attaching case to
dashboard etc.

The MA1003 module Is available separately tor $16.50;
the case Is available separately for $5.95.

BIPOLAR
POWER SUPPLY

KIT: $15.00
This highly cost-effect ive unit gives you

a lightly regulated lI. Amp or more per
side, Includes transformer, circuit boards,
and all parts, but less case and line cord,
Specify project . 13 and choice of voltage
- either ~ 5,6,8,9, 12, or 15 Volts, Ex·
cerrent for op amp experimentation,
music synthesizers, etc,

PET ROCKS (some people call them crystals)

XTSOOK 500 KHz, ser ies mode, fundamental, wire leads, HC6IU
package , .. $4.95

XT1 M 1 MHz, otherwise same as above ., . $5.95
XT1.84320 1.84320 MHz, otherwise same as above .. . $5.95
XT2M 2 MHz, otherwise same as above , , . $5.95
XT3.58M 3,58 MHz cororburst crystal, otherwise same as above . . . $2.25
XT4M 4 MHz, series mode, fundamental, HC18 package , . , $4.95
XT4.5315M 4.5315 MHz, otherwise same as above ... $4.95
XT5M 5 MHz, otherwise same as above $4.95
XT8M 6 MHz, otherwise same as above $4.95
XT9M 9 MHz, otherwise same as above .. , $4.95
XT10M 10 MHz, otherwise same as above $4.95
XT12M 12 MHz, otherwise same as above $4.95
XT1 5M 15 MHz, otherwise same as above . , , $4.95
XT1 8M 18 MHz, otherwise same as above $4.95
XT20M 20 MHz, otherwise same as above $4.95

TERMS: Add SI handhng to orders undef S15. Allow up 10 5% sh,pping. e~cess refunded. Allow lTlOfe lor
~ .upplles. PlUM ,nclude 51r_ addreH lor UPS deli-V. Prices good th roug"~ ITlOfllh 0 1
magazine, VISA" IMasterCllerge« call our 2. hoor order "'"~ a l ,"1515fl2-oe3ll . CODa OK Wllh a tree!
address , Cal, res. add sales lax. THANKS FOR YOUR BUSINESS! ..... a ..

FREE CATALOGUE: We 'vi do... our PI" bVIl lllllQ VOU t"ll WI h..e I r," el tllogue, now \'OIl h..e 10 do
\'OIl r PI" I nd I."d lor II ••• VOU WOO'I be 1OfTt, II \'OIl lUll u n'l Wi ll, Includl ..1$ In IIlmlll I nc! _' II
...,d II out tint eI....---------------------------------------
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CASSETTE CONTROLLER

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

o

..CC·101
$29.50

63-Key Unencoded Keyboal1t
•

COMPUTER CASSmES
• I EAO! IS U'!olJTE IIIGH

OUAUTY C·15 CASSETIH
• PUSllC CASE tNCUflEO

12 CASS£ITE CAPACITY
• MIDITIOl'lAl. CASSETTE S

AVAt lABLE",C·15-$2 50 •

CAS-6
$14.95

ICIM ..... 6 eo:s_ 1

SUP 'R' MOO II
UHf ClIItIl", 33 TV 1..11_ Ulllt Kn

_ IlooIIl t/W ... CoIIf s,...
I- e-t> TV 10 _ lliIIIloy"_= s ., ... a:N -a,

AlJPt • .__~ Dol ·
... SOL·20. lAS-IO. co 90' .

•MOO II ..~ III Qlonnol JJ"..,I- t ClOllIo ..... -.no
b.osl" .....

MOO II $29.95 Kit

Hexadecimal
Unencoded

Keypad
Ii -by pall,ndudes 1·10 kt'fl.
AIlCOEf ..., l QPbOnII l<eySIIld I
shoIIl<ey $l D.9S/eacll

IDEAL FOR TRS 80

"'. , _.._-.-------- _......_. _...-_ __._..... ..-, __ ....._---,--
:::."".._-

TRS·80
16K Conversion Kit

Expand your 4K TRS-80 System to 16K. Kit
comes complete with:
• B 1Iad! UP[).616-1 (16K Dvn-..-.c Rams) 250NS
• DocumIInIiobOtt .... lX)rl\IlIl'SIOft

TRS·16K 599.95

- -- ----_.-

M_'1.._ I,'....... .}I ...· 5_....-

---

OI. ,_,_.......__---........._mo .... _-_..._~ ""'Zl'O _ ". 015_ .... _-- --,,-- ---,-.-,.--- _._..._-_.....-..
..... 1IS-llII< .. ,. ... •---_,,. "'" __ 11 -. -"'- ~""--_._-.......,------' ...

----_ ....

The Incredi ble
~Pennywh/s tJ. 103M

$139.95 ".""

100 MHl
8· Di ll il
Counler

JE205

·oc/oc _ .._.,- - I f=::~;::;:'.,.-;;::::-':::;::,,~
' 5 f c.·T_ ' _
_ " It.. ' 11

·n _ .
,"c 1I n .
•....v , . 'fZOO......"
'5".031\'" Zoo. tI1' ~h

$12.95

,..
I"T'II, o. . • .•

iO ,M . I.'
n .so ."

. ,. .. ,.._-

. .. ltII _ • ' ..'-- - - ,...._......- -... ',. ._-- ---- -----"----_ ..- ....- """ - - _. '-- -.. ' ... ,... _ ..-...-
• ••P: • ~l_ 134.95 ~:t~I.Pl~II:~.I ~2~;~~

M il f1" . .. -. t3_ .1 •• $2.15 ...
s.-,to~: A-...- • .- C_ D~...

~

•• -- ••
~ -- ••- -- ••_.
",~". ---- ••..",,,mil ----- ••." -- ".-- _.._"""- '.

~ .

"0' ..' - """. ",,'" - •".""." ... - ,.
". -" - .-
,,~ '..." - '.""..",, - - ••
"" - -- ••
"" - -- ••m . _. ---- ••
m~ - -- ••",,,., - ---- ".•• - - ••- _.- •••• .. - .-,- ... -,- ••.. ..' - ,.-" • _.. ••-_. •• - '. ".''''' 111- • - "...,_.

'." - "."" 'I." " -- ••
1--1-- "" - ,. , 110...,- .. .- ••-" .' _ ". ••- -_.,,--- .. - ••.. • - ••

I'll" .' - o.- ,_.----.'. " 0- .. - "._·ql.",_ ,-- ,.
__~_l!II _.- ,.
om .. -- ,..." .. - o •••• .. '- ,.... '"

m __ ••". • m __ ,.,-, - - ••

...,.
••••,.,.,.,.,.".,.".".

'- ---- -_....._------0 '--'--.. __ ...----_......_-.... _.._---------'n . ...... ......••

3V,.lIIt" """~t, [1111111._-, '_''0_.-- ..,,._-.,_'.. 0'_._-... ....--..._....- ,.._.
"'-'-.... -._ ...
IIC.IC _ 1- __ .............. .. .,
"eo_H'
AC~IC·2t SI _
ll............

IIn'MH 11'·8 2Ulll
c.o",I"lI Cou LC 'Z' Ull

.. ,., S75.0 0
, • • N

J! "' II ..t!!!L&Q . H, 4 111,.
&Q , B,l' 111,.
00.'5 .1' m .•

=$= CONTINENTAL SPECIALTIES

PROTO BOARDS
Proto Board 203

Ii .]
.'

MICROPROCESSOR COMPONENTS

Mnd,1 lIOO
$99.95--........'.....,_..,.. ...~ ....

------~-----

=:-- .... _ - -

-- ~ ...--" ~ ••_.
~ "... - o... o-..... ~_. _ . ,,, _ ".- ~ ".,- '..•'"""....._,-.- ••""'" ... m ..-- ""' ....- ,.- ""'10",,_ •-- Doo .. .. _ •- '"'"'....- •_'a ~.. •_. ....Il._ •.., ,m_ •••• ... ..11- ••- _'''11_ ,... $" - •- -- ,.- -,...- ,... ~.- ••- ""' ...- ••- _...- ,... -- ,..' • ••

,~ "'_"' (l_ ,.-..,.--.... .- ••

$10.00 Minimum Onl" _ U.S. fluid. Only 51'0< Sh_ - ZSI
1m ~M·I. Antl.~Ie--Ien. 61 ' olo_,

Comomll Rnldonll _ Adtl 6% sales , " . _ ..

n~~,o'l Jameco ~ " t~~~is
.. 91' WELCOMEt.V-: ._~_ ........_..'_ (415IS9H097

"fAIL ORDER t:L£CTROS ICS _ k 'ORLDk'/DI."
1121 II[I..... IID "VUUE. SAil CIlRL[lS. CA Mill

ADVERT1$ED PRICES GOOD THRU JUNE

~
~.••........m,
~m,m,..

$ 1 59 e.
I rn e.,.",."
) 19 ..

.~"
•

$3.49 each

SolarCeUs
2,,2cm

" ' 9" "' <c""" _"'~-,.............. ..-.:., _ ..
' Sw'_ _ -,,----. ... ~ _ 1• • _ "" "' .. ,
. $Im"..... _'n.......
· !le vAC _ . ' _
• U •• u . ' , '.'kln•,n,,_." ",~!>C n", ,no &
..." " "n.'

. ... . _ " • 3 " I " • ' ","

~ be .dded in ...... for
hig..... 'fOi\.iqf or ptr&llel for
hil;lh., C'IIf"I'"'nt.

.SC 2x2 $1.95 ... or 31$5.00

'iiI • .

JE701

$19.98

INSTRUMENT/CLOCK CASE
ThIS CI5I.on~ mOIOod
'"'" tl>01 • _ I,,, .,.. wet>
IS DVM , COUNTEII. 01 CLOCK
_ .....__01 . ...•
,. leftat'> by . ' Ie ....om l>,
1-i '16- II ...,g'" n_."""""* _ I fOIl _

- 0.4 'fOia.

• '00mA
04 1 MW

PART NO: IN ·CC

P... No.
~-I.p

0112$1'-4-5
DIrnS-.-S

DB 25 s.nes Ccobles
e-1An9'h eoo.wcto<s _

~ ft 2·oP2'!iP liS9!i.
Ht I-DP25P,l-l'SS 5169S.
l~ 2·0P25S Sll9!i p

Dip Jumpers
DJH- I I It I 14 p,"
DJ16-1 l it 1·16 Pi"
llJ24-1 I " 1-2~ "'"
OJ14-1 l4 1" 2·14 "'"
DJ16-1 16 1" 2· 16 ....
OJ24·1·2 4 III 2-24 P'Il
".__I Seo "'''''t;CI ""

Transistor Checker

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

the lrdHllnd~;.....-,~="+
MAKES CIRCUIT ASSEMB LY A BREEZ EI

L... y .... work .,th bo th han<!l. $9 95 ea
S1UnIy "'I~mi""'" eo...truc'ion. • •

• ClMnp " 3~ H..... H ..

.1 lIooodI. IIloIo .. _ .
_. t "ceit _ .
,.- _-
.flip __ to fill
,.,;t;. ....
diIIp-,,,

••

_Ceo I ' .." . . : .-

~ """'Q••- -
' ... AS ' T •..-o< 0-........_ c' ._ _ ._ c'
" ...... '" ,_ ' ·"n...... ,,'.
.' ."' .' " .." ," T. _"" ."""'" . 'u, ,... ,,,.n~..,,, '.....h...... 'n'. ,ho ,."", ."".'
......,. 0' "",nn."" ",It" 'h... 11_
toto> "'. ' " ' ''' .""v'dO,.,Th. "n" ..,. 1 ,. ''''0", , .11,
'_""" , ",",, 'u'" n,..,

!"1'f" ' " !>C ' P ,. .. ... ,' ,,"''"," " ..", " . ~,.

~·"C~c./lb.o''''''_'_'

1-",:::;~~~~~'""TI1IIm-Cbecl: 529.95 ea.
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ASSOCIATED RADIO 913-381-5900
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO. 1 Real Amateur Radio Store

•

Associated Wants to Trade
Call US

913-381-5900

TRADE BUY SELL
NEW AND RECONDITIONED EQUIPMENT.

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

*ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,

SEND A SELF ADDRESSED STAMPED ENVELOPE.
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URPLUS PHONE' 1305) 887-8228

7294 N.W. 54 STREET
LECTRONICS

TWX, 810-848·6085
MIAMI . FLORIDA 33166

WHOLESALE · RETAIL

ORP. ~ ...
PL259's/SO 239's E. F. Johnson Desk Top Microphone

Quality American Made Ceramic Element/H igh Imp IC SOCKETS
10/$5.00 100/$35.00 was .$::38 .Da:' now $1 5.00 Cambian50/$20.00 1000/$300.00 While They last

Gold Platad Wlra Wrap
NEW E.F. Joh"SOI'l Po....&< Moe/Less Cord 14 pin .35 ea 101$3.00E. F. Johnson NICAD o.,k Top 51,Ie S199!> N 16pin .38ea 101$3.30

12.0 V. 1.2 AH @ 10 hr rate
41 /2" x 1 718" )( 1 314" S1495ea . ASTATIC T·UG8-0104

PREAMP [)nklop microphone ....lcryet.l ....

E F Johnson External Battery men! 3 Pin Plug $35 ...

Charger Model 239-<1206-001 Output CB SPECIAL MODEM CABLE
14 5Vdc @SOm... . $J.SOn Brand new printed circuit board assembly . Used in all SO' cable contains

HyGain 40 channel CB transceivers. Fil s many other 13 • 22 ge. wire DB·25p with
E. F. Johnson 5 Meter manufacturers ' units also. Squelch potrvcrume cent roll 08-51226-1 cover on one end

E~ Mel.... 250 UA. Fits in~"" t·3/8" hoie. channel selec tor sw it ch not included.
SG.50ea 101$50.00MTG I\ole$ on.-et'l end ' ·11." behind pe..... 1· 9-7.50 ea. 8...,

Black IlGllIe 0-5 I)Oltom ' ·20 top 1().49-6.50 ea. O"ne...ionl
11.ZS... "'.00 50·99-6.00 ea. 6·' . 6"' ··

Edlle mete, same as above ...Ith suver sellie l00·up-5.50 ea EFJ CRYSTAL OVENS
and .e.dl SWR1·10 NEW Hy·Galn Remote 40ch CB Less Case. Speake, & Conlrol M,c 6V/12V 75°
It , 2~" !il1500 (al i. ) "4 ~ea $5.00 ea.

New 40 CH CB Boards w/4OchSW
E. F. Johnson Signal Strength t·IilI '0 50 ea 50-99 SIil 00.. MOTOROLA SRF 514
Meter """' 2'1> " " 2'1) " Sq. mounll in to-.II III.50.- l00-...p SS 50ea

house markedt ... .. hoi.. , .. _,nd penel, Scale: ' ·30 db lop Serviceman S~la' 9W 175 MHz Amp.0-5 DOllom. N .. ... Hy·Gein 40eh CB Lan Can. Speake, & Knob. (as il) $5.00 ea....,.. !iI$2O.00
$'• .~",

PANEL METERS MINt TOGGLE SW 2$IOEO Sony ItKMA MUFFIN FANS.0ll2e- Cla" . ...." 2eon<!uetot m,n, PfIOnO
C&H t' .' · " 10..·· lIIUO " 'patCh COt<! 3·'·· 3 Blades, 110 Vac, 4 1/. " sq.

U .OO ea 210r $7.00 s..or ~... ~. oo - ~- Removed tram equipment -c-

lD-O-l0dCAmpS }
St.OO ea MSOO POLYFOAM COAX-SO OHM Excellent condit ion-$4.95

25-0-25 oc vcus
2'1. " x 3" Equal to RG174

E. F. JoI'tnson $4.951100' RECEIVER FRONT ENOS
().25 dc Volts } 2 'I. " x 2'I." 4Deh Selector Low l oss Made by EFJ
0·50 ac Vol ts Switch Pcrvtoam 132-174 MHz

-Shunt Required - $3.5Oea Coax Cable $12.00 ea.

TRIMMER CAPS
CMOS 12 Vdc RELAY 12 Vdc RELAY Small enough to lit

RCA CO 4012 AE SPST Open Frame SPST 35 Amp Contacts in your wa tch -

Dual 4 in Nand Gate 5 Amp Contacts Open Frame 3.5 to 20 pF

6/$1.00 100/$10.00 Mfg·Magnecraft Rugged, great for mobile use 5to3QpF

501$6.00 1000/$80.00 $1 .50 ea 4/$5.00
$4.50 ea 51$20.00 $.75 ea., 2 10r $1 .25

5 for $3.00

oCell Nlcad CRYSTAL FILTERS CAPS
mIg. by G. E. 2.50 ea Coax Connectors 10.731Lead 2200 UF VI 16V
1.2 valls 3.5 amp hrs. UG·2731U BNC·F/UHF·M 2.50 Can Type Radial Leads

cat No. 41B004 AD08G5 UG·255/U BN C·M/UHF·F 3.00 $3.00 ea. .25 ea. 10/$2.00
UG·146A/U N·M/UHF·F 4.50

White Porcelain
Computer Grades UG-83B/U N·F/UHF-M 4.50 CERAMIC IF FILTERS Egg Insulator

34,000 uf eso vee aoo ee UG·175 RG·58 Adapt .. 2O EFC L455K l'h"x l "5Ocea.
3" diam x 6'h " high Mallory UG·176 RG·59 Adapt. .20 $3.50 ea. 3 for $1.25

GOLD PLATED CARD EDGE CONNECTORS

Double RowfSolder Eyelet .156 22 pins/Double Row/Dipped Solder
Double RowfWire Wrap .100 6 pins $1.10 ea 10/$9.00 .156 $2.08 e8 10/$17 .00

25 pins $3.4gea 101$30.00 15pins $1 .55ea 101$ 12.50
30 pins $3.96ea 101$32.00 22 pins $2.08ea 101$17.00 22 pins/Double RowlWlr. Wrap50 pins $5.43ea 101$45.00 43pins $3.66ea 101$30.00 .156 $2.44ea 101$19.00

All"",.,.,1QU"'''''' • J, 10f .", ,.••on,ou ,,. "ot ..",I,..s. ou' produCIS "',y tie ,.r~ ..,til,,, 'Odt,. lOt' fUIl,.lu"d f"" .Il'PP"'QJ, p,.••• IM S3
TERMS: 'Ot .II,ppmQ ,,,d II'''dl'", on IIlord.,. Add,'ro",15 % cll' .ll" 10' 'Il'pp",ll' '''Y " e'" 0_ 5lb. coo'••cnpl..s ,Ot Old.., 10"""ll' SSOOO Of "'0,., AJI~

lhipP«J UPS u",... Olll.,..il. Ipee;loed. Flo,l11a ,..l11ent. P"'" ,dd 4% .,,.. 'I' . W"" ",u", ordf. 115.00,

EOUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES
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GET YOUR

Published December lsr, 1978

The U.S. Callbaok has over
350.000 W & K listings. It lists
cat Is, license classes, names
and addresses p lus the man y
valuable bac k-up cha rts and
references you come to expect
from the Callbaok.

$15.95
PLUS SHIPPlNQ

UNITED STAnS CALLIOOK

CALLBOOKS

---
'._--

•

-------._-
Respected worldwide as
the only complete authority
for radio amateur
QSL and QTH information.

~~~l,RAD IO AMATEUR
, \

\

FOREIGN CALLlOOK

PLUS IHlpptHQ

$14.95

:._---.- ---.=-~

.::-.:-..:.:::; ~ I, ',- -:;::=. UnII*l __~ \'i /I

:=~ " 79 , , J .
- •. ndlQilllilWl ,~ •• ; :'"

Specialize in OX? Then you're ,. C a & .. 1ll~
looking tor the Foreign Callbaok
with over 280,000 calls. names and
addresses of radio amateurs out
side the USA plus many valuable,
additional features o f interest to
the OX',.

See your favorite electronics dealer
for the latest issue or order direct
from the publishe r using handy order
form.

Payment in U.S. funds must
be sent directly to publisher
not through a bank.

TOTAL _

Ill ino is resldents only odd 5% seles tox ..

crty, _

Address' _

Name' _

Stllte' , ," _

"- , . ... £ ..~ ~~'pp'nl h e. . .......

U·S . CALLBOOK $15.95 $1.75 $17.70

FOREIGN CALLBOOK $14.95 $1.75 $16.70
o
o

925 SHERWOOD DRIVE

lAKE BLUFF, IUINOI$ 60044

Radio
Amateur

call6cck.INc.

Chargemy: 0 Visa card 0 Master Charge

card No.

Oeot. B Signature

Expiration Date _

'83



BUILD A 6 DIGIT 500 MHz

FREQUENCY COUNTER

Aroercc can supply 3 PC boards . Si lk
screened front panel and complete in struc 
tions for only $12.50 & shipping.

SOME PARTS USED IN COUNTER

OVERVOLT 12
C ro w Bar ci rc uit p ro tec ts
Transceivers & Tape Decks from
runaway power supply vol tage that
can zap expensive components . OV
12 cau ses fu se In Power Supply to
blow If voltage exceed s preset level
(approx. 16 to 18 volt s). Rated at 25
Amperes. $ 7.95
Model OV5. Protect s 5 Volt c ircui ts.
Triggers at 7.5Volts $8.95
Other un its available et a.a to 100Tr ig·
ger Voltages $10.95 ea

I1C90 Prescalef
7.C925 Multiple .
F9368 Drive< (2)
1 MHzXTAL
10.60 pF trim ca p

See si . paga conslruction ilrl ic le In

Dec. 1978 73 Magal"'a

18,50

.."
""'"00

COMPLETE LUNCH COUNTER KIT $".~
Incl udes il repr inl 01 101. paga conslrUCl1On arliC le from
Dec 1978 73 MlllIazi.".

e uy your KOK 2016-' I,om Aldelco a nd "", '11 pay s lllPllir'Q and i,", uranc:e In,,,,,.e statn.

All the features of the 2015R and now with adjustable sine wave PL60 Hz to
203 Hz. Adjustable low power position 1 Watt to 16 Walts,

14410149 MHz 1000 CHANNELS

BIG
0.5 LEOS

ONLY $49.95

12 or 24 HOUR DIGITAL CLOCK KIT
Usas 0 5 ();splily LEO 531. CIocI< Ch.p Freeze leat ura!or
KCura le ....l . hlS OI.lr s tanrsa rd c . tHnet ONLY $10 .95

ALARM CLOCK KIT
6 B,O 0,5 LE'O O,splays • On Board AC rranslo,mer • t2
Hour Fo,mat wllh 2. Ho ur Al arm' sneeee Feature ' Ela ps ·
ed TImer. Time, !ea lu,e mal<e", this Popular in B'Oildc.st
Slahons. It's a na'ural lo r cars. !)oats and CampefS when
used WIth optIonal cryslal t"na base Fits our standa,d
c . b....et $21.95
CrySI.1"ma b.se*han "",rchased * ' lh e loel< $3.95

ALDELCO KITS

MODEl ALD S·W

DUAL DIGITAL 12124 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN WOOD

CABINET~

Fea luras : ~
12 or 2. Hour Op.tratlOn on ..I""r c lc)c;l<

Each CIocI< separataly conlrOiIeCl

Freela laalura lor " .... 16t
E..y .......Dty lor clocl< and CiltHnaI

$12.35
' .00,.,
1.25

''''1.35
4.75
'00

10 ,25
"0,.,
8.• 5

10.95
12.30
1630
'00

' '''10.35
"'00

~KDKI

RF DEVICES
2N2878 18W 200 "' ttl T060
2N3375 3.OW 400 MHz T060
2N3553 2.5W 175 MHz T0 39
2N3866 1.0W 400 MHz T0 39
2N3926 T.OW 175 MHz T060
2N••27 I,OW 175 MHz T0 39
2N5589 3,OW 175 MHz MT71
2N5590 l OW 175 MHz MTn
2N5591 25W 175 MHz MT72
2N~13 1.15W 175 MHz TOJll
2N6OllO .OW 175 MHz "'T72
2N6081 15W 175 MHz "'Tn
2N6082 25W 175 MHz "'Tn
2N6(83)l1W 175 MHZ MTn
2N6O&f IQN 175 Mttl MTn
2N6OlM 8 ow 175 MHz Xl06 PNP
2NI!1095 15W 175 MHZ Xl06 PNP
2NllO\l&)l1W 175 MHz Xl06 PNP
2N6097 ~ 175 MHz Xl06 PN P

•

,''''-,

,

-,f-"~

AEC 1158

NEWNEW!NEW!

FM2016A

Hard to lind 'e-placamenl lor
VHF Mobile & Mllrine usa
Successlu lly uMd in Sla...
<lard and Olher VHF R'9s
Ral8ll 12 Wan l at 200 MHI
12.5 Voltl * ,th 53 oe Gain.
Heat S,nl< I lud (1l/32) lsoIa l'"
Irom Ieadl On ly $12,30

AEC 1074 saWall
@30 MHz $21.15
AEC 1076 75Walt
@ 50 MHz $24.00
both cases 500 4LFL

CRYSTAL TIME BASE KIT
Includes PC aeere. C,ys lal. all parts and instruc ·
lions sa 95

. 00Slua. Red .Gf",,". AmDet Or SrT1<>l<e
CLOCK FILTERS

CLOCK CABINETS

Blinky Flasher Kit $295
PC boilfd . 555 &.11 parts *orl<s on 9 Yo/'s . Mou.... bullon 

.""

Dynamic

Touch

Tone Mlc

$39.95

,
FMMC 1

So, ry nO e haroe ca 'd s

acce plad on 2016A

$369

Out of staters save:
Ne* Yorila-rs muSI pay S-illeS ta.

Low, Low Price

Reg ula l8ll ACIPS
Model FMPS-<IR . . $39.95 Sl-IOWN WITH OPTIONAL ~P-aoo MICRO PROGRAMMER

3O Wal1s
$12.30 ADJUSTABLE POWER SUPPLY KITS

sowene 5-15Volls500 MA Sti 95
$18.10 12·28 VOlls500 MA 695

THE VERY
POPULAR

TOPE
ACCUKEYER

KIT

Simple low ccet Ma mo ry Kit. Uses 2 p'ogra mmable \ 101 Ma mory c h lps. Pro·
. id es 2 ca nned messages of JO Charac te fs eac h. Ada pl a ble to Ha ndbook
and ctne- Accu " e~e, s. Inc ludes PC boa rd (same Siza as accuke ye, board)
and a il pa,ls. Requ"es5 VOC.0 VOC, S10 .11!>

Revised .",10101\ o ! the Accu~..,.. !"'ured in lhe ARRL tiilndboo/< . Has
more lolI 'cal Ie Layoul and ON Board sodetone Osc ,llator Inc lllOes PC
Boa'd. TTL ICI , 555 T,me r, IC Socl<ets. S*l lch. Sp.ea ~er . 1' a ns ' l tors .
ca pacItors and ,elfstors. Requ lfe s 5 VOC. ONLY$10 95

ACCUKEYER MEMORY KIT

a Sell compl8tlr'Q Dots & Oa:shas a Pl-O¥ision lor attaCNnenI 01 25S or 512
e la mllie QpatatlOl\ e,l Metnory lor ox or Con'esl * 011<
a Slr'Qle Dol & Oash Memorin

NATIONAL A1188A
9 digit calcul ator
readout .89

NEW!
Tunable 420 MHz
Fast Scan TV
Conve rter

,
•

. """~ .

CRYSTAL SOCKETS
HOLDS 8 HC25U $ 59
S,ngle HC25U , . 29

Fleea '.. Fasl Scan Amat....r TV In t.... 820 10 .50 Mttl S.nd
* ,In any TV sel Lo-- tIoOise. high gain r1 Amp * ;th VaraClor
luna<! .nput and OI.llputs Suilt In AC IUPply . COmes in two lone
wa lnut & beiQl cab.ne, ....asullng 1 71"·' ,1. ·· ,/8...
Fac tory Wired * ith 2 yur gu.ranlee , S59 .95

AEC1272
220 MHz

AEC1451
5OMH7

DIGITAL
MULT1 METf R &
THERMOMETER

3'11 OiOIl -5 ranges on each
function ACiDe .2 Volts to
2000 veue Curren l 2
Mic ro a m p i t o 2 Ampi
Resistanca 2000 Ohms to 2
Meg ohm l , In eludlS PC
floa,d . ICL710 T Ch Ip and all
par1s o..ly l<1095

RF TRANSISTOR SP ECIALS
2N5589 3 Wal1s
175 MHz $3.75

2N5590 10Wall l
l T5MHI $5.50

Add 6 '10 .hipping. Add I J .00 far ard"ra ,...d"r 1 10. 0 0. O ..t a f U.S.A. add 15 '10 . hipp in g and c_t ffwd c hull a r mon~ , a rdu in U.S. rurnh.
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.~. OIOOES!ZENERS MICRO's. RAMS• - T T L
IN914 ,co. H'.... .... CPU's. e-PROMS Q T .... Q TV. Q T V . QTY.

1N4OO5 ecc, .. .ee QTY. "" ." 7492 ... 74H2O " J4LS11 ."lN4OO7 H'O'''' .. ... 8T!3 2.50 "" ." 7493 .as 74M21 .as 14lSl1 ..
I N4148 ". 'OmA .os araa 2.50 7402 " 7494 .75 14H22 ... ,..... ..
IN'H 33 s.tv 1 W Zen".

~
8m 3.00 1403 ." 7495 .lill

~
14UU .85

• •• ,w 8m, 1.75 ,... ." ~ ~tN753A .,. 500 mW Zener .25 745 188 3.00 1405 .n 14H5O .30
l N7SBA lO. .. .25 .... 1.25 7406 .75 14107 .as 74H51 .30 14lSl09 '~
IN759A ,,. .. .25 ,... 1.25 7407 ... 74121 .as 74H52 ." 14UI13 US
1N5243 '''' •• .25 ,7Q2A ' .50 7408 ." 14122 1! 14H53 .75 14LS1J1 , .00
lN52448 ... .. .25 AM 0050 ' .00 "" ... 74123 74H55 ... J4lS1S' ..
lN52458 ''''

.. .25 ICM 1207 .., 7410 741 5 ... '"' . S • , US

1N5349 ,,. .25 J4\1 .. 74125 ... 74H14 ... 74U n J US •ICMl208 13.95 7412 .as 74131 .75 74Hl 01 .. 7U Sl 60 U S
SOCKETS/BRIDGES MPS 6520

'~QTV.
M~4

7413 .es 74141 .. 74H1D3 .ss JeUI&( UO
B-pin "'. .,. - .35 7414 .75 I"SO .85 14Hl06 1.1 5 74LS193 ...

14-pin "" .20 .4 MM 5316 ' .50 7416 .lS 14151 .95 14100 .30 14LS195 1.15-H)·pin • .4 5
MM 5387 3.50 1411 ... 74153 .95 74L02 .30 JUSl44 ".• - MM5369 2.95

l8-pin "" .30 - .95 1420 ... 141S( US 14L03 .35 7US2 59 ,.se
TR 16028 3.95 1426 ... 14156 ... 14L(\( ... lUS29a 1.502().pin "" .35 - 1.05 UP0 41 4 4.95 1421 .lS 14151 .es lUl0 .30 14W 61 '"22-pin "" .40 - 1.15 Z80A 22.50 "30 " 14181/9316 .15 "''' ... JUS368 US

24-pin IX' .4 5 - 1.25 ZOO 17.50 1432 .. J41~ JU30

~ iiJ3 '~
28-pin "" .50 - 1.J5 Z 80 Pl0 10.50 J43J ." ~L51 ...
4O-pin "" .55 - 1.45 2102 1.45 ,,,. ... J4165 1.1 0 ... "SOl ...
Molex pillS .01 To·J Sockets .35 2102 L

~
".. " J4166 1.15 14L~ .. """ "

2 Amp Bri l OG-prv .95 t ,8-< '"' 1.1 5 14115 ... 14U2 .. "... "25 Amp Bridge 200-prv >'50 2 114 '.50 J442 .SS J4118 .ss 14L13 ... 74SGS ...
2513 6.25 7443 ... 14111 1.10

74~ 74S08 ..
QTV. TRANS ISTORS, LEOS, etc . 2708 11.50 1444 •• ~ U 1. '" •

2N2222M (2N2222 Plestlc .10 1 ... 27160.5. 34.00 1445 .lS 7uaS 2.00 7451 I ..
2N2222A ., s

"58 ":' t '"' ." 14182 .lS 74L93 .t s 74520 ~S

2~A ".. ,
'"' ." .. l.S JUU3 US J4522 ss

PNP IPlas1io: .,.
42 1 . '"' .~ 14191 1.25 '''SOl ... ",.. .30

"'",.,. NPN CPIa1 io: l

~ 4116 ~ "~ ... J4192 .t s l U SO l ...
"'~

",

"'30'" Nl'N 6800 1 .95 1451 ... 74193 ... lU so:l .. 14551 ""'305' NPN 15~ .SO
6850 • 5 ".. ." '41iM " J4LSD3 • "'i< "Tl P125 PNP Oarl i on 1.95

' .50 ,... .lS 14m: .as 1U SOol ... 74514 .ro
LEDGr.... Red . e lM' Yellow .rs S080

"~ ... 141'8 .. 1USGS ... J45112 .se
D.L.747 , 518" Hi hoom-anodel .95 80" 22.50

MA N72 7 se oom-anod~~ 1.25 6212 2.75 74711 ... 141' 1 .ss 14LS08 ... 1451 14 .es
MAN361 ~oorn-tlnode '0 e t . s 821 4 4.95 7472 ... 14198 1.45 74LS09 ... 145133 ...
MAN82A 7 co.....node (Yel low 1.25 8216 3.50 7473 zs 14221 '~ 14LS10 ... J45140 -',
MAN74 7 !ell COm-olthode (Redl ' .50 8224 4.25 1414 .30 JU n '~ 14LSI I ... 745 IS1 ..
FNDJ69 ~com-clU.ode IRedl 1.25 8225 1i

7475 ... 74:16J US l U S20 ... 745153 "1476 ... 754'1 .se 74W l ... 14S157 .se
9000SERIES ".. .lS 15492 ss JUS22 .es J45IS' ..

QTV. QT V. BZ53 18.50 .es J41'400 ... 74LSJ2 .~ 7451,.. '~'30' .es .m
~

' 25' 8.50
J481

.309 .50 eeo TMS<O« 9.95 "" ... J4HOI ", 74LSJl ... 14519i 'OO
• S02 .ee "" ... 14H(\( .30 74LSJ8 .es 745151 1812312.50

1485 .lS 141'405 .as 14LS40 ... 813 1 2.15

CMOS 1486 .SS 141'408 ... 14LS42 ...
TV. QTV. QTV. QTV. 1489 1.05 141'4 10 .as 14LS51 .lS

eooo ... """ ." """ ,.. "" • • J490 .SS 141'411 ... 14LS74 ss
eoc .20 """ .7S """ .7S • 7491 ... 741'415 ... lUS75 >.".as """ ." ""37 '.80 ·

~
'" """ .as """" .7S · I'L LlNEARS. REGULATORS, ETC•.se """ .7S """ .58 · •
.ae """ .7S """ ~

s
QT• ~Q~'

QTV .

l
." .,,, .zs .,,, ·

B i
LMJ73

~ """ .7S ii
..,

~'

~ ~aoas as , "
,.,,, .30 .,,, , Z. .., • M .. •

4012 ." .,,, as "'" 1.26 .., es ' M308 .es LM323K 5.96 78Ll 5 .7S

~ ¥
.,,, .7S .,.. .as

~ ;¥ LM309H .ae LM324 1.25 78M05 .7S

.,'" 1.1 5 .. LM309 (3401<·51 >.50 LM339 .7S LM380 1S.14 Pinl 1.19

~ :%1
.,30 .30

~
.7S MC14409 14.50 LM310 ." 7805 340T5 1.15 LM709 (S.14 Pin .ae

.,33 ' .50 .05 MC14419 • s LM311(8-14 Pinl .75 LM340T1 2 .05 LM711 ...
eoee .7S 74C151 2.50 LM318 ' .50 LMJ40TI 5 .05 LM723 ..,

LM320H6 .79 LM34OT18 .05 LM725 2.50

INTEGRATED CIRCUITS UNLIMITED iii" ::~
l.M34OT24 .05 LM739 >..,

~. l.M3401<12 '" LM741 8-14 ...
7889 Cla iremo nt Mesa Blvd ., San Diego , California 92111 7905 LM I< ~ .65 LMJ401<1

1~ ~ ~M
Olrt of State 1·801).854·2211 Cable Addrm :ICUSD Telex: 697·827 LM320K16 1.65 LM3401<24 1.25 LMI458

t(7l4) 278·4394 Ca lifornia Residents 1·800-542·6239 '.3900
M7 4 1

NE ~i ;#NAME NE55
NE565 1.15

STREET A DDRESS N'S<8 1.25
NESS7 aiiTA7205

C<~ STATe Zll' 76477 , .s
05_ 9.95

PHONE
A E V I...

EXP. DATECHARGE CAR D' BA Me SPECIAL DISCOUNTS

C.O.D. WILL CALL Ul'S O'OST NET 10th OF THE MONTH 0'0 ' Total Order OeduC1
ALL ORDERS SHIPPED PR EPAID - NO MINIMUM - COD ORDERS ACCEPTED - ALL ORDERS SHIPPED SAME DAY $35·$99 10%
OPEN ACCOUNTS INVITED - California Residents add 6% Sa les Tax . PRICES SUBJECT TO CHANGE WITHOUT NOTiCE. $100$300 15%

24 Hour Phone Service - We accept American Express I Visa I BankAmericard I Master Charge $301 ·$1000 20%



VARIABLE POWER SUPPLY KIT $1195

•••••
•
•
••

Continuously Variable from 2V to over 15V
Short-Circuit Proof
Typical Regulation of 0.1%
Electronic Current Limiting at 300mA
Very Low Output Ripple
Fiberglau PC Board Mounts All Components
Assemble in about One Hour
Makes a Great Bench or Lab Power Supply
Includes All Components except Case and Meters

FREE
Ie or FU', WITH
$!'>1Io 510 ORDERS.t
DATA SHEETS
WITH MANY ITEMS,

SPECIALS-THIS MONTH ONLY,....,..,.
,..",....,
"
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MORE SPECIALS:

FSA:06Q ' M D-'o ......, 3181
..PFl03 200M... AF Amp 3111
OOlI13 IolDS.El A' A"", $1 ,~

L",33 4 0u0d 141 0 p Amp 1M
L",378 Pol 110" R.. mD" Il6
NE6&5 r,... mOlP .3ll
LM723 2·37IIF1oo0 lP 3181
L"'U' e:-np Op Amp mOlP H'
LM1_DuoI 14, ..o IP 3/$1
CA3ClM07__ DIP ,12
AC.o3__ ' A _ 70

'Oil'
~,

15181
~,...
M '
M 'm.
M '
M'

m

'''301 _0_
' ''''4 'OOW/lOmA 0 _
lN400' ~1I/lA """,,f...
lN4 'r.4 3011 ''<9'4
OA' !>C1I l<A 110- A..
2N222 2 NPN T, ....
2N2t01 PNP T _
2NXM_ X ' O..
l'N:J9O< ..ON _ ~'OCI
3H3IIllI__ ~OCI

~_fI7.........

_'" ' a _ ..n " ",__e:-.o.. 13.~

.., ·SUPER SPECIALS: ~

",• • A. __T_'~.J-3OM... ro-J m.•-.:,_ ~ !w_, 3/$'
AClI""K_t' A ' ' 02 ..30'11._10. 830W
ACI'.-TK_' " . ' . ,sy ._~ 83-31

ElECTRONICS
WOO DSIDE, CA 94062

ACI_ f1SY • -... VOl TAG. AIGULAl'OIl Ie Y_ _ .._. _ ._ ....... .... '=" t1~I1_ '"'0' ...- ....
~_ • • • • 'OC ('~I _Z ..._ ' .
1'1... 0- .... ..., mDl . " .25

ACl1311!i oMod 14' low·_ Op Amp mOl' 1Ill.1I!'i
LM '3Ot F" ....., ...... S1oo-oo00M0du...... 0" O.II!I
LMZlll FM If Subty>_ IIF Amp, Do'" L"'_I01' 0.1.9
'NIl2e3 ..... c..r 0 ... 0,411 • 'm" O. 'M DO·J!> '.00
ZE..E"S lIo~ U , J.I. 4.3. 5.' . 0 ,8. 8,3 400mW 411'.00

t, , . 10, 13. 15. 11. II, 20 , 22 , 24. 27, ... 33\f I"OlI.I , ... n 311'.00

_MDNEY·BACK GUARANTEE
_ALL TESTED AND GUARANTEED

ADVA
BOX 4181 GB .
Tel. (4151 328-1500

OTHER ADVA KITS:

- • UIO__.' . _

.- _ ''' ".... " L, on, _". Mn, -.. on----_..--_..__._----- """ _._.._-- -- "",' ....... 0 ..ou .,o _ _ .......... . ,n -._ __.e- .. "'... ...__
_ .•_ __," __ " . -, ,:N ._, "••_._- -....... ... ..
"'"" _ ,,,_.,, _MI _ , _

'_ oc _ -. _ _ _ ...
-~-
,_, """".... .".to _.n _ .. COl

.''''''IT_''' "" __ -. _ _I. """ "" _ .. _ .........._-._ .. " 4.. to ,,,.,,na.....__ ... __._.-----.....---_._-.._----_. -_ ... _ •••• c.o,_ ... -.._ _ _ __N_

., "' ._"' _ "U1,
____ ., . __.. _ _ . ... <:MoI.__... _

NEW SPECIALS
LM318CN
LM318D
LM339N
LM3BON·B

NE561V
XR561CP
LM123CN
LM141CN

SADI024

lN210
lN82]

lN914
lN3044
1N3045
IN]071

2N2915
2N3819M
2N402o
2N444S

2N5]94E
2N5912
2N6028
2N6449

CP640

High Speed 0 p Amp SOV!jts mO IP
High Speed Ilp Amp 50V{jts DIP
Dud Comparator Single or Dual Supply
%W Audio Power Amplifier B·22V

Tone Decoder (PLL) O.olHz to 500kHz
Tone Decoder (PLL) O.olHz to SOD kHz
Precision Voltage Reguletor 2·31V DIP
DUll 141 Compensated Op Amp

Dual SI2 Stage (10241 Audia Delay Line
" Bucket Brigade" Appl. Data included

XR2206CP Function Generator with applic. data
XR2242CP LOlIg·Rang. Precision Timtl" $IS to days
1 YEAR TIMER Kit·2 XR2242's . nd Applic. Note

LM29Q1N Quad Comp.llfatar -t-5V or 2 to 36VOC
CA]018A 4·Tran~no, Array/Darlington
CA]028A RFfIF Amplifier DC to 120MHz
RC4558 Dual High Gain Dp Amp mOIP

SPACER Kit · 4 .. of 5 assorted sin spacers

t 15 VO LT Regulated Power Supply Kit·Easy assembly,
5mV regulation. lo0mA. fully protected.
Indudes all components and hardware.
no PCB or case-Add $1.50 for shipping

$0.94
.90
.79
.90

.99

.99
] /$1
21$1

$18.95
4.40
1.50
3.00

$1 .20
.99

1.25
3/$1

$1 .00

$13.95

Germanium Diode 80V 200mA
Temp Comp Refetence
6.2V.5% e •005%f C
Silicon Diode 100V lOrnA
100V Zener lW-Better than an DB]
110V Zener lW-Better than an OB2IOC3
200V 1oOmA Switching Diode 40ns

NPN Dual Transistor ]mV Match ,6100
N·Channel RF FET 100MHz Amp
PNP Dual Tran ~stor 5mV Match ,6250
N·Ch'lIOnel FET 5n Switch

Ultra·Low Ho ise J·FET Audio Amp
OuaIJ·FET RF Oif Ampto 800MH,
Programmabla Unijunct ion Tran~stor

]00 Volt H·Chlnnel J·FET AmplSw

Broadband FET RF Amp 140d8
Oyn Range

E304 N·Channel RF FET ] .8dB NF @400MH,
MPSA 12 NPN Darlington Transistor 1320.000
TIS88 N ·Ch~nnel FET 400MHz RF Amp

RESISTOR Kil-150 pes %W. 20 most common values,
individually patkaged. 5 to 20 pes each .

PC BOARD Mounting Kit-8 l a spacer, screw, nut
Ind washer-32 pes tOIlI .

4/$1

$0.60
25/$1

.75

.75

.30

$1.95
.35

5.00
3.50

$1 .25
2.90

.45
2.00

$4.50
.50
.75
.60

$4.95

$1.00

SEND FOR ADVA'S NEW 1979 CATALOG
NEARlY 1000 SEMICONDUCTORS. KITS. CAPACITORS. ETC.-SEND 25; STAMP.

ELECTRONICS

BOX 4181 GB

WOODSIDE, CA 94062

Tel.(4151 328-1500
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PARTS BOARDS A great way \Q buy
parts on a budget. we 9uarantee your
mooey's worth. ONLY '1 .00 H.

ROTRON WHISPER FAN 'WR2Hl
3 Blade 4" Diameter 75CFM 115VAC.
NET $17,00 YOUR PRICE $9.95 walt
now, eeee are not pull-outs or something
like that, these are new!

CLAIREX PHOTO CELLS
rteee have a real USEFULrange to them.
Nry profect Involvingcontrol from amblent
light levels will utilize this photo cell. llItrt
ressarce 1K. Fast reeocoee..156 Diam
eter. $.75 Hchor 2/$1.00.

NOVUS CALCULATOR '824R
Aechargeable Ni-CIld calcUlator WITH
MEMORY, EX,CS AND % KEY. $4.95 M.
(owners manual and charger are not
included)

PLASTIC PARTS BOX A nice little
hlr.ged-lop boJ( tor storing all your small
parts. O.d. 6~" by 3~" by 2" . $.75 H .
10/$5.00.

--~,

REPEAT OF A SELL-OUT A com
plete 12 1'lour dig~al clock. sore ere man
ufacture line rejece. some are returns,
and some are Just scratched. Features:
teo-e. minutes, alarm. snooze alarm.
PartsvallJll alone would equal $20,00, you
pay only $8.00 ...

HOT DEALS
75493N (quad sag. driver) 55
$N742BN ..•••••••••..•. ... . . . .••25
roooor 25VDC P-C 25
2CXXlul 25VDC AXIAL 50
18ga. U NECOfl06' 25
2N2222A 4/1.00
2N3054 . . ..... . .... . . . • . • • . •. .. ..75
2N3055 (I(3) . ......••• .• ... . . . . .99
MEMOREX 1" VIDEO TAPE 'h HOUR

(with case) 4.95
SIEMENS MAGNETlC SENSOfl 1.99
43/ 43GOlOEDGEOONN..156 4.95
PIB MIN. 12VDC RELAY D.P.D, T 1.99

FREE BY POPULAR DEMAND
With min. purchase 01 $50.00. )'00 will
receive free, a 5 fuflctlon National
Semiconductor l.G.D. mens walch. With
min. purchase of $100.00 )'00 will receive
free. our L C.O. car clock. (watch and
clock IIdYerti9Bd in Dec. issI.JB of 73 Mag.)

For Master ChargeNisa
Orders Use Our

TOLL FREE HOT LINE:
1-800-426-0634

for areas outside Washington
(incl . Alaska Sa Hawaii)

O.E.M.'. WELCOME ~=:.

4 /$1.00
4 / 1.19
4/ 1. 49
4/ 1.49

5/$1.19
4/ 1.49
4/ 1.59
4/ 1.59

10/$ .30
10 / .50
10 / .59
10 / .69
101 1.59
10 / 2.69
10 / 2. 96

10/ 4 .29
10/ .98
10/ .89
10/ .75

loo pcs$2.40

100 ccesa.ec

100 cceaa.eo

100 pea $2.40
$14.95 ea

100 pes $2.40

SOLID DIPPED TANTALUM CA·
PACITORS 1-99 100 PLUS

.1 X35VOLT .23 .19

.15 35 .23 .19

.22 35 .23 .19

.33 35 .23 .19

.47 35 .23 .19
.68 35 .23 .19

1.0 35 ,25 .20
1.5 35 .29 .23
2.2 35 .31 .25
3.3 35 .36 .29
4.7 35 .36 .30
6.8 35 .50 .40

10.0 35 .60 .48
15.0 35 .~ .~

22.0 35 1.39 1.12
33.0 35 2.08 1.66
47.0 35 2.65 2.12

VALUES AND QUANT. MAY BE
ASSORTED TO ATTAlN QUANT. PRaNG

NYLON TIE WRAPS
3" 65000
4" 65002
5.3" 65003
6.9" 65004

10.8" 65005
13.0" 65006
14.4" 65055
SCflEW MOUNT
13.6" 65054
7.4" 65052
5.8" 65051
4.4" 65050

PRICE
151$1.00
15/$1.00
121$1.00
121$1.00
10/$1.00
101$1.00
61$1.00
51$1 .00
5/$1.00
5/$1.25
4/$1.25
41$1.25
4/$1.49
41$1.49
3/$1.49
21$ .99

20/$1.00

Electronic
Sales~",

lmi."ll PPUllllC'6 ~'~~w~...~~=

WATTS,.,.,.,.
1A,.,.
3A
3A
3A
3A
3A
3A
3A
3A
3A

>OM

"0lTS
50

HXl
200
«c
600
600

, 000
50

HXl
200
300
' 00
600
600
BOO

1000

"

CMp. Hdql:e ., 2 322 ' et Ave. , seettle, Wuh. 96121 • (206J 882·5025

.f:;::~ ===-
GALLIUM PHOSPHIDE L.E.O.'.
Provide greater light out-put, brigtlter
colors, greater uniformity and less current
ctraln than regular L E. D.' s
.110 DIAMETER
PIN 724H Red Diffused

724G Green DiHused
724Y Yellow DiHused
7240 Orange Diffused

.220 DIAMETER
71 4H Red Diffused
71 4G Green D~fu9Bd

714Y Yellow DiHused
71 40 Orange DIHusect

.220 DIAMETER (low dome)
704R Red Diffused 4 /$1 .59
704G Green Diffused 41 1.65
704Y Yellow DlHused 4 / 1.84
7040 Orange DIfflJ9Bd 4/ 1.84
101 R-g Dual (Red and Green)

$2.85 2/5.00
MQUNnNG HARDWARE
.220 Diameter 1lI7aMH 121$1.44

' WAn 5%OEPOSITE0 CARBON FILM RESISTOR ASSORTMENTS
ASST. A 10ea 1 OHM 1.5OHM 2 OHM 2.70HM 30HM 3.6 OHM

4.7 OHM 5.6 OHM 6.aOHM 8.2 OHM loopes$2.40
ASST. B 10eal00HM 120HM 150HM laOHM 22 OHM 27 OHM

330HM 39 OHM 47 0HM 56 OHM l oopes $2.40
ASST. C 10 ea 68 ClHM 82 OHM looOHM 120 OHM 150 OHM

18001'11.1 220 OHM 270QHM 330 OHM 390 OHM l OO pes $2.4O
ASST. D 10ea 470OHM 560 OHM 680 OHM 820 OHM lK 1.2K

1.5K 1.8K 2.2K 2.7K
ASST. E 10ea3.3K 3.9K 4.7K 5.6K 6.aK 8.2K 10K 12K

15K 18K
ASST. F 10 ea 22K 27K 33K 39K 47K 56K 68K 82K l OOK

120K
ASST. G 10 ea 150K lOOK 220K 270K 330K 390K 470K

560K 680K 820K
ASST. H 10 ee 1M 1.2M 1.51.1 1.81.1 2.2M 2.71.1 3.3M 3.91.1

4.7M 5.61.1
ASST. A-H INQ.UDES AU. RESISTOR ASSORTMENTS (800 pes)

~

TRANSFORMER etno vsc see.
11.2 and 5 vet @ .1 amp. $.95 ea .

LINE PRINTER HAMMER DRIVER
BOARD Each board contains approx.
130 each Il'MJEBOO (SWcon Darlington
NPN hIe 750, 1.5,4,). About $130.00
worth, oyer 100 1N4001 diodes, plus
support chips. The wtloIe package Is yours
lot" only S1 4.95.
HURRY, we DON'T EXPECT THESE TO
lAST VERY lONGl

CLOCK DISPLAY
National Semi. 6 Digrt Multiplexed Dis
play; .33" Characters (O:lmmon cem
00e). A REAL BUY AT JUST $1.00.

EDGE METER 100-0-100 ua 1/2" b)'
11/16". Compare with other meters
C«.1ing $6.00. Only $2.00 ee. 'Mly pay
~.?

DIODE SALE lN4146
100/$1.95 TAPEI REEL
1000/ $14 .95

MINIATURE O.P.O.T. (PUSH BUT
TONI momentary, rated 6A/125 VAC,
mlcroswitch part 118N2021. On~ $1.54.

DIDOES
TYPE
1N4oo1
1N4002
1N4003
lN4004
, """'5
, N4OO6

,""""
lN5400
1N5401
lN5402
lN5403
1N5404
1N5405
1N5406
1N5407
1N5408
1N414B

•

-_ .._..
_...-

>oIx •----- --- _----............-_ ....... .......

•

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

MOTOROLA 4 MHZ XTAL OSCIL·
LATOR 14 pjo dip pkg.. 5 VDC In, 4
MHz out. m compatible. 15.95 N .

---- I-- ..-:::: /...... _
- ...... -1

NATIONAL SEMICONDUCTOR· 6
DIGIT CLOCKMODULE A 12·hr.
clock featuring alarm anti snooze alarm
function. Comes complete wtth every
thing. All you add Is a pa.wr cord and L==:;;'=--=::::'::::'::'-::::':':::::'::::T:'::::':::::':-=-:":':::~=:'::=---1
swIlches. Each module utilizes discreet I
components and Is reaclV fof you to mount
in yoorenclosure. Display Is 6 each eeven
segments, .33 inches high, cloclv;hlp Is
MM5375. Can easily be mounted In either
d CU" Insln.ment clock cue kits. 11• •115.

INSTRUMENT CLOCK CASE KIT
A real Jewel for those small projects.
Hinged top door allows you to hide your
control area. O.D. 4'h" x 4" x 131< ".
$1.99 H eh.

OB·25 FEMALE CONNECTOR
A unique assembly originally adapting the
RS232 Type Connector to flat cable. $1.50
ueh or 2/$2.50.

INSTRUMENT/CLOCK CASE KIT
Perfect tor '/OUr opto projects. Solid
aluminum construction wrth real walnut
eoee. 0.0. 5-3/8" by 5-3/8" by 2" .
$8 .95 H.

EDGE CARD CONNECTOR
Onch Jones 10/20 Pins..156 Spacing

PCM~..85 Burndy 22/44 Pins, .156 1-"'iiiTT-...;;ni'ii.....'""'"';;;;~~~~m.~~1.;"'OTdlg:#l.jspacing PC Mount. $1.40 uch.

CALCULATOR GUTS
Exparimenter's dIllight. ElIch keyboard
Includes a monolithic calculator chip and
display. These are rejects. It might be
something simple to repair or It could be
very nasty. At this price, who cares! 9
volt. '1 ,50 ... 3/$3.00.

DEFECTIVE CALCULATORS
Well. some are and some are not. We
can·t afford the time to test them. $2.50
H. BaltBrles not Included. 2/$4.00.

V' Reader Service - see page 195
1B7
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John Juul-Andersen VE7DTX,
8802 l akeview Dr., Verno n,
B.C., Canada V18 lW3, or tete
Harvey VE70KL, 584 Heather
Ad ., Pentrcton. B.C., Canada
V2A iwa

BOWLING GREEN OH
JUl29

The Wood County Amateur
Radio Club w ill hold Its 15th an
nual Wood County Ham-a-Rama
on July 29, 1979, at the Bowling
Green Fai rgrounds, Bowling
Green, Ohio. Gales will open at
10:00 am, with free admi ssion
and parking . Dealer tables and
space are available. Trunk sale
space and food will also be
available. Tickets are $1.50 in
advance and $2.00 at the door.
Prizes wil l be awarded. Talk-In
on .52 K8T1H. For information,
write Wood County ARC, c/o
Eric Wil lman, 14118 Bisho p
Road, Bowling Green OH 43402.

FLAGSTAFF A2
AUG 3-5

The Amateur Radio Council
o f Arizona w ill ho ld its annual
Ft. Tuthill Hamfest on August
3·5.1979, at Flagstaff. Arizona.
Pr izes Include TS·520 trans
cetvers, a microwave oven, a
Wi lson Mark II HT, a Wi lson
System III triband antenna, and
more. Feat ured wi ll be a
western barbecue, tech ses·
si ons, and exh ib its. Camping
fa cilities are also avai lable. For
further details or Information,
write FI. Tuth ill Hamfest , c/o
8520 E. Edwards Ave. , Scotts 
dale AZ 85253.

LITTLE ROCK AR
AUG 4·5

The Central Arkansas Radio
Emergency Net (CAREN) Ama
teur Radio Club will hold its
second annual Ham-a-Rama on
Satu rday and Sunday, August
4-5, 1979, at the Arkansas State
Fairgrounds, Litt le Rock, Arkan
sas. There will be two main
pr izes given, as well as door
pr izes. Featured will be forums,
dealers' exhlblts, a Saturday
night party, and a large flea
market . Talk-in on 146.341.94.
For details, send an SASE to
Morris Middleton A05M, 19 Elm
herst Drive, Little Rock AR
72209.

JACKSONVILLE FL
AUG 4·5

The Jacksonville Hamfest
Association is pleased to an
nounce the 1979 Jacksonville
Hamfest and ARRL Nort h Plor
ida Section Convention to be
held on August 4-5, 1979, at the
Jacksonville Beach Munic ipal

'88

Auditorium, Jacksonville, Flor
ida. The locat ion is Just one
block from the beach, where
U.S. 90 meets the sea.

Advanced registrat ions are
available at $3.00 per person
from A. J. Cutting W2KG1/4, 303
10th SI., At lantic Beach, Florida
32233. Price at the door will be
$3.50.

A large indoor swap area will
be featured, w ith advance table
reservat ions available for $5.00
per table per day from Robbie
Roberts KH6FMOlW4, 10557 At·
lantic Blvd., #31 , Jacksonvl1le,
Florida 32211 . Information on
exhib itors' booths and space
are available from the same ad
dress.

Other features and programs
Include statewide organization
meetings on such topics as traf
f ic nets and MARS, a mtcrcpro
cessor sem inar, a solar power
demonstrat ion, a OX " pileup"
contest, a hidden transmitter
hun t, an OSCAR forum. ARRL
forums, emergency prepared
ness programs, OX and contest
presentatio ns. antenna and
technical sem inars, and much
more.

More genera l In formation
may be obtai ned from JHA, 911
Rio St. Johns Dr., Jacksonville
FL 3221 1.

MT SINAI LI NY
AUG 5

The Radio Central Amateur
Radio Club will hold its "Ham
Central " on Sunday, Aug ust 5,
1979 (rain date is Aug ust 12,
1979), at t he Mt. Sinai Elemen·
tary School , Rte. 25A, MI. Sinal,
Long Island, New York. Adm!s
ercn for sellers Is $3.00 per
ta ilgate space and $1.50 for
buyers, with XYL and chi ldren
under 12 free . Monies are to be
used for Radio Centra l and the
SI. Charles Hospital Repeater.
Doors will open at 7:00 am for
sel lers and 9:00 for others. They
will c lose at 4:00 pm. Featured
will be antenna advice w ith Art
and Made l ine Greenberg , a
Novice table, great food, a CW
contest. an ARRL table, a
special event of a fl y-in by the
Suffol k County Police Dep t.
hel icopter, and a Radio Centra l
Cl ub table. Talk-in on 146.52
WA2UEC and 144.71/145 .31
K2VL. For information, call
Joan Longt in at (516)-924-8438
or Robin Goodman at (516}-744
6260, or write Radio Central,
"Ham-Central," PO Box 680,
Mil ler Place NY 11764.

SALEM OH
AUG 5

The second annual Salem
Area Hamtest will be held on
August 5, 1979, from 9:00 am to
3:00 pm at the Kent State Salem

campus, Salem, Ohio. Tickets
are $1.50 in advance and $2.00
at the door. Inside tables are
$5.00 with space for you r own
table at $2.00. Flea market
space is $1 .00. There wil l be air
cond i ti o n ing, a wheel c ha ir
ramp, tree park ing , refr esh
ments, and pr izes, consisting of
an Atlas RX·11 0, TX·110, and a
PS·ll0. Talk-in on 146.52. For
deta ils, write Harry Milhoan
WA8FBS, 1128 West State,
Salem OH 44460 .

LEVelLAND TX
AUG 5

The Hockley County Arna
teur Radio Club and the North
west Texas Emergency Net wil l
sponsor their 14th annual pre
nic and swapfest on Sunday,
August 5, 1979, at the City Park,
Leve l land , Texas . A $2.00
registration is requested bu t
no t requ ired. Reg is t ra ti o n
begins at 8:00am and lunch wil l
begin at 12:30 pm with a bring
your-own -picnic-basket lunch .
There will be swapping all day
with tables provided. Talk-in on
146.281.88.

GLENN MI
AUG 5

The Black River Amateur
RadioClub wi ll sponsor its 26th
an nual VH F Picn ic and Swap 'n
Shop on Sunday, August 5,
1979, at the All egan County
Park, Glenn, MiCh igan. Take in
terstate 196 nort h of South
Haven, Michigan. to the Glenn
Exit. Door prizes will be award ·
ed. Bring the family and a pte
nrc basket (no lunch will be oro
vided on the grounds) to enjoy
the beach and playground.
Ta lk- i n on 14 7 .9 0 / .30 and
146.52. For information, con
tact Ed Alderman WB8BN N,
RR#2, Box 98AA, Bangor MI
49013, or phone (616)-427·8830.

ANGOLA IN
AUG 5

The Steuben County Radio
Amateurs wil l hold their annual
F.M. Picnic and Hamfest on
Sunday, Aug ust 5, 1979, at
Crooked Lake, Angola, Indiana.
There will be prizes, picnic
styie barbecued chicken, in
side tables for exh ibitors and
vendors, and overnight camp
ing (fee charged by county
park). Talk-in on 146.52 and
147.81/.21. Admission is $2.00.

MUNCIE IN
AUG 11

The Delaware Amateur Radio
Association will hold Its 2nd an
nual ham fest on Saturday,
August 11, 1979, starting at 7:00
am, at Springwater Park, Coun
ty Roads 300 E. and 100 N., Mun
cie, Indiana. Tickets are $1.50 In
advance and $2.00 at the gate.
Reserved table space is $1.00
per table with no extra charge
for outside space. There wi ll be
hourly drawings from 9:00 am

until 3:00 pm, with the grand
prize of a Tempo SYNCOM S1
being drawn at 3:00 pm. Second
pr ize will be a HAM III rotor.
Talk-in on 146.251.85 and 146.521
.52. For information or tickets,
send money and an SASE to
DARA, PO Box 3021, Muncie IN
47302.

LEXINGTON KY
AUG 12

The B luegra ss Amateur
Radio Club will hold its annual
central Kentucky Hamfest on
August 12, 1979, at the Fasig·
Tipton Sales Paddock, Newton
Pike, Lexington, Kentucky. The
prog ram will include grand
prizes , hourly door prizes ,
manufacturers' exhibits, an in
door/outdoor flea market, guest
speakers, and forums. For infor
mat ion, contact the Bluegrass
Amateu r Radio Club, rnc., PO
Box 4411, Lexington KY 40504.

PETOSKEY MI
AUG 18·19

The Strait s Area Radio Club
will hold its Swap 'n Shop and
hamfest on August 1&19, 1979,
at Petoskey Midd le School,
State and Howard Streets,
across from the Catholi c
church and post o ff ice, Petos
key, Michigan. There will be a
donation of $2.00 at the door.
Table space is also $2.00.
Refreshments wil l be available.
There will be a swap and shop
on Saturday from 9:00 am to
4:00 pm and on Sunday from
9:00 am to 12:00 pm. Prizes , a
lad ies ' program, and semi nars
at 11:00 am and 2:00 pm on Sat·
urday will be featured. A ban
quet at the Holiday Inn on Sat
urday at 7:00 pm will have
Mell ish Reef DXpedltioner Bob
Walsh WAB MO A as guest
speaker. Banquet ti ckets are
$7.50 and are l imited to 200,
sold in advance only. For fu ll in
formation and lodging, send an
SASE to Bill Moss WA8AXF,
715 Harvey Street, Petoskey Ml
49770, or phone (616}-347·4734.

ST. CHARLES Il
AUG 26

The Fox River Radio League
will hold its hamfest on Sunday,
August 26,1979, at the Kane Co.
Fa irgrounds Exhibition Hall, St.
Charles, Illinois. Tickets are
$1.50 in advance and $2.00 at
the gate. For information, con
tact Mart in Schwam berg er
WB9TNO, 1051 Northfield Drive,
Aurora IL 60505.

BEREA OH
SEP23

The fourth annual Cleveland
Hamfest will be held on Sunday,
Sept ember 23, 1979, at the
Cuyahoga County Fairgrounds,
Berea, Ohio. The hamfest will
be an all-indoor operation .
There will be to-toot booths
available with an a-toot table
and two chairs for $30.00.
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_ NOVICE STUDY GUIDE- SG7357- Here Is a completely new study
guide and reference book for the potential ham. This is not a ques

..... lion/answer memorization course. Electronic and radio fundamentals are
presented and explained in an easv-to-uncerstenc fashion , preparing the
beginner for the Novice exam. Includes the tate at FCC amateur reQula·
nons, as well as application forms. Easily the best path into the exciting
world of ham radio ! $4.95.'

• GENERAL CLASS STUDY GUIDE- SG7358- A complete theory course
for the prospective General or Technician . This reference explains tren
sistor, amplifier, and general radio theory, while preparing the Novice for
the " big" ticket. After gelling your ticket, you'll use this guide again and
aga in as an electronic reference source. Not a question/answer guide that
becomes dated when the FCC updates the amateur exams. $5.95.·

• ADVANCED CLASS STUDY GUIDE- SG1081- AeadY to upgrade your license? To prevent retaking the FCC theory exam, you
need the 73 Advanced theory guide, SSB, antenna theory, transm itters, and electronics measuring techniques are covered in
delail in this easy-to-toucw study gu ide, Specia l modes and techn iques, such as AnY, are also treated . An eng ineering degree is
not necessary to master Advanced theory-try this book before visiti ng the examiner's office! $5,95. 0

• EXTRA CLASS LICENSE STUDY GUIDE-SG1080-Belore going for your 1 x 2 call , it pays to be a master of the Extra class
electronic theory. Th is study guide is the logica l extension o f the 73 theory course. All the theory necessary to pass the exam is
presented. Antennas , transmission l ines, swr are discussed, as well as noise, propagation, and specialized communication
techniques. This book Is not a c lassroom lec t ure or memorization gu ide , but rather a log ical presentation olthe materia l that must
be understood before attempting the Extra exam. Save yourself a return trip to the FCC and try the 73 method first ! $5.95. 0

1) NOVICE ~~

"""~I' I Iw _ _ ,
co '.- -. '" ",

,
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""" !leI"".
• NOVICE THEORY TAPES- CT7300- Startli ng Learning Breakthrough, You 'll be astounded at how
really simple the theory is when you hear it explained on these tapes. Three tapes o f theory and one of
questions and answers from the latest Novice exams give you the edge you need to breeze through
your exam. 73 is interested in he lp ing get more amateurs, so we're giving you the complet e set o f our
tapes lor the incred ibly low pr ice o f ONLY $15.95.·
Scientists have proven that you learn laster by li stening than by readi ng because you can playa
cassette tape over and over in your spare time -even wh ile you'redrivingl You get more and more inlo
each time you hear il.
You can't progress without solid fundamentals. These four ncur-tonc tapes give you all the basics
you'll need to pass the Novice exam easily. You 'll have an understanding of the basics which will be
Invaluable to you for the rest of your life! Can you afford to take your Novice exam without first nsten
ing to t hese tapes? Set of 4_$1 5.95. 0
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73 CODE SYSTEM TAPES

SSTV
.SLOW SCAN TELEVISION
TAPE- CT7350- Prize-winnIng
programs from the 73 SSTV
contest. Excellent for Demo!
$5.95. 0

~ ,CO< """"E
~

" ' \.L.
~ coot: COURSE."Mi.
I . " " , \

code. senl allhe offic ial FCC Slandard (no
other lape we·... hea.d use. lheM stan
da.ds. so many people flunk the code
when they a.. sUddenly-under prnsure
- faced with Charac1.. sent al 13 wpm
and spaced for 5 wpml. This lape is not
me..-tzable , un lik' the zany 5 wpm l ape,
!Iince lhe code g'oups are enti.e1y 'ilnOOm
cnareeters sen lln group. of five.

" COURAGEOUS"
20+ WPM - CT7320- Code i. what gets
you when you lI'O lor lhe £II.. cia.. Ii
ean... It is so embarr...ing 10 panIC out
IU.1 ~use 'fOU didn 'l prepare yoursel l
wllh Ihls lape. Though th l. i. only one
worCI fast.... l he code !roul'S". SO diffi
cult Ihat you 'll almosl all a.1ee9 copying
l he FCCSlufl bycornpariaon. U_sreoort
Ihat lhey can't beli.... how usy 20 per
,uUy IS wit h this l anl llSl ic 0... hour laptl.

" OUTRAGEOUS"
25 + WPM - CT7325- Thl. I. Ihll laptl for
t hat smali Qroup 01 overach ieving hams
wh o wOUldn t be conte'll to .imply sat is fy
m e coda reQuirements of rne blre Class
ticense. 11'. the toughe.t tape we 'vll gOl
lind we keep a permanenllile o t h.ms who
nave mll.tered tt.Let u. know when you'",
up to speed and we' ll insc.lbe you. name
in 73's CW " Hall o f Fllme."

" THE CANADIAN"
10+ WPM - CT7310- 13 hasn 'I fo.golten
Ihe Canadian ham.-ou. 10 WPM tapti
p.epares you 10 bree ze Ihrough your coon
try' s licensing au ms. lIka Ihe o ther ecce
g'oups, Ihe laptl lS not memor izab le and,
once mastered, p.ovides a margin o f safe 
ty In tne actuet l e ~ t .Iluellon

"BACK BREAKER"
13 + WPM ~CT13 13 - Code ~.oups
again. al • bri.k 13 t*' so 'fOU will be al
ease _ you en down In l ron l o f the
.I....y-eyed OO"8'"n.".."in.peclor and he
SI."S sending you plain lanllU8~e ill onty
13 per. You need thl. e-.-lra~rgm 10 0'0'ef.
oome l he PilInic which I. un~l in t....
lesl situalion• . When you've spent 'fOUr
money and tin..- to talle Ihe l est, you 'll
t,,*,nk heilven. you had Ihls b«ck-bfeilking
lape.

"GENESIS"
5 WPM _ CT7305 _ Th ls is the beginning
tapti for people who do MIt know the COde
at a ll. II lakes t~m th'ough Ihe 26leners,
10 number. and necessary punCluation,
complete with p.actlce every slep 01 Ihe
way uSing the newe.1blllZ leilching teet>.
niqL>es. II I. allTlOSt miraculou.! In one
hoof ~ny p«>p!e- including kidS of len
_a.. able 10~.I.. thecode. TI'>e_ o'
learning gl_ eonfidence to begin......
whO mighl OIhef'*IM drOll out .

Any Fou,. T.p.. Fo,. . 1 5.9 5 1
.4.85 Each 1-

"THE STICKLER"
1+ WPM- CTlJ06 This is the prac1lea
lape lor Ihe NoviCe and Techn ician Ii·
censes. It i. mllde UP of one SOlid hou. of

J
-e

SSTV\
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L" (l) <ODE ce...."I

I ~ 'dJJ
Use the order card in the back o f thi s maqaarne or itemize your order on a separate piece o f paper and ma il to:

73 Radi o acoksbco • Peterborough NH 03458. Be su re to include check or deta iled credit card information ,
°Add $1,00 handling charge, Note: Prices subject 10 change on books not published by 73 Magazine.

e-

FOR CUSTOMER SERVICE CALL (603) 924-7298



.INTRODUCTION TO RnY- BK7380-A begi nner'S guide to
rad loteletype including teletypew riter f undamenta ls, signals,
distortion and Any art. You can be a Any artist! A 73 publica
tron. $2.00.'

.THE NEW Rny HANDBOOK- BK7347- is a new edit ion and
the only up-to-date Any book ava ilable. The state of the art has
been chang ing rad ical ly and has made al l previous Any books ob
sotete. It has the latest ci rcui ts, great for the newcomer and expert
alike. $5.95.'

• PROPAGATION WIZARD'S HANDBOOK-BK7302- by J. H.
Nelson. When sunspots riddled the worldwide communications
networks of the 1940's, John Henry Nelson looked to the planets
for an answer. The result was a theory of propagation forecasting
based upon interplanetary alignment that made the author the
most reliable forecaster In America today. The book provIdes an
enlightened look at communications past, present , and future, as
well as teaching the art of propagation forecasting . $6.95.'

"
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• BEHIND THE DIAL-BK7307- By Bob Grove. Get more fun out
of shortwave listening wit h this interesting guide 10 receivers,
antennas, frequencies and interference. $4.95.'

• THE CH ALLENGE OF 160-BK7309-is the newes t book in the
73 technica l library. ded icated to 160 meter operating. 51Dunn pro
vides all necessary information to get started on th is untcue ba nd.
The au-Important antenna and Qfound systems are described in
detai l. The introd uct ion contains interesti ng photos 01 Stew
Perry's (the King o f 160) shack. This reference is a must lor new
and experienced " Top Band" operators. Price: $4.95.'

erc op·AMP COOKBOOK- BK1028- by Wa lter G. Jung. Covers
not only the basic theory altha Ie op amp in great delail, but also
Includes over 250 pract ical c ircuit appl ications, liberally II·
lustrated. 592 pages, 5 V2 x 8'12 , softbound. $12.95.'

• SSB , •• THE MISUNDERSTOOD MODE- BK7351- by James B.
Wilson. Single Sideband Transm ission .. . thousands of us use it
every day, yet It remains one of the least understood facets of
amateur radio. J. B. Wilson presents several methods of sideband
generatlon, amply Illustrated with charts and schematics, which
will enable the ambi tious reader to construct hi s own sideband
generator. A must for the tecnntceuy-eertcus ham. $5.50.·

• SSTV HANDBOOK-BK7354(hardcoller), BK7355(soft cover)
This excellent book tells all about It , f rom Its history and basics to
the present etate-ct-t be-ert techniques. Contains chapters on clr
cul ts, monitors , cameras, co lor SSTV, test equipment and much
more. Hardbound $7.00, softbound $5.00.·

.WEATHER SATELLITE HANDBOOK- BK7370- Simple equip
ment and methods for Qett ing good pictures from the weather
satellit e. Antennas, receivers. mon itors, facs imile you can build,
tracking, automatic control (you don't even nave to be home). Dr.
Taggart WB8DOT.$4.95.·
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. 73 DIPOLE AND lONG·WIRE ANTENNAS- BK1016- by Ed·
ward M. Noll W3FOJ . This is the f irst collec tion o f IIirtuallyeliery
type of w ire antenna used by amateurs. Includes dimens ions, con
f igurations , and deta iled cons truc tion data lor 73 different anten
na types. Appendices describe the construc tion 01no ise bridges,
li ne tuners, and data on measuring resonant frequency, veloc ity
factor , and swr. $5.50.'
.73 VERTICAL, BEAM AND TRIANGLE ANTENNAS-BK1 069
by Edward M. Noll W3FOJ . Describes 73 different antennas for
amateurs. Each des ign is the result of the author's own ex
periments covering the con struction of noise br idges and antenna
line tuners , as well as methods for measuring resonant frequency ,
velocity factor, and stencnnc-weve ratios. 160 pages. $5.50.·
.VHF ANTENNA HANDBOOK-BK7368- The NEW VHF Anten
na Handbook details the theory, design and construction of hun
dreds o f cn t terent VHF and UHF antennas .. . A practical book
written for the average amateur who takes joy in bUilding , not full
of comp lex formulas for the design engineer. Packed with
fabulous antenna projects you can build. $4.95.·

Use the order card in the back of this magazine or it emize your order on a separate p iece of paper and ma ll to:
73 Rad io acoksncp • Peterborough NH 03458. Be sure to inc lude check or detailed credi t card information.

• Add $1 .00 handling charge. Note: Prices subject to change on books not published by 73 Magazine .

d.LJ./'f?-Jl..-I'1'7CJ FOR TOll FREE ORDERING CAll 1-800-258-5473



_ NEW REPEATER ATLAS OF THE EN·
TIRE WORLD- BK734S- 150% as b ig as
any l ist ever available- nearly 900 more
repeaters listed. New improved maps
show the locat ions by frequency of every
repealer in the States. On ly $1.95.'
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Style X

_ BACK ISSUES- Comptete your ccuec
ucn: many are pr ime collectables now,
cl assics in the field ! A full collec tion is an

Style y inva luable compendium of rad io and etec

,:,;::,~~~_..'.,,~o~n ics knowredqe !rW"lI Single back Issue-SToooo -

~"SO/l ~;·~; ;cho ice-ST2S00-$12.00 · ;
2Syour choice-ST2501-$2S.00· ;

--.--.--__ S you r choice- STOSOO- SB.5O·;
Sty le W 10yourchoice-ST1000-$14.00. ·

_ OWNER REPAIR OF AMATEUR RADIO EQUIPMENT- BK7310- Fran k Glass shares over 40 years of operat ing, servicing,
and design experience in this book. There are several books and numerous art ic les available on the subject o f repa irs 10 elec
tron ic equipment . The informat ion within these books ranges from the elementary to the h ighly techn ical written lor the top
engineers in the field . But this book stands ou t from the rest in that it is written in narrat ive style aimed at convey ing the con
cep t 01 e lectronic servicing . A written discussion o f how components work and how they are combi ned to prov ide communica
t ion equipment is used to help the reader understand the concepts required to service station equipment. $7.9S. ·
_ A GUIDE TO HAM RADIO - BK7321- by Larry Kahaner WB2NEl. What's Amateur Radi o all about ? You can learn the basics

o f t his fa sc inating hobby wit h th is excellent beginner's guide. It answers the most freq uently asked ques tions in an easy·going
manner, and it shows t he best way to go about ge tting an FCC license. A Guide to Ham Radi o is an ideal in troduction to a hobby
enjoyed by people around t he world. $4.9S.·
_LIBRARY SH ELF BOXES- These sturdy wh ite, corrugated. dirt-resistant boxes each hold a full year of 73 or Kilobaud Micro·

computing. With your order, request self·sticking labels lor any o f the following : 73, Kilobaud Microcomput ing. CO, OST. Ham
Radio, Persona l Computing. Radio Electron ics. In terfa ce Age. and Byte. Order 1-BX1000-lor $2.00' ; order 2-7-8X2002-for
$1 .50 eecn -: order 8 or more-BX1002-for $1.2S each ' .

= = ===TEST EQUIPMENT= = = = =

---
eRF AND DIGITAL TEST EQUI PM EN T YO U CAN
BUILD- BK1044- Af burst, funct ion, square wave generators,
variable leng th pulse generators- 100 kHz marker, l-t and r1 sweep
generators, audio esc, al lrt signal injector, 146 MHz synt hesizer,
dig ital reado ut s fo r counters. severa l count ers, pre scaler ,
microwave meter, etc. 252 pages. $5.95. ·

eVOl. I COMPONENT TESTE RS - l B7359- ... how to bu ild
transistor testers (8), diode testers (3), tc testers (3), voltmeters
and VTVMs (9), ohmmeters (8 different kinds), inductance (3),
capacity (9), a measurement , crys tal checking (6), temperature (2),
aural meters tor the blind (3)and all sorts of miscellaneous data on
meters ... using them, making them more versati le, making stan,
cerds. Invaluable book. $4.95. '
_YOL. II AUDIO FREQUENCY TESTERS-LB7360- ... jam
packed with all k inds of audio frequency test equi pment. If you're
Into SSB, Any, SSTV, etc., th is book is a must for you . . . a good
book for hi·1i add icts and exper imenters, tool S4.9S.·

_YOL. III RADIO FREQUENCY TESTERS- LB7361- Radio frequency waves, the common denominator of Amateur Radio.
Such items as SWR, antenna impedance, line impedance, rf output and f ield st rength; detailed instruct ions on test ing these
items inc ludes sections on signal generators, crystal calibrators, grid dip oscillators , noise generators, dummy loads and
much more. S4.9S.·

_YOL.IY IC TEST EQUIPMENT-LB7362- Become a troubleShooting wizard ! In this fourth volume of the 73 TEST EQUIP·
MENT LIBRARY are 42 home construction projects for build ing test equ ipment to work with your ham stat ion and in servicing
digital equipment. Plus a cumulative index for all four volumes of the 73 TEST EQUIPMENT LIBRARY. S4.9S. ·

==dIE WELL-EQUipPEd IIAM sIlAck= =
- 73 MAGAZINE BINDERS-Preserve and _ HOW TO BUILD A MICROCOMPUTER-
pro tect your collection lor your li fe time! AND REALLY UNDERSTAND IT-BK732S
There's no excu se for lost issues when you -by Sam Creason. The electron ics hobby-
have these handsome red binders with 1st who wa nts to bu i ld hi s own mtcrcccm-
gOld leltering . Order 1- BN 1001-fo r puter sys tem no w has a practical "How-

To" guidebook. Sam Creason's book is a
$6.50' ; 2 or more- BN1 002-for $6.00 combination technical manual and pro-
each . ' (Speci fy 1978 or 1979 b inders) gramming gu ide that takes the hobbyis t
_aSl CARDS- 73 turns out a fantast ic step-by-step through the design, construe-

series of OSL cards a t about half the cost tlon, test ing and debugg in lil o f a complete
o f having them done elsewhere because microcomputer system. ThIS book is must
they are run as a ttn-tn between printing read ing for anyone des iring a true under-
books and other items in the 73 Print Shop. st and ing of computer systems. $9.9S.·
2S0 Style W-OW02S0-tor $8.9S· ; SOO
Style W- OWOSOO-tor $13.9S· ; 250 Style
X-OX02S0-for $8.9S·; 500 Style X
OX0500- for $1 3.95 ' ; 250 Style Y-OY0250
- lor $8.95· ; 500 Style Y-OYOSOO- for
$13.95.· ,-_

Use the order card in the back o f this rnaqaz tne or ttermze your order on a separate piece o f paper and mail to:
73 Rad io aoc ksnop _ Peterborough NH 03458 , Be sure to inc lude check or detailed credit card information.

•Add $1.00 handl ing charge. Note: Prices sub ject to change on book s not published by 73 MagaZine.



22,650
pages.

----

That's the size of the world's
most comprehensive guide to
the subject of ham radio:

I8 years of 73 Magazine.

The back issues of 73 are a gold mine of interesting articles. Unlike
the other magazines, which fill their pages with activity reports,
there's little to go stale in 73. You'll find pioneering articles on SSTV,
FM, repeaters, ICs, and computers. Even the editorials are fun as
Wayne Green 's dire predictions, like the debacle of incentive licens
ing, have come to pass.

Clip the coupon below and send for 73's new back issue catalogue.
Treat yourself (or a friendly ham) to some fun , and a fantastic bargain
to boot.

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

D YES! Rush me 73's FREE Back Issue Catalogue!
Name
Address _

City State Zip

192

•magazme
PETERBOROUGH NH 03458
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CENTRAL UNITED STATES TO:

PI'OP8at8IiOll

The all new 1979 Repealer Atlas is now available as a
result o f the cooperation o f hundreds o f ind ividuals ,
repealer groups, and coordinators. This is the largest
atlas ava ilable anywhere. It includes 234 pages, 50
location maps, over 4,500 stations, and 9,000 entries,
in a new, easy-to-use format indexed by locati on and
frequency. Call To ll Free (800) 258-5473; have you r
credit card handy and order your 1979 Repeater Atlas
today. $4.95

19magazine
Peterborough NH 03458

MOVING?
Let us know 8 weeks in advance so that you won't
miss a single issue o f 73 Magazine .
Attach o ld label where indicated and print new ad
dress in space provided. Al so include your mailing
label wh enever yo u write conce rn ing your subsc rip
tio n. II helps us serve yo u promptl y. Writ e to:

Ifyou have no label handy, print OLD address here.
june

A = Next higher frequency may also be useful
8 _ Difficult circuit th is period
F _ Fair
G = Good
P - Poor

SF = Chance of solar flares

• un ~.n •u. _.. .hu ... •••
1 2

G G

3 4 5 6 7 8 9
G , PIS' P G G G

10 11 12 13 14 15 16
PIS' G G G G G G

17 18 19 20 21 22 23, , , , , G G

24 25 26 27 28 29 30
G G G G G G G

Zip _

o Payment e nclosed
(1 extra BONUS issue )

o Bil l me later

Subscription Department
P.O. Box 931

Farm ingdale NY 11737

print NEW address h ere:

19magazine

o Address change o nly
o Extend subscription
o Enter new subscriptio n
0 1 year $18.00

~ Name Call., -------- - - - -
~ Address _

-~ City' State' _
-c

I
I
I
I
I
I
I
I
I
I
I10> Name Catt _

I ~ Add ress _

~;~ ~la~ ~ :J
193
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Key Elect.on ICS, !l!i
Kilobaud . . 83
KLM Elect,onics. . '36
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.. . . . . . . . . 78.79
SST Electfon ics , . '53
O.C. St afford Elect,on,cs. '0
Standa,d Communica tions , . , 90

~3 SUfplus Elect' on'cs 182
S« S..an Elect.onocs. . 8. q
T52 Tele-Tow'.Mtg. Co.. lne '!>I

ren.ree. . 7. 97
T55 TET U.S.A . "3
T~ TIlomas Commun.caliOfll . 109
T3-4 Thoma s Commun,catronS!AUas

, .. . . . . . . . . . . . . . . , 41
T48 To..er Electronics Corp

,., , 213. Ill!), 107. "8
R. Lee To"e' International. .. '!>2

Tl8 Trac EleclroniCS. Inc, .. ,.. . 98
T3 Tu fts Radi O Electro nics , . , 50, 90
Ul0 UOM Enterpli sel . . , .... 95
U2 Unarco·Rohn ... , .... , .. 106
U9 Unadilia/Reyco O,_lslon., 25, 133
U8 United Products" ... " ... 187
U6 Uni ve,,.a l Amateur Radio ServlclI.

Inc . ....... .. .. . .. . ... 118
V23 Valo. Enterp,lses . 15
W'5 Wacom .. .. .. 118
W , 8 Westem Elecl,on,cS 107
W2 Wilson Elec tronICS .... 3
X3 Xlt e~ Corp 52
VI Vaes" Elect,onocs Co.po,atron

....... .. CIIl , 6!i . 99
From 73..... __ . Paoes 131 .1~'~

• A..deI 5enice inqul.... noI~.

"'-a.. conlllC1 """i_ llioKtly.

BK1016
STOooO
ST2500
ST0500
ST1000
ST2501
BK7307
BNlool
BNloo2
BK7309
CT7305
CT7306
CT7310
CT7313
CT7320
CT7325
CT7394
BK7321
BK7310

BK1028
BK7380
CT7300
BK7302
QW0250
QW0500

194

73 DIPOLE & LONG WIRE ANTENNAS.•.• $ 5.50
73 BACK ISSUE•• • •• • • ••.• .•• .••.• .• • . • . • $ 3.00
73 BACK ISSUES-25 OUR CHOiCE•• •• •• $12.00
73 BACK ISSUES-5 YOUR CHOiCE••• ••• $ 8.50
73 BACK ISSUES-l0 YOUR CHOiCE•. ••• $14.00
73 BACK ISSUES-25 YOUR CHOiCE• . • • • $25.00
BEHINDTHEDIAl. •. ••• •. •.• •. • •. •.• •. •. $ 4.95
BINDER-73-1. •.••••.••. •.••. ••.•. ••.• $ 6.50
BINDER-73-2&UP •••.••. •.••.••. •.••• $ 6.00
CHALLENGE OF 160• • • . • • •• . • • .• . •• . • • •• $ 4.95
CODE TAPE-5 WPM •• • • •• •• • •• • •• •. • •• • s 4.95
CODE TAPE-6 + WPM •• •• •• • • • • •• ••••• • $ 4.95
CODETAPE-l0+ WPM• • • ••••••..•.• • . • $ 4.95
CODETAPE-13+ WPM ••• •• •••••.•.•• .• $ 4.95
CODE TAPE-20 + WPM •• • ••• •• ••.••• • . • $ 4.95
CODE TAPE-25 + WPM . •• ••••.•• .•..• . • $ 4.95
CODE TAPES (ANY FOUR ABOVE) $15.95
GUIDE TO HAM RADIO• .• .• . .• .•• .••• ••• $ 4.95
OWNER REPAIR OF AMATEUR RADIO
EQUIPMENT $ 7.95
IC OP AMP COOKBOOK••• • •. • • • • • • .. . . • $12.95
INTRO TO RnY $ 2.00
NOVICE THEORY TAPES• . •• .••.•.•••• •• $15.95
PROPAGATION WIZARD'S HANDBOOK.• $ 6.95
QSL CARDS-STYLE W-250••••••• ••. • •$ 8.95
QSL CARDS-STYLE W-SOO.•••.• .• • .• . $13.95

QX0250
QX0500
QY0250
QYOSOO
BK7345
BK1044
BK7347
BX1000
BXlOOl
BXl002
BK7351
BK7354
BK7355
CT7350
SG1081
SG1080
SG7358
SG7357
LB7359
LB7360
LB7361
LB7362
BK1069
BK7368
BK7370

QSL CARDS-STYLE X- 25O. • . • . . • • • • • • •$ 8.95
QSL CARDS-STYLE X- 5OO.• •• • •• • • • • • •$13.95
QSL CARDS-STYLE Y-250.. •• • • • • • • • • • $ 8.95
QSL CARDS-STYLE Y-SOO. • • • • • •. • • • • • $13.95
REPEATER ATlAS• .• .•• .• . .• .•••• .•.•.• $ 1.95
RF DIGITAL TEST EQUiPMENT. • • . • . • . •. • s 5.95
Rny HANDBOOK. •. • •. ••• •.••• •. •. •. •.• $ 5.95
SHELF BOX-l . •. ••• •.• •. •. •.• •. •. •.•.• $ 2.00
SHELF BOX-2•• ••• .•• .• .••.•.•.. $ 1.50 each
SHelF BOX-8 UP. •. ••. •. ••. •. • •. $ 1.25 each
SSB THE MISUNDERSTOOD MODE• . • • • $ 5.50
SSTV HANDBOOK (HARDCOVER)• • • • . • . • $ 7.00
SSTV HANDBOOK (SOFTCOVER). • . • . • • • $ 5.00
SSTV TAPE $ 5.95
STUDY GUIDE -ADVANCED CLASS.. •. • . $ 5.95
STUDY GUIDE-EXTRA CLASS• . • •. • . • •. • s 5.95
STUDY GUIDE-GENERAL CLASS. •.••.. $ 5.95
STUDY GUIDE-NOVICE CLASS.•. •.. •.. $ 4.95
TEST EQUIP LIB Vl-COMP TESTERS. • •• s 4.95
TEST EQUIP LIB V2-AUDI0 TESTERS. • . • s 4.95
TEST EQUIP LIB V3-RADI0 EQUiP.... •. • $ 4.95
TEST EQUIP LIB V4-IC TEST EQUiP. •...• $ 4.95
VERTICAL BEAM & TRIANGLE ANTNS. . • . $ 5.50
VHF ANTENNA HANDBOOK. •. •.. •.• •. •. $ 4.95
WEATHER SATELLITE HANDBOOK•••••• $ 4.95



Channel Busy Lamp

- __Display O n/Off

r-- Transmil Ind icator

,'..,_ Remo te Speaker/Mike Input

_Repeater/Simple. Offset Switch

,_Clear /Busy Auto Scan Selector

Keyboard l o c k _ --,

Audio Gam Control-- t-

Squelch Control __-..!!!!

BNC Antenna Connector

Keyboard Entry - - --- -

5-01911 LED Readoul - - - - -

Condensor Mike--"

••

The Yaesu FT·2078 Synthesized Handie
has all the features you could want in a 'tIery compact package

• 144-148 MHz Range • Keyboard Encoded Frequency Entry
• 10 KHz Steps • 2 Tone (Touchtone~ ) Input from Keyboard
• 3 Watts Output • Keyboard Lock guards against accidental
• 4 Memories plus Programmable Offset frequency change
• Priority Channel • Odd Splits Can Be Programmed from Keyboard
• Memory and Band Auto Scan • Automatic Battery Saver Feature for LED Display
• Optional Equipment: • Rubber Flex Antenna

Tone Squelch, Speaker /Mike, Nicads, Battery Charger

PrICe And Specifications SubJec1 To
Change WrthoutNotice Or Obligation

679X

YAESU ELECTRONICS CORP., 15954 OOwney Ave., Paramount, CA 9On3 • (213) 633-4007
YAESU ELECTRONICS Eastern ~rviC8 Nr QA1? D".-.t,.~··",,,,,,,,, D'" "'1__1_ - -1 '"' ..
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