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without damage to the aluminum tubing ,

• Guaranteed to be easiest assembly of any
multi-band vertical .

• Antenna has "'M_24 stud at top to accept RM-7S
or RM -7S-5 Hustler resonator for 75 meter
operation when desired ,

• Top loading on 75 meters for
broader bandwidth and higher rad iation
efficiencyl

• Feed with any length SOohm coax .

• Power capability-tull legal limit on 55B and
CWo

• Ground mount with or without radials; roof
mount with radials.

Oil! setting o(totalbandcoveraoe!
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THE BIGGER ISS U E

Well, here it is, your fir$l giant sized
issue o f a ham magazine. You might as
well be enthusiastic about it because
this is the way it is going to be. To
help you OOf'IIIert over we have the
bookcase conversion project on t he
ne"t page ... thank$ to M¥sha Kay
Gilger for the drawing.

Readef1 want to know why t he
large lorm.rt . A reasonab le question.

II all staned when OST announced
t hat starting wi th January they were
going to go to the large size magazine,
citing paper savings as a reason. I c ited
t ha t as patent nonsense since more
pa per does not yet coot less, bu t I
have the fee ling that no one was
paying much attention to me. I get
that leeling a lot.

With jus t one m<l9ilzine in the new
size we might neve held the fort.
panicularly since we tried as hard as
we could 10 think up advantages to
the readers in the new size and could
come up with nothing. Then CO and
HR announced they were going large
format . Oh, oh ••• th is meant Ihat
many ads would be milde up in the
large sizl!. 11costs a lot to make up ads
and few would be made in two sizes,
wh ich left no choice but to be dragged
kicking and screamiog int o the large
form~t.

It will no t be news to readers that
t hose advertisers are payiog fo r your
magazioe , . . the ads pay the printing
and paper bill as well as the generous
payments to authors for articles.
Subsc::ription income pays for keeping
records and mailing the issues and not
much else. Of ecorse without a lot of
substtibers you don't get ads.

ooce we de<:ided to go big we
figured what tbe heck, why not do it
first? So here we are. Of course we
had to cram all t he November and
December art icles in one issue to get
1975 out of the way last mo nt h, Even
t ho ugh the last issue was doub le sized
ai1d had h VO mo nt hs listed on the
cover, it will still only count as one
towa rd subsc riptions. Me rr y
Chr istmas.

NAME CHANG E
Got a letter from WB4Sl0, ~enad

S, Downing (note the NSD tbeeel ,
cla iming to be a CO fan (l knew he
was pull ing me leg right there ) and to
be irritated by Wayne Green (you
have to be dead from the ned up if I
don 't get to vou }. Then he goes on to
p ra ise the magaline outrllQl!OUsly , , ,

the artic les and even t he be ne ficence
of ad s. I can read letters li ke that a ll
day. But tha t Nenad S. Downing
began to percolate throu!ll .. . hmm
. .. now, with a small change to
Nayne, the middle initial is there
al ready, stands for Sanger ... I
haven't used it much because my
father goes by that name ... and you
can see how things perk up tlvough
.. . to Nayne S, Dreen. Heh.

The Candy Company seems to be
gelling closer and closer to making it
possible for me to achieve the goal of
many years ... W1 NSD. I' m so used
10 using W2NSD porta ble t hat I have
a n awful t ime jus t saying W2 NSD
whe n I operate fro m the Brook lyn
shack. When I moved to New Ham
Shire thirteen years ~go, Can dy sug
gested I hold tigh t, that rule char'lge5
would be along 50 I could get Wl NSD
and not have to sen!e for WA1EJU.
Th ings move slowly in Washington,
but one of tbese days . .. one of these
days.. .. T~ a ll I'll have to do is wait
for Candy to process the application
. .. will I live that long? In the
meanwh ile I'll have to mull over that
Nayne S. Dreen bit.

OTTAWA
The Rad io Society of Ontario

pu lled o ff a first rate hamfest in
October , with a lmost 900 registered in
attenda n<;e and a nice bunch of
exhibits, prizes and tal ks. The dinner
was fan tastic ... 636 banqueted in
one enormous room ... and the food
was e~cellent, qui te a sUlprise to any
regular banquet eater . . . roast beel,
shrimp, black forest cake, the works.
Congra tu lations are due 10 the group
of hard workers that made it possib le.

ARRl elECTION

One 01 the California club news
letters had a good deal of info on a
contest for Director between Doc
6melin and Bill Eit el. I hated to see
amateurs faced with a choice there as
both are f ine men. , . Doc has been at
the ARRl Director biz fo r yea rs and
knows his way around ... he is a
tremendou sly likeable bouncy guy
with a fantastic sense of humor and a
bright inquiring mind.

Bill Eitel , recently retired from
Eimac, by far our foremost manufac·
turer of power tubes for hams, has
something that is elttreme!y valuable
for the l l!a9JB ,.. industry back·
ground and knowhow. Bill knows
everyone and is liked by everyone ...
he's been an enthusiastic league
supporter lor what seems like 50 years

. . . he's been in the bac kgrou nd of
many of the better things that the
lea.,...e has done, such as the elec tion
o f Herbert Hoover , J r., as President of
the l ea.,...e, a fea ther in the cap lor
amateur rad io .

The ARRl byl_ wh ich pmhibiu
active ham industry people from being
considered for e lect ive positions has
kept ou t some very fine men in the
past . . . men with a deep interest in
promoting amateur radio, not just
their products . . . men like Herb
Jo hnson of Atlas (t he chap who
started Swan ll , Andy Andrews of
Hy-Gain, etc . Bill Eitel wou ld have
mad e a very valuable Directo r years
ago if the by laws had per mitted it
and the league could only have
gained from the associa tion.

In th is case, whichever way the
election goes the ARR l will do well ,
50 it is indeed pamful to know that
al50, whichever way il !lOBS, the
ARRl will lose a good man.

TOY OR TOOl?
Topic number one, the " rest ruc

turing " of amateur radio, has gener·
ated a lot of heat , . , not an awful lot
of light . Perhaps we can better con
sider the ma ny possibilities il we go
back to hasics and star t from there
rather than trying 10 Iat ho rn the
impact of new license cresses on our
own operations.

There are some fairly well defined
guidelines as to the purposes of ama
teur rad io .. . t~ are set out in not
too clear form in 91 .1 o f t he regula
tions. The rules state that amateur
radio is to provide emergel1(;y com
munications, advance the communica
tions art, provide a source of techn i
cally skilled people and provide
internat ional good will.

While it's true that older folk who
get into amateur radio can help with
the emergencies and good wilt, we
would be less than honest il we d id n't
adm it that t he pool of rechrncattv
trained people and advancement 01
the art doe sn't refer largely to getting
you ngsters imo ama teur radio, no t old
timers. Thus it lNOuld seem to me that
there is some logic to having our rules
favor attractiog young blood.

The proposed Communicator
license was t he major reason for the
whole restructuring bit, 50 let's just
mull oYer what we might or might not
be able to accomplish with such a
ticket. As I get the scene, the Com
municator license is supposed to be a
sort of half way br idge to get CBers
into amateur radio. There appear to



be rwo main reasons lor wanting
CBers in amat eur radio .. . hams fee l a
need for tbe hobbv to grow and just
don't know wt\efe else to turn for
blood ... and induslry sees billions 01

do llars o f sales if CBers can be encour
aged to move to a new band or two.
I'm afra id that the tat ter is more the
moving ellcuse for what has happened
so far.

Which brings me 10 a raltler basic
question . .. wi ll we find in CSers this
large group of t!lleOll9flrS that are what
we need for amateur radio~ Mv exper
iences on CB are certainlv not encour
aging in th is d ire<:l io n.

The records show that roughly hall
o f the newl y licensed amateurs a re
either 15 or 16 years o ld , too young
10 get CB licenses. It looks to me as if
we're planning on fishing in tte wrong
lake for lhe trout we want. I think
thai tre ham clubs are on the right
track ... they're out there beating the
bcsbes in the high schools for prospec
t ive hams. no t flagging down truckers.

If we're out to fi nd matured voices
to fill up our empty repea ters, then
Commun icatorizing CBers is a good
answer. If we want to rea lly get
growth , , , to bring some real money
inlo ham manufacluring instead of
keeping it almost as a hobby as it is
today .. , tbe CBers are the way to go.
Who knows, the ham manufacturers
might get powerful enough 10 get a
voice in the EtA and then we m ight be
able 10 throw off the FCC enti rely as
the CSers have.

Amateu r radio has a long history of
inven ling and pioneering and I think
we all want to keep th is alive . . . all
we have to do is be sure of how to do
it and make our voice heard above t he
t inkle o f rbe (;Oins in the t ill. I think
thai the ham clubs with good working
license classes are going in the right
d irect io n .. . and I'm not convinced
tha t a rubber stamp ham ticket is
r ight, even though it could mean
billions of dollars to industry.

CB IN PERSPECTIVE
Putting down CB is in many cases

mo re an indic:aIKm of i~rity on
our p¥t than anything else. CB has
changed a lot in the last couple 0 1

years. The sunspots have d ied down
and t here is tittle DXing these da ys
, , ,a factor wh ich has taken the steam
o ut o f super high power stations. The
laws against amplifiers are beginning
10 be tett too , .. t hey are Quite
difficu lt to get in many areas.

With the enormous inf lux of !rucks
on ttle CB channels and the reduc:tion
in OXing. things have calmed down a
101. Bad language is the e llception in
most areas . , . u's a lot different
talking to someone a thousand miles
away and a neighbor,

It is t ime to give CB its due . ..
amaleur radio can't come close to CB
as far as keeping track of traffic
conditions. If you want to be ab le to
iiNOid tieups you will be li51ening to
chanoel 19, not your local repeater. If
you come ocross an accident and want
to call t he police you may be able 10

do it through the repeater , . . but
chances are yo u'll get exce llent service

on CB via a nearby base station. The
CBer has the advantage of being
nearby, no t 25 miles away in another
town, like the repeater. Argue with
me, if you like, but if we really want
to help in emergenc ies we need both
amateur radio and CB in ou r cars,
then we can pic k the best o ne for th e
problem at hand.

Perhaps it is time to accept CB for
what it is today, a relat ive ly etfective
communications medium for anyone
with a hundred dollars to spare. Con
sidering that it is just about totally
without rule enforcement, it is doing
amazingly well. I wouldn't be without
a pair of ears on channel 19 on any
long trip myself,

COMM ISSIONER l EE SPEAKS
Thanks K0BlY for t he newspaper

clipping Quoting FCC Commissioner
lee as saying that he thought the best
solution to the CB problem was no
regulation at all ... " I lean towards
saying, ' l et's forget them: " l ee
poi nt ed out that the ectuat enforce
ment of the regulations is miniscule.
" Abou t ha lf a dozen " viola tors of CB
regulat io ns have been fi ned in the last
year, " They're hard to catch, and
when we catch them the Department
of Justice doesn't want to prosecute."

ASP EN?
Hev , .. do you like to ski ? How'd

you like to get together with a btlnch
of us in Januar y for some skiing , . ,
some fantastic meals . . . and a wh ole
lot of ham ta lk?

About t en years ago I got conned
into learning 10 ski. Tha t turned o ut
to be one of the beller things lhat has
happened to me in Ihis lifet ime .. .
I've enjoyed ski ing much more than I
could ever leU you . After a few weeks
of Ihrashing about on one of the local
mountains, Kayla Bloom W0HJ l, of
Denve r, ta lked me into stopping off in
Colorado for a wee k at Aspen. In
addition 10 getting 10 know Kavle and
as a resul t signing her on to be edi tor
of 73, I found three things which just
about blew my m ind . .. the sk iing at
Aspen, the sk i instruction at Aspen,
and the amazing resteerants,

I arrived t here an utter novice skier.
Within ooe week they had me
plunging down thei r most expert tra ils
and ready to fearlessly tackle just
about anything. They seem to neve
somehow managed to corner the
world market on expert ski instruc·
tors. Sinc:e t hat lime I've been out
there twice more and both times my
Skiing imprOlled tremendously.

With four big mountains to ski,
they have something fo r everyone.
I've skied most of the tra ils, but my
preference is Buttermilk and T iehack
mounta ins. It seems to snow a few
inches every night, resulti ng in beau ti ·
ful powder for the early risers.

Restaurants. I Ihi nk t here are more
superb restaurants in Aspen than any
other single town 1'Vi! visited .,.
inc ludi ng New York. For instance,
t here may be one or two Melliean
restaurants in San Anto n io to rival
Aspen, but not in New Yo rk.

On many weekends last wint er

groups of skiing hams wo uld a tlack
the mountains of New Hampsh ire,
HTs at the ready. It's a 101 of fun
milling the two interests. We would
keep in touc:h with each other as we
went up and down the lifts and etcpes,
usually on 52 direct. When some of
the fellows wen t to other sk i a reas we
would work them through a repeater
and keep in touch.

It looks as if at least f ive o r six of
us from the Boston area will be flying
out to Aspen, HTs in hand, for a week
of skiing . . . Jilnuary 3-1011'1. We'll be
having a grea l time. Some are good
skiers, some are just beginners. Steve
Murray K1K EC, o ne of the New
England repeater coord inators, just
got on skis last winter for the first
time , . . he ' ll be there. Chuck Mart in
WA1KPS, the chap who runs Tufts
Radio, the largest ham dealer in New
England, will be there. Chuck had
done Quite a bit of cross COUntry
skiing, bet just got started on down
hill last season , ,. and he 's a terror
already. Two nice r guys you'll never
meet,

Chuck th reatened to br ing a
repeater, but Aspen is so small that it
wouldn't be of any real use. We'll do
fine with 52 direct tbere.

If you'd like to come along and join
the fun , . . sk i with us .. . get around

Conrinued on page 32

3



be rr ly guest
visiting •views from around the world

Son of a Gun!

The Noble Breed!

A Good Deal
for Dummies

Ea rly one morning I was w(ltching
the tube . The y had a program on
telling about communities who got
Federal money and some good acnon
by banding togethe r and legislati ng
what they needed.

I got to woodering if we hams
couldn', do something like lhat . No
big national org<lnilation was le ll ing
these commonities wha t they needed.
The ideas came from the people who
were going to be affected by the

,'''-
The program to ld about iI beautiful

wooded area which was just sitt ing
there. It was owned in the main by
people ou tside the area . So mebody
got the idea that. since the town was
growing a bit, the woods would
make iI nice pa rk. Soon other people
became interested. They got together

4

It WM rai ning last week and in
seeking shelter we r iJl1 lICroSS one o f
t he local Q RPers. Ther e WilS that lost
expression on his face. " I am
worried," he $(l id. " I know that
Glorioso is co ming up and I need that
one and Juan de Nova is on right now
and I need that one. I worry about
them every night and I am losing sleep
over them. It is really a problem. A
real problem."

We t hought about this for a
moment 80d took a chance at the
reassu rance iIIl9le. "You will work

and made a plan. Th en they tal ked to

the land owners ilnd got the ir consent.
Next th ey got the plan approved by
the commu nit y government. And,
what oo you know? T hey got the par k
plus some Federal money to spend lor
roads. picnic tables, swings and thillQ$.

Okay. we halTl$ have a natural
resource sining there. It's owned by
everybody. We would like to park
there no ..... and then. We find it a nice
place 10 come and visit. Maybe il"s 80

meter ON, 160 phone or 2 met er
teletype. or maybe even 440 Iast scan
TV.

A long time ago someone got the
idea t hat these are rea lly f ine natural
resources. and. fortunately, some of
the good spots got reserved for t hese
...... 0 took the trouble to equip
themselves to use them.

them," we promised the QRPer.
"Sooner or later you will work them.
That 's for sere!"

The Q RPer did th ink about this fo r
a bit but was right back. "B ut
when7" he asked. "When will I work
them ? And alter I wo rk them , what
about those new countri~ t hat are
sore to come? How do I know I wi ll be
able 10 catch t hem? How can I keep
from worrying about those One1? You
ITlU$t tee the probll!m$ I have, don' t
you?"

Son 01 a Gun!! What could we 5ily?

Now and <i9'lin hoodlums come
along and garbage up those beautiful
spots. but natu re has a forg iving way
about her, and the spots are c lean
again for the rext batch of humans.

Here is where we o ught to shake
oursel\/l!S out of ou r lethargy. Right
now. instead of being lucky people,
we hams are getting the business.
Instead of gening Federal money to
beautify our part 01 the natural
resource, our leaders are about to call
in the Peds to cram us into smaller
segments, compartmentalize us, and
dump garbage all over us. And many
of us dummies think we' re (lening a
good deal.

PeulL. Schmidt W91DP
PO 80" 105
Bloomfiekt IN 47424

For there is a joy in anxiety and
solace in worry. And for some t here
will never be a happy day without il$
worry . For when you have worked
everything, what will t here be to look
forward to?

• • • • •

We were doing some road work
over the ridges tast week. getting set
for tre CO WW 0 X Test. And we ran
into one of the locals ......0 has toiled
these many years on various things
such as traffic nets. rag chew neu.
slate-of· the-art th ings and stuff like
that ...Ho.....'s OX?" Ih is one asked
politely, and we had 10 admit that it
was thriving, "What are yo u wo rking
these days?" he asked , and we had to
ad mit that we were wor king the world
eve ry morning a nd eveni ng.
"Anything new?" he pe~isted, and
we had to admit that after working
everything we were now working
I!IIerything back.....ards and with our
left foot as an added challenge.

The Ordinary One thoughl about
this for awhile and f ina ll y came back
..... ith a bit more. " You kno.....
something?" he said. " A few yea~

back I went to the Pacifi c Division
meennq and one of the fellow s there
said t ha t DXers were the top of the
amateur crop ... and that they knew
it. I really t hink that he was right. I
really do."

Son of a Gun, what could one say
to something like that - thou\tl one
must expect $lOch things.. When you
are Number One . , . when you $land
like an unattainable mooel to those
o ther t ypes, one must realize that
OXers are unique. So all we wuld say
was, " Heck, I always t hought that
everyo ne knew that a lready."

DXers are the Noble Breed!1 Would
any n ce-bne one admit otherwise?

Reprinted from the West Coast OX
Bulletin.



•

Called
to

(Va.r-i) arms
Mementos of Solomon Islands days.

Harry Tur~ W9YZE looks over the Millen Variarm VFO, like theCXle wirh
which he deco.,.ed~$e In WW II- The rod sticking up is the ""ar'arm"
that turned the trick on this rig, w'th Harry prolllding the " fis t. "

•

1
\

•
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day when they were on the rece iving
end of U.S. bombs?

Harri$OJl L, Chu rch WllKXI9
80" 126
Lebanon IL 6 2254

To regr_ just a moment , going
back 10 Harry's eN proficiency : In
1964, Harry applied to t he Sil'lal
Corps for some certification of h is
cod e speed record and got it . Whe n in
1966 the Red Chinese claimed a girl
of the irs had set a wOfld rElCOfd at 30
v-pm, Harry trotted out his ceetlflcate.
The Olinese claim was based on a
"secret" speed run, excused as being
so to ;rvoid distrllC t ing disturbances
t ha t could have u p se t her
concentra tion. Did il even ta ke place1
Who knows, but Ha rry 's feat was not
only a matter of government record,
but personallv witnessed by a roomfu l
of onlookers, including th e
commanding general , Ben Lear. Harry
says he handled code under
"business" conditions and learned to
concentrate accordinglv.

Harry Turner was released fro m the

ArmV in 1945, The Egyptian Rad io
Club llN9AIUI had been founded in
1929 and wasn't unknown before
Harry's influence began to show in
1950; ERC had won t he ARRL's
Fie ld Dav contest three years in a
row. 1937-39. Harry was soon elected
t reasurer o f lhe Grani te City, III" club
and has held t hat post eve r since. He's
ret ired now from his variety of liv'ngs,
having been railroad telegrapher and
printer as well as haYing worked fOf
23 years in a paper mill. FOf a lime he
was editOf·seeretary·treasurer of the
aRK low power radio dub. Todav
he's usuauv around the club's 16-76
repealer , and every ThursdaV nigh l
sees him at the clubhouse by the
Mississippi's Chain of Roc ks Canal.

In 1940, Henry Rice W9YZH, in St.
Louis, clesilJled 1I variable frequency
O$Cillatar, which James Millen Co. put
on the market commercially as the
Variarm. During WW II, an enlistee
named Ha rry Tu rne r W9YZE. fro m
t he same metropolitan area, loaded up
a Variarm and went to serve Uncle
Sam in the Solomon Islands.

Harry was - is - a te1t9rap/lef of
note. and presently gol his go II
winning the war with his skills.

It seems Harry and his <Jilng
occupied one end of an island while
the Japanese camped il l the other end.
Somewhere in the vic inity lived an
assortment of headhu nters and il

miuionary.
The Japanew gave trouble by night,

wherefore Har ry 's gang felt
constrained to call in the bomben for
a hnle softening action. The pr~
involved gelling on the radio and
calling lor help. The J apanese, being
largel y ed uc ated at UCLA, as the
saying goes, weren't ignorant of our
communications, and, heaf ing same,
would immediately jcm in the
transm~on with spurious signals of
their own j"jamming").

That's where the Variarm and
Harry's "fist" came in. He'd attach an
antenna direc tly to the output of the
Variarm and start poundi ng his key .
He could put on a good show, too:
He'd been clocked in training at 35
v-pm on a straight key. The Japs, sure
lhev'd lound the hot line, began their
jamming, and Harry started pulling
down that Var;arm to change the
frequency graduallv. The Japanese
creootocsrv fo llo wed the drilting .
seemingly unstable r ig to the limi ts of
its variable arm's plav. At that point,
Harry would punch the l)peratOf ne"t
to him, who would use the original
frequency to call fOf help. Wonder
just wh<It the Japanese though t ne"t

5



"What This Country

Does Not Need
The eternal problem of acronyms is

thai they .e great if you rec::ogn;le
them, but confusing wtlen you do not.
OlP stands for the Office of
Telecommunications Policy. a Wh ite
House Office - some feel it's another
FCC ... potentially.

The head of t he OlP was asking the
House Appropriations Committee
recen tly for an increa5e in ;1$ bu<\get.
it being noted that the QTP is
cur rently a "way station" to a
comprehensive fe dera l agency
handling commu nications matters in
the luture. Ho w e ve r. il was
acknowledged tha t the time was not
ripe for a stronger office outside the
Executive Office 0 1 the President.
Ol P was asking for $8.9 million to
run the 48 ·m3n office for the next
year. The FCC got a much stronger
going-over when it came up to di$CUS$

its budget, asking for $49.8 to run
tha t agency in the coming fiscal year.
The OTP has been ~rd in the past

urging t he FCC to filSter ectico for t he
CB Service. As one astute observer has
said: "What t his country does not
need is two FCes ... or maybe even
one OTP!!"

A recent item in the newspaper1i
eauee attention to a manpower crisis
in radio spectrum management. John
Eger, Act ing Director o f t he Office of
Teleco mmun ications Policy. dec lared
a "sta te 01 e merge ncy" anc,
announced II government·wide career
deYelopment program to rectify the
situation.

With the ne ltt international general
frequency conference scheduled for
1979, worldwide alloca tions will be
established through the year 2000 
and there lies the problem.

Assignments of spectrum space are
negotiated at ttese international
meetings and the resulting agreements
supercede national law. According to
a study made at OlP's request, more
t han 57 per cent of the Ll.S. agencies'
eltperienced and conference-tested
negotiators will have retired by 1979
- leaving only 15 top-level e:o:perts to
represent t he United States. The study
found that of the 194 individuals flOW

involved In national-level agency
activities for spectrum man agement,
only 35 are principal managers with
the negotiation, regulatory
compliance. technical analysis and
decision-making e:o:perience bearing on
radio frequency management. Of that
number, 20 are e lt peeted to retire
before 1979.

Acxording to a General Accounting
Office report. such an impending

personnel shortage could jeopardize
the U.S. interests at the roost critical
international radio conlerence in 20
years. and could spell trouble fm
future users o f t he rad io Irequencv
spec trum.

For that reason the OTP has
instituted Ihe firSI govefnment-wide
eeee- development program for the
training and retention of the highly
speci alized personnel needed In
spectrum management. " Nat ional and
international co ncern mounts over t he
continued availabilily of spectrum
space," the OTP said. "To respond to
that concern it is necessary that an
eoecoete investment be made in
personnel development."

Reprinted 'rom the West Coast OX
Bulletin.

.Ilrn Hurfrrrarr'a

What will be ha(Jl)efling in amafeur
Circles in January. 19861 We a$l,M
Hufco's WA1SCB. ¥Jd ~e are his
predicrions:

6

The next ten yea rs fo r amateur
rad io (and elect ro nics in general) look
to be the greatest ten years ever
conceived by man. Imprwemerlts
should come in two main areas to
a m ateur radio: operations and
equipment. As lar as o perat ing goes
we foresee more and more hams
joini ng the Iraternity. FlICe it: The
world is smarter nowadays and
promises to be even smarter in the
future. People in general are becoming
more technically o rienled. No one
today hasn't at least heard o f the
co m p uter . and most deal with
computers every day. We even
communicate with computers to pay
our bills. T h is t ec hn o lo g ical
"brainwashing·' o f all mankind should
prove to lessen people's lear of
amat eur radio . Twi st ing knobs. using a
microphone, watching meters, and so
on. are the »called fears of amateur
rad io , but none poses as much of a
psychological problem lor the average
man as it has in years gone by. And in

ten vaars! All mankind will be ready
10 accept the possibility o f communi
cating around the world via amateur
radio.

The technological boom hilS alto
primed man's "escape" mechanism.
He travels, he pla ys, he turns to drugs,
a ll supposedly as his escape fro m t he
hard. cold technical world. And what
better escape than amateur raclio?
Electric bills will oever climb
proportionately 10 gasoline bills. The
average man can travel the world and
never leave his cluster house, or
condominium. Amateur rad io o ffers
him everVlhing: the e :o:citement of lhe
OX contest. the enjoyment of the
ragchew. o r the unequalled pleasure of
home construction, All this in ten
years if we now realize the potent ial
and spread the word that emetecr
radio is the greatest!

As lar as pure technological
adval'"OCle'S in amateur radio go, look for
computer controlled repeater1 in the
not too distant futu re. l ook for

co mpu ter controlled hamshacks nex t .
Scanners that f ind an empty "slot" o n
the band. And new narrow bandwidth
modulation systems that promise
more hams per megIlC'{(:le.

There are indeed parado:o:es which
will appear in t he fu tu re. One involves
comple:o: it y (sophisticat ion) and lower
cost; the other is compleltily and
simplicity. While one usually thinks of
the more complelt devices costing
more, we are witnessing t oo opposite.
More complex functions are being
integrat ed to a simple chip and then
mass produced, so that they cost less.
And costs are going to have 10 90
00--. in other ways (proportionately,
of course, we will still have terrible
inflat ion). Manufacturers will have to
solve high labor costs to lower the
prices proport ionately, and manufac
turers will! People should wise up in
ten years, and start producing more.
look lor per piece wages rather than
hourly pay. A lot of people are using
t his already. The lazy worker earns a
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lazy man's wage: the hard worker has
no limit to his pay.

Pareoox nu mber two is even easier
to see. Compl e lC it y vs. s impl icity.
While on the one hilnd things are
gett ing more comple>t. they are
getting simpler, 100. Already the
average ham can put together systems
of sub-k its into his own custom
designed equipment. Witness the kil$
fro m VHF Engineering. the Interna
t iona l Crystal kits, our OW" d igital
kits. In ten years il will gel even
easier. And wh ile d igital sub$ystems
are easier to interconnect now, look
to the time when it will be jusl as easy
to fabricate your own complex analog
s¥stems, like a sideband rig. The com
ple xi t y 01 t he r ig wi ll be a funct ion of
your ba~ knowtedge and how much
you want to spend. With all the
complexity you can design in, the
designing itself and the operation of
the finished product will become
simpler. It will be much easier to use a
computer autotuned rig tllat auto-

It doesn 't hurt once in awhile to
do your own thinking. I was listening
to an on·the·air round table discussion
of the FCC Proposed Rule Making
Docket No. 202B2.

There seemed to be two types of
commenu, One ty pe came from
ARRL loyalists who thooght we
should go along with the proposals as
modified by ARRL management.
Then carne the comments from the
d ie-hard, independent th inkers who
inq uired into t he reasons for wanti ng
the changes made.

The reasons for the changes seem
obscure. II the proposed changes afe
for operator skill upgrading, certainly
the existing five classes 01 licenses
offer a reasonably wide spectrum.

If the reasons for these changes are
for opening up one more class, the
codeless class, we certainly doo't need

matically matches any piece of wire
on any band and tunes itself to
optimum at the flick of a bandswitch.
And tllat is what I foresee in the next
decade. Our present day broadband
rigs with the ir inherent compromise
designs will give way to oomputer
tuned rigs that bave the same one
hand opera tion with far improved
performance.

T he next d ecade pr om ises
excitement, adventure, and challenge.
I guarantee that , no mat ter what
Ilappens, we wi ll all rise to meet the
occasion, So start to stand up now,
Learn about logic, computers, analog,
design, and so on. Although you may
only be able to possess a cursory
knowledge of such a broad range of
matters, tllat cursory knowledge wilt
a llow you to inter lace some powerful
subsystems in the "simplicity" of the
next decade!

Jim Huffman WA7 SCB
TWS Labs/ Hufco
Provo UT

all th is mountain of paper just for
that.

So just why are we undergoing this
massive rule making exercise? I'm
wonder ing why not to stir up the
troops, but rather to inject the
question, "Why?" O1ange is fine if it's
necessary, but what is really necessary
about the proposed changes?

We are still, when t he dust clears.
going to plug in on the power line or
battery, hook something to an
antenna for the purpose of pok ing oot
a signal and hoping to get one back.
We wan t to modulate that signal by
some scheme (exotic, sophisticated, or
otherwisel. We're still go ing to be t he
same clever (or dumbl human beings
at opposite ends, doing it all for t he
pleasure we get out of it. That part of
it woo 't change, I hope.

So wha t is changing? Really. what
does Docket 202B2 gain for us? We
are going t hrough a huge paper
exercise fo r a net gain of promises.
Maybe we' ll get a new 10 MHz
segment - maybe, Plus we 'll get some
new guys who c laim t hey CAN'T learn
the code.

It was reported recently that
docto rs are getting disenchanted with
the American Medical Association, the
AMA, because it's too costly for what
they get , and t hey don 't look to it for
leadership any mar-e.

I belong to the ARRL I support it
where I can, but I'm disenchanted
with some of the direction the ARR L
gives. These thoughts might poi nt t he
way to some changes not so much to
t he FCC Rules , but to the direction
we Me being led.

ON is outmoded. Who wants it?
Okay, think that way. Maybe it
doesn' t happen very often, but once
in a great while knowledge of CW
tur ns out t o be of great help.

If I were io trouble a Ioog way from
home, I'd surely Iry a ON contact on
one of the Novice bands. The fJ.Jy 00

the o tter end might be just a kid, and
his CW might be slow, but I'd trust
h im to get mv message.

No, we don't need to know ON
once we pass the test !except at
license renewal t ime), and I doIl't care
if the FCC wants to grant licenses to
those who CAN'T learn the code. But
I don 't wish to abandon ($. It's like
ano ther language, I want to keep it
alive.

ON t ransmitters are the easiest to
build and to operate. Before the
advent of SSB they were the most
etneem in miles pet" Watt.

We have tremendously $ophisti 
cated methods of communication
nowa days: tropo-scauer, sate llite,
microwave, computers tal king to com
puters, scramblet'$, hi!fl-density multi·
plex , itnd much more. In spite of it all,
ON is here to stay. Our " frieods"
across the seas seem qu ite sold on it.

Paul L. Schmidt W91DP
PO Box 105
Bloomfield IN 47424
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David J . Brown W9CGI
RR5 Box 39

NobI&svi lle IN 46060

BACKGRO UND

William G. Martin
51. LOUis MO

Just received my first issue of 13
(October). and woul d like to say how
much I enjoyed it. I hadn't rea lly seen
the magazine before, as it isn't carried
on any newsstands around here and
t he li!>faries don't get it. I subscribed
on impulse and am glad I d id. The
format and content beat CO and OST;
the tone of the articles is sprightly and
good-humored, yet infor-mative. I
commend you.

Fo r tbcse of us who haven 't been
read ing for years, how about a lin le
background info? Is the W. Sanger
Green who does Anc ient Aviator your
father or some other re lat ive? I found
it QUite enjoyab.Je. AI$O, d ur ing the
past few years. as I read the other ham
publications, I ran across rather
disparaging remarks about voo and
your publicationls). I am o rdering a
packet of back issues, but how about
a retrospective look at what_ all
that was about from your point of
view, again for- those of us who are
new to the 73 circ le?

Your comments and stand on
advert~ who do not deliver as
p romised are a good th ing and sorely
needed. I've had troub le in tllat area
m~lf, with hi·fi gear. Back in 197 1 I
ordered a tape deck from DEFA
Elect ronics in New Yorl; , and it was
only through the intervention of t he
New York State Attorney General's
o ffice and finally the Federa l Trade
CommiSSion that t hey finally sent me
a refund check just two weeks ago, (It
hasn't cleared vet.) So keep up the
good work in this area. As a helpful
hint, let Wes Larsen (WN3ZHTl, who
wrote you about Tr igger in the
October issue, know that going to the
Post Office to complain o f mail fraud
is a waste o f t ime. The Postal tnspec

tion Service does next to nothing
about such things. Tell h im to write
t he Consumer Protection Division of
the Illinois State Attorney General's
o ffice and t he Federal Trade Com
mission. Those agencies will try to do
something, usually, while the USPS
will send you a form letter stating that
they don't think the mail fraud
statutes were violated. I believe these
laws are so peculiarly worded Ihat
most cases of what we would call
fraud {failure to deliver, no refunds,
shipping wrong items, etc.] are 1'101

inc luded. The USPS. in conjunction
with the Federal Trade Commission,
did propose to broaden their protec.
t ive staree [see F~aI Reg/SiK,
March 8, 1974) but I don't know
whether that ever was implemented.

Anyhow, glad to be in your group
~.

Thanks, Wi fllam, for your ~rr~.

The Aviator series Is ~ing writrrn by
m y father and _ms to ~ wry
popular. Re the anti ·73lWG stuff elstJ<
where ... Jellf!r'al f«:tOf"f are involwd.
If 73 was a lililure fhey lNIOuld Igno re
i t, but i t has been very difficult for

I
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PEA·S IZED

ENDURING

nroo f r•
b

print

I have been racking my pea-sized
brain for many years and have nearly
short circuited every brain cell that I
have (there are only three left, I
thinkl in a fut ile effort to break the 1
wpm CW barrier, It breaks my heart
to part with these hard earned dollars
but I will make a sacrifice and ask you
to please send me a complete set of
those revolu tionary code tapes for
$1 4.95, and please hurry before I
short out t hose last three brain cells.

Oh yes, seeing as how I have been
stumbling through a ll that technical
jargon for years and years with t he
only resu lt be ing a shorted out pair of
ears, you had better send me a copy
of the General Class study guide too,
so that I can reserve one of my t hree
brain cells for the t echnica l bit. You
wi ll find one American Express
compnv money o rder to cover the
whole smear. You see, I am so short
on brain cells now t!\at I can't even
spell "company" correctly so please
send the stuff fast before I completely
short circuit and go up in a puff of
smoke in an effo rt to duplicate the
original "smoke test."

As life member no. 5 of your 13
~Ir>fI , I thought that you might be
int erested in a barn I came across here
in Conn. I'm not sure if the farmer
feels tl'lll he can endure the year 73 or
the ml9ll ine.

Richard Johnnon K1WD
Simsbu ry CT

Richard J . Molby
Armed Forces Wl-iters League

579th Ordnance ComPilrlY
APO NY 09035

Midwest that I'm sure I would have
missed. About 15 of us !\ave tr ied it
for- 0Y'el" a year now, and the activity
and gentleman's agreement to fTIOYl!

have worked out q uite wel l. With
groups like Smirk increas ing VHF
activ ity, a common looking place
seems to be a natural to increase
act ivity even more. Commenu any.
o~,

1 1
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A NATURAL
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don 't

A recent article submission to
Wayne written by me was rejected Iso
don 't q uit _it jog if you are rejected).
but his always 8PP1"eciated comments
helle prompted this open let ter to VOY
- the VHF ·UHF ham.

One of my suggestions in the article
concerning more effective use of our
higher band$ was the use of voluntary
channels. Note, I Siljd totatly volun
tary, My suggeslion was to use the
fol lowing frequencies as li$tening
posts, so that any activity whatever in
the Ilature o f an opening would not go
unnoticed, much like the use of
beacons: 50.125 MHz, 145.125 MHz,
220.125 MHz, 432. 125 MHz, and
1296.125 MHz. There is no magic
choice about the frequencies, and I
will gladly listen to any and all eoe
t rary suggestions. It is just that the
.125 remains the same on alt bands,
the MHz portion is in a part out of the
CW and General only areas (so more
should be able to use them}, and
(lastly) their proper use would also be
a must .

Even if yo u hear no signals, try a
call on these freq uen<; ies. If everyo ne
could monitor the same place (as I do
on 50. 125 MHzl, he could go ahead
and work o n the bench , etc., and
monitor just like FM. If you do find
action on ,125, move up 5 to .1 30 and
leave the .125 open again. When one
first listens he will tune around a
little, so he will still hear you. The
ned guys go to .135, etc, On CW or
sse this is plenty of spacing, and has
led to much activity here in the

1'--__1
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GETTING OUT

It may be di fficult to believe, but it
takes about six weeks for a new
subscription 10 get into a com puter,
be printed out, and sent to the printer
for mailing . . . get mailed and reach a
subscriber, We are working on mer
tening this . . . with our own com
puter ,., but that is II big deal . . .
about S7S,OOO . . . it will take a few
more month$ to get set up,

I hllve canceled your wbscription
· .. there is no owy to stop an issue or
two of the magazine going to you . . .
my compliments . . ,

Now, regardin g your ham firense
· .. I am tru ly ashamed o f you. I see
little girls of len getting their General
licefl$es and here you are trying to tell
me that a ten year old girl il better at
sticking to something than you are.

Your letter is going to get II lot of

use ... J intend to hold it up as an
excellent example of "",,y it is im por
tant to hilve a code test for the
Iirense. If someone cares 10 little
about getting iI ham ticket that they
lM;In't even spend that littk effon,
there is no WJy mot tfley can be
worth an ything to us.

It doesn't take brains to get II ham
licefl$e . . . it doesn't take education
· . . it doesn't take any tillent . . . all it
takes is some work and you are too
Iilzy. We have hams who IIfl1 so dumb
they can just barely talk . . . so unedu·
cated they can't write much more
than their rllJme , . , but they hilng in
there and get their ticktu even if it
lakes them a year of hard work.

You only wanted to use voice .. ,

Fred Lichtgam
Santi Ba-bata CA

I sent for tapes and a subscription
to 73 Mag a month ago ! The tapes
have been here OK - but no mag. I
requested a current issue. Nothin9 has
come. I do not need t he mag now as I
canno t get up to 13 wpm - so I can' t
pass the General. Since I only wanted
to use voice, I am getting out of t he
.......o le thi ng. No more trying for me.

So - please cancel my subscription
- immediately - and return my $8.00
sent to you on Aug. 21, 1975, Thank
,~.

I

YASME

THE SALEM 50

LESS INTIMIDATED

Here are a couple of photos taken
on opening night of the Novice course
sponsored by the Salem Civil Defense
Communications Team at Salem INHl
High School. The instructors are
WA1HWE, WA10AQ and W1PFA,

The tota l number taking the COUrSl!
is 50, with two or three people from
one family in several cases.

Bill Loeffler W1PFA
SaI9m NH

Just had to comment on Wm.
Browning's article on logic circui ts.
AND, NAND, DR, NOR, etc., have
stumped me for qu ile a....... ile. Now,
however. I feel al least a little less
afraid of them - or should I say
intimidated by them. Thanks much.

J . Hutchinson
V"'ona NJ

ON: 3505, 7005, 14050,21050,
28050. (Listening up 5 kHz or just
inside General Class band. l

Phone : 3795, 7095, 14 195, 21255,
28550. (Listening up 5 kHz or just
inside General Class band. )

Donat ions to YASME (tax deduct ib le)
are requested but not required,

lloyd Colvin W6KG
Iris Calvin W6DOO

PO Box 2025
Castro Valley CA 94546

The YASME Foundation is active
again and is sponsoring once more the
world·wide DXpedition of lloyd
(W6KG) and Iris (W6DODI Colvin.
The Colvins have already operated
under 50 different calls and are now
trying fo r 100. First stop will be
VR1Z 115 Dec 19 751 and then VRSB
I I Ja n 19761. The latter call will
count as a brand new DXCC country.
Transmitting frequencies are:

1 1 L..-I I
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BLACKSMITH TYPES

R. F. Httrbig W6ME
Oceanside CA

them to see 73 becoming the Iarge$t
INm f7>iI9iIzine, with tM most iKJs, the
tnD$t ¥tic/e$, etc. AftfN rome twO

generations as The Establishment,
OST is laking it wry hard. My out·
spoken editorialS IN~ not cemeoted
friendships . . . the fact is that I have
many admirers who appreciate my
seeming radical viewpoint and many
enemies who fear and resist the
changes I bring about. My basic phi·
losophy is that amateur radio is fun!
One 01 the results of Ihis fun, if it is
not INm·strung (pardon), is a wealth
of inventions, pioneering and new
ideas. Even with the severe restrictions
presently in force, which I would like
to see removed, ",inualJy ewt"y major
breakthrough in modern communica·
tiom has originated WIth amateur
radio. While f am not at all sure what
a man can do in this world to be
worthy o f the privilege o f having
lived, I have chosen lhe role of trying
to help, in what small way I can, the
rolling forward of progress ",ia ham
radio. Vi.J 73 I try to encourage new
developments, the growth of amateur
radio in smalf countril/!'s, etc: My
critic:$ say I'm trying to make money
from amateur radio, while tho~

around me complain that I am
ignoring the money end and getting
in to trouble as a result . . . wilness the
IRS problems. I don't know if that
explains an ything . . . and thanks for
lhe word on dealing with frauds 
Wayne.

Just want to let you know t hat I
enjoyed your Oct. 1975 issue very
much. This issue was right up my
alley. since I am not interested in
V H F, repeaters, o r an y other phase of
ham rad io other th an building. The
art ic les in t his issue are very desirable
for us blacksmi th types who aren't
happy unless we can get dope on
buildIng something rew. Sure would
like to see a couple or three issues
each year for us screwdriver
mechanics. Also, how about another
super jumbo king sin surplus edition
each year?

1 1
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LM555 clock glitch and corrective circuit. .8 V represents the lower boundary 0'
the uncertainty area for TTL logic signals. A signa' which hovers about that
point may very easily cause several transitions in a TTL gate. 74 174s seem most
p rone.

TI ME SCAL E UNKNOWN, BUT A GOOD 10MHzSCOPE (OR BET TER)
IS NEEDED TO SEE IT

,

I

GRE EN'S FAULT

CRAZY TAPE

I just got word that I fina lly passed
the code test to get my Advanced
license and upgrade from a
Technician. Since I just graduated
from Purdue in Electrical Engineering,
passing the written exams was a snap,
but the code was a real snag. I got
your 14 wpm backbreaker last spring,
after I had already flunked the code
once. So, once I got the tape and read
how great it was, I figured that all I
would have to do is listen to it and
breeze through. Much to my surprise,
I proceeded to flunk the test twice in
six weeks. I was pretty frustrated , and
just hung the whole thing up for the
summer. I got the bug again towards
the end of August, and I f inally
discovered how to use the crazy tape.
I found out that I not only had to
copy the tape, but copy it easily,
almost unconsciously , for 20-30
minutes at a time. When I got so that I
could talk to my wife and still copy
easily, I knew I was ready. I went into
the exam room and copied about two
minutes of the tape, corrected a
couple of mistakes and copied the last
two minutes correctly. The difference
was how hard I worked on the tape
beforehand.

I'll be in Africa next year, and hope
to see you all in the plteupst!

Joe Ely WB9PVL
Lafayette IN

1 1

GL ITCH

Keep up the good work in 13. I'm
having a tough battle with the ARRL
conservat ives down here in Houston,
Te x. Accord ing to them, "It's all
Wayne Gree n's fault."

I wonder if a ll the repeater boys
know who it was t hat made t he 2
meter band what it is.

Herbert G. Rob inson K5URX
League City TX

"FR EE - one t rip to Hawaii for 10
da ys." (One year from now it's just a
memory.)

"FREE - a tic ket to the Metro
politan Opera." (One year from now
just a musical memory.)

" FREE - one year 's subscription
to 13." ($end 3 year subscription and
pay for two and get a free year of
constant ham pleasure.]

Enclosed please find my renewal
and subscript ion for three years to 13.

Syd Tymeson W3FL, WA1BXD
Takoma Park MD

WBJWQ typing race information into his home brew video twminal during
the Milford Canoe Races.

Joe Magee WA5ACA
Austin TX

We (at COllimation, lnc.} have
found an interesting item you may
wish to pass on to your readers of 13.
It seems tha t the 555 timers from
Nat iona l, Signetics and Raytheon (and
perhaps others) have a glitch on the
falling edge at abou t .8 V, Which may
cause some TIL devices to see two
clock pulses whe re only one was
intended. I have enclosed a diagram
depict ing the problem and the solu
tion we use.

FR EE PLEASURE

1'--__1
CLOC K OUT
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LI KE NBC

wel'- that's about aI/ I've usea over the
years, but there have been times when
it has been important for me to know
the code .. , it saved 85 lives once,
believe it or no t. Including min!'.

Maybe I'm being hartih, but you
sound suited to what I am hearing on
CB where it takes nothing more than a
reach in the pocketbook to get on the
air and waste your time , , , and wait
'or death to eventually come along,
having added little to the world. _
Wayne.

Here is some information r!'garding
continuing PR efforts in our area, I
hope the information will be 01
interest to other hams, not only in
regard to PR, but also in the use of
microprocessors and terminals fo r
support of their amateur activit ies.

Solid 2 meter communicat ions
combined with the world of computer
technology to provide communica
t ions for the State Sanct ioned Canoe
Races at Milford, Michigan. Race
progress fro m var ious checkpoint
stations along the Huron River were
r el ayed to Race Control via
WR8AAA.

Race operations were tightly con
trolled by the base station in o rder to
cut down on un recesserv trans
missions as pertinent race informat ion
was being patched to the P.A. System.

Also, located at t he base station
was a computer video terminal which,
combined with remote monitors, was
used to format and disp lay race
progress to the spectators.

Thirteen members of the Millord
Amateur Radio Club participated In

the event through the courtesy of

1"--__1
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MS'

As a subscriber to your wonderful
mag, I would like to tell your readers
about a possible channel of amateur
publicity.

For the Amateur Radio Club
looking for a new Publ;,; Relations
medium, I have one to $LI9QIE!'SI. The
medium is the MSI program fourn:l on
many CATV systems. MSt is a
mechanized presentation of tntorma
tion like time. WK and news. Usually
seen on a non-broadcast channel , MSI
may be coupled with a 35 mm slide
projector. The slides on the projector
can be pictures of local buik:lings,
advertis ing , and public service
messages. The slides Ilash on the
screen for usually 15 seconds and then
the MSI unit switches back to the WK,
time, news, etc.

Your club can have a Publ;,; Service
Announcement on the MSI cable
c ha nne l announC ing when the

Continued Or! page 14

1 1

Stephen Mendelsohn
Control Station of

WR2ACD/WR2AF E/WR2AEH
Licensee of WR2A FSlWR2AEN

Flushing NY

lion, and in this case, the tirnel"
becomes a white elephant.

As I travel throughout the area I am
amazed at the number of machines
that have timers and, frequently, not
many users. Again, I $LIspect the great
misconception. It is certainly an un
necessary inconvenience. Man does
not ta lk in two to three - minute
segmenu with a three second pause. It
is needed on the machines with large
populations. but why with the less
populated machines? Having dispelled
the "because it's law" myth, maybe
more repeater ownt'l'"/operators will
reconsider their starn:l on the issue. I
think it would mak e operating a bit
more natural. 01 course the t imer on
the contro l system, be it wireline or
220 MHz and above, must remain in
force to keep the uncontrolled
repeater off the air.

WHITE ELEPHANT

Your editorial musings about timers
sent me to my new copy of Part 97 to
do some check il'l'), and sure enough,
there is no legal requ irement far iii

timer on either the ' input Of' the
o u tpu t of the repealer. Part 97.88d
does say thai lhere must be 11 timer on

the CONTROL SYSTEM so thai in
the event of fililure the repeater is
taken off the air. Where this great
misconception got started 1 do not
know. I am a control stalion with one
01 the busiest repeaters in the New
York City area, WR2ACD. an open
machi ne with a week ly Usef" list o f
about 500-600 steady people. With
lhe lransienu il goes to about 650 II
week. In this case. with the repeater
on the air 24 hours 11 day and 'Ftting
steady use for about 22 01 those
hoYrs, a timer is needed to keep rag
chewers at bay during " traff ic hours."
those hours when the commuters take
OYer. AI other times, hO\Nl"\ler , r89
chewing is U$ually the mode of opera-

1 1

Ed Pillar W2KPG. receiving rest pattern from W2TRP on L/MARC ATV
Technical Net.

Ed Pillar W21<PQ
Syosset NY

ATV Technical Net. W2TRP will
make full disclosure of his techniQUes
to industry and amateur radio in the
hopes 01 spurring ATV activity.

The ATV Net operates on the
UMARC 146.85 MHz (output)
repeater and transmits video on a
simpleK basis on 439.25 MHz. Signals
are receivable throughoul the metro
politan New York area each Monday
evening from 10 to 11 pm.

I'm enclosing some photos of some
LlMARC ATV TeChn ical Net
members which you might find
interesting.

Despite the advice of some
engineers thaI it could not be done
because of an internal decoupling net
work, electronics engineer Irwin
Dresner W2TR P, of Syosset, L.i.
(NY!. succeeded in video modulating
a Motorola 440 MHz MHW-710 power
module with a full 4.5 MHz band
width TV signal. His fjheen Walt
o utput signal , coming from a palm
sized solid state TV transmitter, was
received by K2RIW, W21<PQ and
WA2APJ on September 2nd during
the weekly meeting of the L1 MARCIrwin Dresner W2TRP. with the solid state A TV transmitter which he dewloped.

WA2APJ, Wanragh. WS2AQM. New Hyde Park. WA2YQT. East MeMlow. WA20HM, Masupequa Pilrk.
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Back In The
Air Service

12

The gro und that came up and hit
us happened to be in a field
where a fire department was
d rilling . ..

our luggage in and drove to Langley.
When I reported in I was assigned a
house that I later found was supposed
to be a major's quarters - and I was
only a lirst lieutenant. Too good to be
true. A few days later Cleo and Wayne
arr ived by train.

I was assigned to the 1tlh Bom
bardment Squadron. They had one
hangar and seven active Martin
bombers, plus one in the back of the
hangar thai was be ing cannibalized to
help keep the rest in the air, and
another that was so rear the junk pile
that, when it was in the air, its tail
wagged like that of a dog. These
N8S·1s were stick and wire jobs that
were built during WW1. They were

biplanes equipped with two Liberty
engines .

My first flight in one of these
bombers was on the 4th of July when,
as co-pilot to Capt. Early Duncan, the
Squadron commander, we lead a seven
ship, three hour, formation flight to
Richmond and returned. In a few days
I was checked out in the bombers.
The NACA (National Advisory Com .
mittee for Aeronautics} had a hangar
on the f ield for their experimental
planes. Tom Carrol, a very good friend
of mine, was thei r ch ief test pilot and
through his good graces I was able to
borrow various types 01 planes, most
01 them single seaters, such as Scads.
SE5s, Fokker Vll s and Vought VE7s,
to have fun in. I reciprocated by
checking Tom out in Martins.

During my six months tour at
Langley I made some 52 cross country
flights in DHs and Martins. Some were
eventful (mostly due to the very
sketchy weather information avail
able), others just pushing the ships
a long: Bombers cruising at about 70
mph and DHs at about 85 if you
weren't bucking a wind. The ground
doesn't go by very fast unless you are
right down on the tree tops. Some 01
the mo re important t rips I made were
to Bolling Field at Anacostia, D.C.,
when it was my turn to bring back the
5 gallon can 01 grain alcohol that was
needed each week to keep the
"Anonymous Alcoholics" on the
"prohibition dry" post properly lubri
cated. It made about ten gallons of
gin, but then there were a lot of
thirsty subscribers on the post. If
Wayne can remember (he was three
years old at the time) he can attest to
the gin's potency, as he somehow got
hold 01 a glass with a little in it and
choked it down. He was reeling before
Cleo realized what had happened.

Around the first of August, Capt.
Duncan was transferred to the Com
mand a nd General Staff School at
Fort Leavenworth. I was quite

NCOs can tea.;h a young lieuten
ant much more about runn ing a
squad ron th an any o fficer's
school . . _

tight budget. Our hangar crew of
mechanics and specia lists and thei r
ma intenance shops were bossed by a
master sergeant who had been in the
service for about 18 years and was
"bucking" for a 20 year retirement.
Very few things escaped his notice,
and when he had inspected a ship and
signed it out to the line you could be
su re that it was airworthy. These
NCOs can teach a young lieutenant
much more about running a squadron
than any officer's training school.
However, a squadron C.O. is needed
to oversee and coordinate the work of
the several jealously guarded squadron
domains.

The administrative procedures I set
up seemed to work pretty well. The
four lieutenants and I took turns at
standing the reveille roll call every
morning. Two mornings a week I had
a short staff meeting attended by the
officers and t he first, supp ly, mess and
hangar master sergeants, to discuss
and settle any squadron problems and
erso to finalize the ne xt day's opera
tions schedules. The othe r fo ur
mornings a week I was in my o ffice
right alter barracks inspection to sign
papers and to discuss the problems of
any of the men. One of the officers or
myse lf had to be available on the post
at all times day and night.

About the end of September a
major arrived at Langley with his
family, so we were moved to a house
in the lighter than air section of the
field. About a mile from my hangar.

I'll get back into the air again next
month with a forced landing or so.
Also a tragedy.



G3ZCZ displays the ~w OSCAR
a_rd Ci!f'ri flcate at t~ A MSA T
wneral Mwrlng. Photo by W4ART.

At the AMSAT genera l meet ing, the
four di rectors whose terms of o ffice
had expired were ree lected. The
AMSA T board now comprises seven
persons: Per ry Klein K3JT E, Chuck
Dorian W3JPT, Ja n King W3 GEY, and
Bill Ty nan W3KMV, who were just
reelected to two year terms of office,
and To m Clark WA3lND, Bill Dun
kerly, Jr. WA2INB and larry Kayser
VE3QB, who are in the middle of
the ir terms of office. Bob Carpenter
W30TC was later appointed Secre
tary, Gary Tater W3HUC, Assistant
Secre tary, and Roy Rosner WB4UOX,
Treasurer. Th e meeting was a ttended
b y about seventy pe rsons . Reports
were given on the progress of t he next
radio amateur spececrett - the Phase
III hi!tJ omit project - and on the
AMSAT-OSCAR 6 and 7 command
and contro l activi ti es, inc luding the
changeover to microprocessor control
a t the ground command stations.

Certificates for the new " OSCA R"
Award are available and were first
shown at t he meeting. Full details of
the requirements fo r the award and of
the meet ing are published in the
December 1975 issue o f the AMSA T
News letter'.

AMSAT-OSCAR 6 celebrated its
th ird binhday on October 15th a nd
AMSAT -OSCAR 7 its first binhday
on November 15th. OSL cards are sti ll
available f ro m AMSAT for reception
reports of t he special re lay trans
missions f rom the satellites commem
orating these anniversar ies. The Jet
Propulsion laboratories (Rad io Club)
at Pasadena, Californ ia he ld an
OSCAR month Irom October 15th to
November 15th, with special exhibits
depicting the two scececretr.

A d istance record for amateur
sate llite relay communicatiOrli has
been cla imed by G310R and W6CG,
for a osa made over a ground dis·
renee of nearly 6000 miles . As t his
path is we ll out of direct line of sight
range, the contact was made using
me teor scatter lechniques on SUe<:e5
sive evening Orbits . The OSO took two

weeks to complete.

The FCC has author iled radio ama
teurs in the USA ~uipped for RTTY
to transm it ASCII coded signals
through the AMSA T-OSCAR space
craft for exper imenta l pu rposes.
AMSAT is interested in receiving pro
posals for a nd carryi ng out expe ri
ments in transmitt ing computer da ta
via sa lellite.

New omit books for 1976 listi ng a ll
AMSAT·OSCAR 6 and 7 orbils a re
available from Skip Reyman W6PAJ.
PO Box 374, San Dimas, CA 91773
for $3.00 (or 20 IRCs) ponpaid.

W2GN has complet ed tests oper
ating mobile in moti on using SSB, via
AM SAT-OSCAR 7 Mode B - with
fantastic results. His signals were fu lly
aud ible over most of the East Coast o f
the USA during the 1& minutes or $0

t ha I the 5pilCea"ah was within h is
visibility range. The$e experiments
have oemonstrated the superior down·
link capabi lity o f Mode B. If you
would like to listen to really good
downlink signals for a change, try
listening to AM SAT -OSC AR 7 Mode
B.
Su pport The AMSAT Team Th at
Brought Us OSCA R 6 and 71

Since November 1974, a mateur
rildio has had not one, but two long
life OSCAR seteuues ava ilab le lor use
by the internat ional Amateur Rildio
commun ity:
• AMS AT-OSCAR 6. Launched

October 1&, 1972 by NASA piggy
back (with NOAA -2, which has long
since expired). OSCAR 6 continues
10 function, having trip led its orig
ina l one-year lifetime goa l.

• AMSAT-OSCAR 7. launched Noy.
ember 15, 1974 by NASA piggy
back with NOAA·4. OSCAR 7
exceeds the capab ilit y of lhe first
six OSCARS combined.
AMSAT is now develop ing Phase III

spacecraft, intended for much h igher
orbits. AMSAT Phase III promises to
be a considerable step forward beyond
OSCAR satellites launched to date.
making jXlssib le rel iab le communica
t ions over t ranscont inental d istances
for hours at a time.

Joe Kasser G3ZCZ

1=~ AMSAT membership application'!::"
All""hro is S for ~.,,' d...... (.1 $10 per ye..-),.nd $ N.~ c."
don.l;on in ....ppoo-t of I"," A....'''''' S."'lIitr Pr......m. (ApprO>ci"",,,,,y h.olf
lhe "'-a ;off lor wb-.uip'ion to lht qwneny A.WSA T /w-...h:'U" .nd Lile Add,,·..,

M<-lIlMr"'ip i' •••il...le Ir.- ronuibutr.-, of 0"" $100.)
Cuy

Conlribution' .bo.... the due' , •• U. .... dUClibl. under Sect;on 110 of I"" SI'le l ip
Intem. 1Re_cnue Code. rh ,n~ you lor your ,,,,,pon'

73 "'-'1..,,,,,.•.- to" AMSA T, P.O. Bo. 21. W.g,inyton DC "",."
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COL LECTOR 'S ITEMS

free bank checking account which
pays 5 percent interest. PersonaliZed
checks, air mail stamped envelopes
and FDIC insurance are a part of the
package. No strings.

Other banks in Massachusetts and
New Hampshire offer simila r service,
but my satisfying experience hilS been
with Home Savings BlIflk, 69 Tremont
Street, 80$\0n MA 02108.

Gene Brizendine W4ATE
Hunts.ille AL

Just a little nosta lgia and then I'll
get to the point. Back in the late 30s I
went to work for RCA Communica
t ions out at Rocky Po int and got my
W2 call - it was W2NSQ . So what you
s.ay? Well. wid ur W2NSO , we're bo th
in a pretty close bracket and I have
a lways been able to ident ify with you
for that and a few other reasons.
Almost 20 years ago you began pub
lishing your RTTY Bulletin _ gee,
come to th ink of it. that was 24 years
ago! Well, anyway, your Rad io Tele
type Bulletin grew and got a lot of us
rea lly turned on. AND provided
needed informat ion and techniques.
Then came the Rny co lumn started
in 1955 II believel in CQ when you
were running that one. And then you
had the perseverance, drive. etc" to
bring OUt the RTTY Handbook.. I have
a FIRST EDiTION { t hat was in 1951,
if my memory serves me). Anyway,
this was just what it took to provide a
source of information, a place to go.
to get the dope on this RTTY thing.
I've been into it ever since!

We ll, now what I see coming up is
th is computer deal! Wayne, this is
grea t! You are coming out with this
BY TE b it - what a wonderful thing!
Comes now a place to find info and
knowhow and a chance to really get
into th is digital scene. So much of it is
k ic king around but how can a guy get
started? Now comes BYTE and here is

back in August and passed the
Advanced test. I got my General
ticket in September and am now
waiting for my Advanced ticke t.

I think your magazine is the best
and those editorials are something
else. That is the first th ing I read and
the ne xt are the letters, v.flich are very
enl ightening as to the thinking of your
readers. Sometimes the pros and cons
make me wonder which is right and
-00<].

Melvin B. Walker WBIOTW
Ray town MO

1 1

IPINHE AD-PART I

PROS AND CON S

PINHEAD-PART 11

After 45 days o f bedlam with 73's
13 wpm tape, I fina lly got up the
nerve and took the test . Wetl, I passed.
copying roughly 2 Y. straight minu tes
before the panic and te mporary palsy
set in. I guess the realization that th is
was actually the dreaded "code test"
was 100 much to bear. Now comes the
real test 01 endurance: wait ing for my
ticket to arr ive.

Howard J . Mlll"gUl ies WB2 FYY
Brooklyn NY

This is a report on my pr~fe5S with
the 73 code tape I purchased from
you. It was the 13 wpm plus tape.

The tape sure did help me over the
hu mp. I was up to abou t 10 or 11
wpm a nd could not seem to get
beyond tha t. Mastering that t ape did
wonders. I spent II tota! of si x hours
and thirty minutes with the tape.

I went down to the FCC office here
in K.C., Mo., in July, and passed the
General test just fine , I then went

I've been using your 13 wpm code
tape for the pan few days. It is
definitely a buster. On my Lafayette
player it runs upwards of 16+ ....pm, so
I use the word thirteen advisedly. I've
been a Tech since 1961 and 5 wpm
uess numerals and punctuation) used
to be like the Myth of Sisyphus. I
used to count the douf I nearly went
up the wall with the " IEEtE" code
group. Luck ily, I' m not an ep ilept ic.
or else I'm sure I ....ould have had a
grand mal seizure. GOrtrlil take the
General exam in a few weeks and if I
don't paD the 13 wpm, I'm getting a
CB rig and call myself " pinhead".
Wish me luck.

Ho ward J. MarVUlies WB2FYY
Brooklyn NY

My _ it ing efforts have always been
slanted to aid those with limit ed
hobby budgeu . by descr ibing more
economical methods. Cont inu ing in
t hilt vein. in the face of ever·escalati ng
pr ices. I wish to wre an idea which
gives more do llarti for buying amateur
goodies.

For a few years I have enjoyed a

I

I

IL....--__I

n
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A LOT OF BULL

(ram page 11

I'm going to agree with S, Reed and
his opinion about OST in the October
issue. My subscription to OST is
almost over. I am 13 years old and
planning to get ill Technician ticket in
the near future. By reading an ar t icle
in 73, I know a little more than I did
yes terday. Steve's letter was most
meaningful and I agree with it in every
way.

I am going to subscribe to 73 as
soon as possib le, for OST is a waste of
time and money for me.

I read 73 whenever I get a chance
to. When I do, I turn right to the
letters and read the criticism of CB
and the CBers.lt's unbelievable to find
out how many people like CB and the
chickens who are on it, but please
don't think they're all bad.

I agree that a large pei'"centage of it
is just a lot of bull [hke channel 10
with the truckers and other stations
that don't care if the re is someone
modulating with another cersoot. If
you wish to talk and ask for a break,
you W(Wl 't get one, and, if you do, just
try to talk when there are twelve
o ther people talking. p lus the mike
keyers. garbage mouths and smokey
reporters.

If you have a ham ticket, keep it l If
you have a CB license - that's a lright
- don't ru in it or ru in it more. If
you 're wondering. my father has a CB
license, but for me to understand
radio I might as well make the best of
it .... ith my realistic Navaho TRC/JOA.
Keep printing those lettersl

T, Carlsen
Manlius NY

meeWlg$ are, upcoming hamfests. or
whatever you can dream up. You will
be wise 10 keep the number o f words
at a minimum because the slide has ill

tendency to look confused with he.avv
wordage. It also must be pointed out
that 15 secoocs may be too shan for
S(lITll! trifocal wear~ to wade through
ill girthy text.

If your local CATV system has an
MSI program, approach the manager
ar'ld a$k him it he has room on his
slide projector. He will be more
inclined to accept yOUf request if you
make the slide youl"$E'lf. Just have
$OIT\e arty member make an announce
ment on a 10 inc h or so SQuare card
and then take a slide picture of it (in
color would be a good idea) .

Neil Serafin WB2VRz/2
Syracuse NY

IL....--__I

I

t.hs t you pr- Ln t

da n t t

, r
insist
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ONE IN THE BAG

WHERE ARE THEY ?

Continued on p;tge 20

Advanced amateur exam. Whether or
not I breezed t hrClU gh, I don't know,
but you have the best book out, and
take it from one who knows.

If you really want a simple explana
tion to a complex question, ptJrchase
a study guide from 73 - and then face
the examiner with confidence.

Ancel W. No.-ris WB4AUB
Birmingham AL

I enjoy 73 very much, I have been
getting it on newsstands, bu t when I
read subscript ions were going up soon
I decided to take advan tage of the
lower sub5cr iption rate while I still
had t he opportunity. So, herewith is
my check for sa,OO. for twelve issues
of 73. Thank you.

I woukf like to get in on the ground
floor with a charter subscription to
BYTE but I will have to wait until
later in the month. But you will be

I have decided to gamble $16 on
the presupposition that your mill}illine
will continue to hold my interest for
an additional three years beyond my
current expirencn date. As best my
records show, we are ta lking about
e~tending my subscription 10 the
March, 1981 issue . I'm assuming th at
you will accept t his inflat ion- fight ing
effort, understanding tha t a subscriber
in the bag is worth three in the hands
o f the competition. Therefore. please
f ind enclosed my check fo r sixteen
dollars.

The basic TTL primer article by
WB51RY IAug. 7S1 was excellent and
much needed 10 get me started in Ie
understanding and e"perimentation.

Keep up the good work.

Joseph R. Nehs, Jr. K3JZD
Trafford PA

On page B of your magazine for
October 19 75. there's a we ll written
article b y a 16 year old. These are my
views also. Formerly a general con
tractor, my knowledge of electronics
can be put in a thimble. Why not take
heed of this youngster's letter and
start devoting articles to us non·egg
heads in eiectroniC$? We just want to
be ham operators.

I'm a subscriber to both 73 and
aST, but find little for persons like
mysel f to reatly read and enjoy.

Just where are atl these hams who
want to help a mate ur radi o to co n·
tinue, and help persons such as myself
and ot hers to become hams???

Your tapes are helpfu l.
Basil W. Polenchak, Sr.

Box Bl SV Sta.
Andover MA 018 10

1

I ON THE GROUND FLOOR I

I

FIRST RATE

HAM HAWKS

LO AND BEHOLD

INT EREST·AROUSING

The article in 73 (October, 19 75 1.
by John Murray W1BNN, was cer
tain ly nos talgic o f ea rly f lying and the
old Five Met er band . One im po rtant
and interest ing fac t omitted by the
author, however, was t ha t the famo us
Frank Haw ks was a ham! Indeed. And
a good CW man he was. I recall
working him several times on 40
meters in 193 5. His call was WI lJl.

Ben F, Holloman WSCP
Dallas TX

Enclosed are the orders for certain
items and for reader service. I am 1I

teacher of physics, chemistry, and
physical science. I hope to start an
amateur radio club in the high g:hool
soon and possibly affiliate with one of
the MARS systems. The re is some
possibility of starting an electronics
class in the fut ure. as there is none
now here in the Nuernberg (Germany)
American High School fo r U.S. mili·
tary dependents.

The high school has a computer and
termina l for one class in computer
math and one in business cornputee
work, I am subscribing to BYTE to
learn more about computers, particu
larly at the hobby level, which should
be interesHlrousing in high g:hool
~udents.

In the pMt I have sponsored Elec·
tronics/Amateur Rad io/ MARS lAir
Force ) in Okinawa and In tWO
d ifferent bases in Japan wit h good
response. I hope to create interest
here. Any Other ptJblications or sug
gestions alo ng both the rad io and the
computer lines as app lied to h igh
scho o l level students will De appre
ciated.

I have applied for a German callsign
through the U.S. Army, as we are
requested to do. via the German Post
Office (who issues the calls). but it hitS
not arrived as yet.

J. Worth Gu rley W7GH
N..ernberll American High School

APO NY 09696

The FCC e"am had me scared. I
bought one of those question and
answer books, failed the exam, lost 9
bucks, made my wife mad and lots of
other bad things.

Lo and behold, 73 says, "purchase
one of our books and breeze through
the tough FCe exams," Well, I did !

Yesterday 19/3nSl I passed the

Thank you for putting out a first
rat e magaz ine.

Kenneth D, Grimm K4JG I
Sweet Briar VA

'---__I
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SETBACK

ALMOST READY'---__I

the enswer. Wayne. I'm all for you o n
this. This is the first step - with
BYTE going you'll get enough
together pretty Quick to be able to
come out with a computer /digital
techniques handbook, and, if I know
you, it won't be long coming. So 
here is my check for ten buds to get
in on the charter sub$cr iption to
BYTE and I sure HOPE you have ,'1 .. 1
September issue to send along to me
_ t hese will be colloc tor's items!

C. P. Cook WSYOU
Houston TX

1.....-__1
Amateu r radio operators in Tulsa,

Oklahoma received a setback o n
September IB, 1915. The "Tulsa
Metropolitan Area Planning Com
mission" Adjustment Board ruled that
amateur operators do have the right to
have a radio tOWl'l" and antenm, at
their residence. However , they ruled,
alt hough antennae height was un
lim ited as far as t hey were concerned,
the tower is a structure and lIS a
structure was limited to a 26 ft.
maximum height. Th is rul ing is being
appea led. of co urse. T he Board indi
cated that the ci ty ordinance was
u nc lear and needed to be clarified or
rewritte n. This ruling was made in t he
ease of a group o f local residents vs.
Jim Picket KSLAD. The 'r utsa
Repeater Organization, in cooperation
with the Tulsa Area Radio Club and
the Broken Arrow Rad io Club. are
drawing up an ordinance proposal to
present to the TMAPC to use as a
guide for adopting a new ordillilnce.

Anyone wishing to contribute
specific wording or ideas fo r the
ordinance or the K5LAD legal defense
fund may do so by sending to 60~

1422, Tulsa OK 14 101.
Je rry Broderick WB5NXB

Public Relations
Tulsa Repeater OrganizlItion

Box 14 22
Tulsa. Oklahoma 74 101

I just wanted to drop a note to you
guys letting you know that I am really
implessed with one of your adver
t isers, S. D. Sales Co. Despite today's
runaway inflat ion, an introduc tion to
tomorrow's world of d igital elec
tronics is available today wit h S. D.
Sales' Digita l Clock Kit o n yesterday' s
e"per imenter 's budget. This is rea lly a
re li ef to get int o a new a rea of
electronics and build a device for just
a little more than a sawbuck.

By the wa y, I would like to thank
Paul S. Vydareny WB2VUK, Jim
Volstad DA U V and Ken Mahoney
K60PG for t he letters of encouragl"
ment and assisteoce in response to my
letter published in your May issur of
73. It will not be long now before I
am ready to take my ham exam.

SP5 Kenneth E. Wigger
HHB ht Brlht ADA

APO NY 09077

I

I
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ASSISTANT CONTEST MANAGER- PETER KENNY ZL2QK

CONTESTS
-g- -:AWARDS

yom.- J'OC~L26X
14060, 21060,

certificates for working all three Dela
ware counties.
LOGS:
Mail ing deadline is January 15, 1976;
include an SASE for results or W·DEL
Award. Lo(lS should be sent to John
Low K3YHR, 11 Scottfield Or.,
Newark DE 19713.

MILWAUKEE AREA CHAPTER
OF THE 10-X NET oso PARTY

Sta rts: 000 1 GMT Saturday,
December 6

Ends : 2400 GMT Sunday,
December 14

Stations may be worked on all bands,
once on each band. All contacts must
be made using voice transmission.
EXCHANGE:
IDs, aso number, Milwaukee Chapter
number, 10-X number, and state.
SCORING:
Score one point for each initial con
tact, 1 extra point if on 10 meters, 1
extra point if station is a 10·X
member, or 1 extra point if station is
in Wisconsin, Score 2 points if person
contacting is a Milwaukee Chapter
member. Thus, one OSO could score 6
points total .
AWARDS:
Plaques to the first and second place
winners. Certificates for the next two
highest scorers in each state (3rd and
4th).
LOGS:
Logs must list exchange information
plus date, time and band. All logs
must be received by WA9TSG no later
than January 15, 1976. All logs will
remain the property of the Milwaukee
Area Chap . of the 1(}.. X net. Send logs
to: Joseph F. Williams WA9TSG, 11 4
East 8rown Street, Milwaukee WI
53212.

TEL EPHONE PI ONEER
oso PARTY

Starts: 1900 GMT Saturday,
December 6

Ends: 0500 GMT Sund ay,
December 7

The Stanley S. Holmes Chapter Ham
Pioneers invite all Telephone Pioneer
ham radio operators to participate in
contacting as many individual
members in as many different chap
ters as possible. All bands may be used
and the serne station may be worked
on more than one band. General call is
"CO TELEPHONE PIONEERS" or
"CO TP" on CWo
EXCHANGE:
RSlT), number, chapter name and
number.
SCORING:
One po int for each completed ex.
change and one point for each diHer
ent chapter contacted.
SUGGESTED FREQUENCIES ( ~ 20
kHz):
Phone: 3965, 7206, 14295, 2 1365.

AC3AZD,
AD3CHP,
AC3DBT,
AC3KA,

AA3NHG .
AC30W,

AC3ZNH,
AD4CFB,
AD4EBY,
AC4lDG,
AD40MR,
AC4WSF,
AC4DPS,

AC2GHK,

AWARDS:
Awards will be given out, as well as

NATIONAL CAPITAL
DX ASSOC. USA

BICENTENN IAL AWARD
The award will be issued to any
licensed radio amateur in the world
for contacting ten different members
of the NCDXA using the special
bicentennial callsigns during the 1976
Bicentennial year. Any band or any
mode from 1.8 to 29.7 MHz may be
used but there will be no endorse
ments for band or mode or for more
than 10 OSDs. The fee fo r the award
is 50li for all US stations, but free for
all OX. No OSLs are required; send
log information only to: NCDXA
Awards Manager, Raymond E. Spence
W4QAW, 10013 Coach Road, Vienna
VA 22180 USA.

NCDXA MEMBERS:
AC3AFM, AC3A FO,
AC3BOV, AC3BWZ,
AC3COR, AC3CRE,
AC3EZT, AA3HRV,
AA3KSO, AA3MBO,
AA3NGS, AC3NL,
AC3$W, AD3EH,
ADnAW, AC3ZSR,
AD4CTY, AD4DXO,
AD4EKJ, AD4G KD,
AC4KFC, AD4KOB,
AC40AW, AC4UMF,
AD4WVT, AC4WWG,
AA4HPF. AB2EX K,
AC9SZR, AC3RX.

DELAWARE esc PART Y
Starts: 000 1 GMT Saturday,

Dece mber 6
Ends: 2400 GMT Sunday,

Decem ber 7
This year's Delaware 050 Party IS

sponsored by the Delaware Amateur
Radio Club W3SL, and is open to all
amateurs. Stations may be worked
once per band, per mocfe, for point
credit.
EXCHANGE:
Delaware stations give OSO number,
RS(T), and county. All others give
report and ARRL section, province,
or country,
FREQUENCIES:
ON : 3560, 7060,
28160
Phone: 3975, 7275, 14325, 21425,
28650
VHF: SO.1 10, 146.52
Novices: 3710, 7120, 21120,281 60
Phone on even hours, CW on odd
hours,
SCORING:
Delaware stations score 1 point per
OSO times number of se<:tions, pro
vinces, or countries. Outside Deta.
ware, score 5 points per Delaware
aso times 1 for one county worked.
3 for two count ies worked, or 5 for all
three counties worked (New Castle,
Kent, Sussex).

running into five pages of copy Iarth
fully turned out in a busy li fe (he is
the Headmaster of a large school in
Gisborne}. Jock has fostered ham
radio with the sama tremendous
energy he throws into all his work,
and his and Beattie's hospitality to
visiting hams has been fabulous.

Visiting ham fr iends in the US will
be an enjoyable experience for them
both. If you meet him, he'll hit you
like a whirlwind, strike you with his
humanity, and leave you t he better
for knowing him. He's a big man in
every way.

Jock White ZL2GX, one of ZL's
best known hams, will be leaving New
Zealand by air 12 December 1975
with his wife for a long awai ted
holiday in the United States. Jock is
well known on the bands and through
Break-In. the NZART Off icial Journa l
published monthly. For 27 years he
has been Contest and Awards Man.
ager, issuing certificates and awards
and writing the column, " The Contest
Manager Speaks" lin more recent
years, "Contests & Awards from Jock
ZL2GX, with Assistant Contest Man
ager Peter Kenny ZL20K"}. This
involves lots of work - sometimes
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Ro~n Baker WA'SCX, 34 White Pine DriVf'!, Littleton MA 0 1460

Don't forget to send early for your
con test logs and summary sheets for
the ARRL VHF Sweepstakes (.km 3·
4) and the ARRL OX Competition
(Feb 7-8 and 21·22). Include II large
SASE wirh sufficient postage. Send
requests to: ARRL, 225 Main Street,
Newmgton CT061 n.

EXCHANGE:
Yo ur name , RST, statelforeign
c ountry, transmitter t ype (home
brew: Use P.A. tube, Le., " 801"). The
same station may be wor-ked on each
mode on each band. No AM phone
below 28 MHz. ON cau " CO NX,"
pho ne call " CO Ellchange. "
FREQUENCIES:
181 0 and CW up 70 kHz from low
band edges; phone 39 10, 7280.
14280, 21380, 28580; Novice 3720,
7 120, 21 120, 28120.
SCOR ING:
To score, add the numberS of
d ifferent transmilters, states and
countries for each band_ Multiply by
total number of 05Os. Multiply that
total by Nostalgia Multiplier : total
years old of your transmitter and
receiver (if transceive r, multipl y years
old by 2). Diffe rent transmiller and
receiver combinations may be used by
one station: Fi!IJre scores separately
for each and co mbine for tota l score.
A WARDS:
Achievement Certificates for persons
scoring l SO,OOO or more, plus Special
Citations for unusual circumstances as
determined by t he commi ttee (like
working Antarct ica with an AT· l).
Send logs, comments. anecdo tes, and
169/11 sized SASE to Southeast Ama·
teur Radio Club, clo W8K,lU, 2386
Oueeosron Road, Cleveland Hei!tlu
OH 44118.

28675, SO. l to 50.25 & 144.275 to
145.5
ON: 3565, 7065, 14065, 21065
REPORTING:
Send log elluact showing date, t ime,
stat ion worked, cbeore- name and
number, contact number - post

marked not late r t nan January 10,
1976 an d se nd to: Gene
Przebieglec, Sta nley S. Holmes Chap-
ter No. 55, Telephone Pioneers of
America, 100 Central Aveooe, Kearny
NJ 07032.

TOPS CW CONTEST
SU rU: 1800 GMT Saturday,

0.._ 6
Ends : 1800 GMT Sunday,

December 7
All contacts must be made between
3.5 and 3.6 MHz. On CW, leave the
low end of the band for OX. General
ca ll is CO OM F.
SCORING:
Contacts with own country COUnt one
point _ each call area in W/K, UA,
etc.: VEND and VK counts as a
sepa rate country . Contacts with
stations in same continent count two
points. Contacts with stations in other
cont inents count five po ints . Total
sco re is to ta l points times number of
prefixes worked [prefixes same as fo r
WPXI.
LOGS:
State if single or multi-operator and
~il logs not la ter than January 31,
1976 to: Peter Lumb G31RM, Tops
ON Club Contest Manager, 14 Linton
Gard ens, Bury Saint Edmunds,
Suffolk IP33 2DZ, England .

ARRL 10 METER CONTE ST
Starts : 1200 GMT Saturday ,

December 13
Ends: 2359 GMT Sunday,

Dec:ember 14
The contest is open to all amateurs
worldwide. All 0S0s must take place
on 10 meters and OSCAR osas are
valid E<K:h station can be worked on
phone-to-phone and CW-to-CW, and
anyone can work anyone. All CW
contacts mliS t be made between 28. 0
and 28.5 MHz, unless wor king
through OSCAR. When operating on
10 meters. please avoid the OSCAR
downlink frequencies.
CLASSES__
Entries will be classified as either
single or multiple operatOJ stalions.
Mull iple transmitt er stations are not
allowed.
EXCHA NGE:
All WNE stations will send RS(Tl and
sta te or province. Others will send
RSln and consecut il/l! serial I1Umber
staning with 001. Stations ttet are
not land based will send R5( TI and
lTU Region ( 1,2 OJ 3). The Dist rict of
Columbia is counled as part of Mary 
land.
SCORING:
Each completed osa counts 2 points,

o r 4 points if with a W or K novice.
The multiplier is the sum of the total
number of states, Caoadiar1 call areas
(mall . 9), ARRL Countries (no t US or
Canada), and ITU regions from non
land based stations. Final score is me
sum of the osa points times the total
multiplier,
AWARDS:
A cert ificate will be awarded to the
highest scoring single operator station
in each section, Canadian call area,
and foreign country. Region awards
lor non-Iand based stations, and
awards for multi-operator and NOVice
stalions will be is:sued il warranted.
FORMS:
It is suggested that contest fo rms be
obtained before the contest from
ARR L, 225 Main St ., Newington CT
06 111; include an SASE. Check sheets
are not required but a penalty of 3
additional contacts will be made for
each duplicate contact.
Thew rules were tiJken from last
year's contest; for complete rules see
rM November issue of OST.

HAS _ WW CONTEST
Starts: ooסס GMT Sunday,

December 28
Ends: 2400 GMT Sunday ,

December 28
The full 24 hours may be used on all
bands/modes. Classes (sect ions)
include: single OIl, mult i-op, and SWL
General call is WW TEST DE . . .
EXCHANGE:
RS( TI and ITU zone number.
SCORING:
Contacts within own continent count
1 point , between conti nents 3, with
HA/HG5 stat ions 4, and 5 points with
the special HAS prelill. Multiplier IS

the number 01 d ifferent ITU zones.
AWA RDS:
Certilicates to the top scoring stations
in each category, in each coumry.
LOGS:
Send usua l log data , summary sheet,
and signed declaration to: BRA L Con
test Comm ittee, PO Box 214.
Budapest 134, HUNGA RY.

NOSTALGIA RAD IO
EXCHANGE

Starts: 1900Z Sa tu rday,
JanultrY 3

Ends : OSOOZ Sunday,
Janua-y 4

Starts: 19QOZ Sunday,
January 4

Ends : OSOOZ Monday,
January 5

Nostalgia RadiO Exchange is spon
sored by the Southeast Amateur
Radio Club, Cleveland, Oh io, and is
open to all , The object is to have
civilized fun in working as many
interesting pe:t5OIlS and old rigs with
YOUr interesting old rig Ie Nostalgia
Rig is any gear built since 1945 bu t at
least ten years old - an advantage,
but no t required in the Exchange) .

Dec 5 - 7
Dec6 ·7
Dec6 ·7
oec e. 7
0ee6 ·14

Doc 7
Dec 13 · 14
Doc 28
Dec 31
Jan3 · 4
Jan 10 · 11
Jan 17 · 18
Jar1 24 . 25
Feb 7 · 8
Feb 2 1 · 22
Apr3 ·4
Mayl ·2

ARRL 160 Meter Contest '
Delaware OSO Party
Telephone Pionet>r osa Panv
TOPS ON Contest
Milwaukee Area Chap. 10·X Net aso
Party
TU2 Competition
ARR L 10 Meter Contest
HA!).WW Contest
Straight Key Night
ARRL VHF Swee pst akes
ARRL CD Party - CW
ARR L CD Party - Phone
Simulated Emergency Test
ARR L OX Competition - PI10ne
ARR L OX Competition - CW
Florida 050 Pany
Helvetia 22 Contest (H22)

• • desc ribed in last issue
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Bill Pasternak WA61TF
14725 Titus St. ::4
Panorama en... CA 91402
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West
In case you had not noticed, 1975

has fast drawn 10 an end, and to $(IY
lhat it has been a mon interesti ng
year for amateur rad io would be an
understatemeol. Nationa lly, the con
troversv brought about by Docket
20282 and the profound long reaching
effect that the final report and order
would have on the future of t he
amateur sev-ce has st irred the th ink
ing 01 just about all o f us. It has made
many 0 1 us reeuee that the key to OUf
survival and growth is recognition and
tota l acceptance by the general public.
It is sti ll my sincere fee ling t hai you
cannot legisla te people into the ama
teur rad io communi t y ; through the
proper education, though, we can
instill the necessary desire and interest
for them to take their own initiat ive
to join OUf ranks - because becoming
a "ham" holds the kind 01 challenge
they lind recessarv in their lives. In
' 75 we saw the dawning of th is new
era first with the Hawaii Ham Forum,
a rad io p rogram produced by
members 01 the Hawaiian Amateu r
Community and directed specifically
toward the non-amateur listener. As
the reah2ation that it wou ld inNitabl y
be the general publ ic that would
decide the destiny of amateur rad io
took hold, and that the best way to
reach the public was through the
broadcast media. the ARRL leader
ship here in Southern California was
qu ick to ac1 by appointing Lenore
Kingston Jensen W6NAZ Ia person
whose credentials fo r the job would
take a column in Itself} to the post of
liaison with the broadcast media in
Southern California. Lenore is the
type of person one fee ls honored to
know is a member of our amateur
rad io oommunity .

We have come a lo ng way in '75.
and cha llenges still await us in the
I:oming year. Such a challenge IS the
future of a statewide FM coord mati ng
body known as the California Amateur
Relay Couocil. If you are a regu lar
reader of LW, then you are aware of
the fact that CARC is in the process
of total metamorphosis. Hacked with
d issension from wit hin the Ofgani2a
t ion itself. d'arges that the organiza
tion was not respons;Vt! to the needs
of northern repeater interests. and the

fac t that a split was developing
between repeater and non-repeater
interests. the organization took on t he
job of revam ping its structure in order
to try in some way to placate all
ecocerree, A blue-ribbon committee
WilS formed, given time to study all
related matters. and. as re pon ed in an
ear lier column, voted in October as to
which d irection to take. We will have
a report on thei r dec isio n next month.

In the int erim, however , another
organization is in the process of
getting itself together in Northern
California. As the Southern California
Repeater Association was formed a
few years ago when local leade rs he re
came to the rea lizat ion that the
exist ing statewide body was not at
that t ime serv ing the ir needs and
interests, so it appears that similar
int erests in the north are followi ng in
the same direction with the announce
ment that the Northern Amateur
Relay Couoc il (o r NARC for short!
had been the outcome of a meet ing
held September 20th in Sacramento.
Hosted by the Mt. Vaca Radio Club.
t his meet ing was well attended by
some 200 delegates of both repeater
and remote base interest. It was
agreed by the vast maiority that some
for m o f re-gional " home rule" organi·
zation I:ould best be respons ive to the
needs of area FMers. and a group of
eight area amateurs plus one alternate
was chosen to represent the organiza.
t ion and heip get it started.

Well, the year end " box scores" are
in rE!98rding repeater operation in the
South land, and here. directly from the
latest SCRA Newsletter, is where we
stand . Two mete rs is bu lging at the
seams with 61 sys tems currently sanc·
tioned to the repeater sub-band. plus
(unfortu nately} 5 systems whose
owners do not feel that coordination
is nel:eSsary. Of the 61 coordinated
systems, only 15 are listed 35 pr ivate,
with the rest be ing considered
"open." Six of these systems are listed
as hav ing autopatch facilities, but it is
best to check with a given system (as
to whether this fa<:i lity is open to all
or limited to specific individualsl
before going "gung-ho" on such a
repeater . The channel pair of
146.10-,70 is reserved for RTTY
repeater operations.

Now. here is the best part : Nine of
the above are irwe-ted or " Californ ia
Plan" split-split systems, an d no one
to da te has come runn ing to the
SCRA Tech nical committee yelling
fou l! It looks as though this method
o f using the 15 kH2 tertiary channels
is meeting with good success. much to
the credit o f Burt K60 QK and Bob
WBGJPI. who tho ught it up, and to
the SCR A, for accepting this radica l
departure from tradition and having
the wisdom to give something new a
chaoce to be experimented with. Of
late, reports have been reaching me
that other areas of the count ry have
been consider ing going this route
ra ther than following the Tex as Plan
(tha t does no t invert the tert iar ies}, As
one who had the sometImes dubious
honor of being among the first to try
a split ·spli t repeater acoording to the

Te~as Plan ldoing so at a time before
the Texas Plan was known as the
Tex as Plan). and now witnessi ng first
hand t he results 01 the Sou thern
California Inverted Plan, I only wish
that I had been the one to dream th is
one up myself. If you reside in a
megalopolis such as ours, with all your
standard 30 kHz channe ls allocated
and in use. might t suggest that you
give serious considerat ion to what has
been accomplished here? The inVt!rt 
ing of the split-splits is a reality and.
moreover, it is a~ Simp ly said,
it works. A letter to the SCRA at PO
Box 2606, Culver City CA 90230 (and
marked to the attention 01 Tech
Committee Vice Chairman Bob
Thornberg WBGJPO will probably
bring you as much informat ion on this
topic as is available to date.

Now. can you believe 30 systems
a lready sanctioned to 220 MHz with
the number still ioc reasing? Now
remember that a sanction does not
mean a machine is in daily operation,
but it does stipulate that the amateur
receiving sald saoction has but 90 days
to get his system operational (and
wit hin SCRA gu ide lines). All these
systems must be on the air by Jan
uary , or the channel assignments wilt
be up for !lJabs. My personal opinion
is that most if not all will make the
deadline - thereby making L.A. and
vicin ity a ver itab le beehive of 220
activity.

My Clegg FM-21 is crystalled for
five of the listed systems, plus 223.5
simplex_ Of these five. two are in
regula r operation, with WR6AER
accounting for the bulk of the
acnvnv, While two out of f ive might
nOI seem like a lot, in terms of
percentages it romes to 4O"JI. of my
crystals being usef ul. A d irectional
antenna on 220 would do wonders for
the other 60% Ithev're aU for o pera.
t io nal systems! as well as my simplex
range. As for the laner, there is a da rn
nice bunch of people operatIng 223.5
here in t ile San Fernando Valley, and
most of the time when the 220 rad io
is on, it monitors that frequency . If I
am home. a seort call o n that channel
will usua ll y get a response . It I am not
home, well, the phone number IS
786-6829 and Sharon is adept at
taking messages , , , hi .

So there is the total: 91 sanctioned
repeaters. one specia l events sanction
and f ive unsancnoned or renegade
repeaters - all within the "[urisdic
t iona l boundaries" of the SCRA (and
current ly nine more applications
pending for coordinat ion to two

meters!, I find it all but mind bogghng
how FM has grown in the three years
since we arrived here. Grown? No,
skyrocketed I

There are st ill no pure ly open 450
systems in the area yet , but rumors
persin that this situation will soon be
changing. Activity on t hat band is
such that a non-area ham might have
troub le be lieving t hat so much act ivity
could be packed so tightly into one
banel. I didn't. unt il I was given a
firsthand demonstration about II yell//(
ago. The technological level of some
o f the 450 remotes and repeaters is



probilbly the most sophisticated in the
world - a etedit to the i""entNeness
01 t he amateur rad io community.

Alas, this leaves us with bu t one
ver itabl e wasteland, si ~ meters. While
t here is a fine open repeater system,
WA6 UJS, located atop Mt. Wilson,
with coyerage t hat rivals anything else
in the area other than WR6ABE (2
me iers, also atop MI. Wilson), it is rare
that I hear any activilY on that
system, I understand that t here is
another system down San Diego way.
but I cannot hear it from my locat ion.
Going to the low end, aside fro m a
lew AM ne ts and a minute amounl of
SSB iK:tivity, there is little to speak of.
hen when the band was "open"
during 'T' and "F2" skip this
summer, tbere was not much activity
to be no ted. Oh, the "Big Gun" DXers
were there, but that was it. No new
blood - t hat was th e si ~ meter scene
about five years ago. Even with the
availability 01 multi-cllannel amateur
FM trarl$Ceivers, six mete-s seems to
be going in the opposite direction
lrom 144, 220 and 450. Days can go
by without hearing anything but the
few AM nets. A sad commentary on a
great band l

I hate to see 6 just go down the
tubes. Oh, I hea r the same old reason
given lime after time: TV I. But let me
pose a Question. Aside Irem the TVI
potential 01 the repeater lransmitter
ilsell, and this can be located in an
area isolated frem TV viewers, how
muc h TVI can yo u give from your
car? Do you really t hink someone is
going to run out of his ho me to
complain as you sit waiting lor the
traffic light 10 change1 Sound silly?
So is the old TVI e"cuse for avoiding
si,,1 It might haw held some meril
bock in the pre- FM repealer days, but
a lot has changed over the past few
years.

Now there is rumbling com ing fro m
Wash ington t hat the television
industry wants the band bock to
create a channel 1 TV station for
educational purposes. Do we sit idly
by and wail for the day when the FCC
says. "Pack up your Gonsets, guys, it's

not your band any longer" or do we
stan now to populate Ihis band in
numbers t hat will avert its eventual
loss? Dcn't think it can't happen;
remember th e Class E CB thing of a
few months ago? A good motto for
the next 12 months might be "Save 6
in '76" or something along those lines.
It's a darn good band with tremen
dous growth potenlial. Let ' s not lose
it.

The mention 01 television brings us
to the Question of Ihe media and our
relatio nship with it. We have two
t hings to report this mont h, one older
news and bad, the other new and very
good. First to the former. If you have
not already heard. the production
team of Spellil'\g-Goldberg (the com
pany that brings you the police iK:tion
drama show SWAn is in the process
of read ying an epi sode of that
program t hat puts the amateu r rad io
community into a rather unlavorable
light. II seems that the "bad guy" in
the panicular episode is a "ham" who
uses his radios to befuddle t he police.
It seems that Mr. Spelling is not
willing to make very many con
cessions if any as to d ia logue lsome
t hing that as a producer he has the
artistic p rivilege to handl e in any way
he sees fit). Therefore, until the
episode airs on ABC, no o ne is e~actly

sure of what will be contained tberem,
and though I hale to seem pessimistic,
I doubl it a lener writing campaign
will do much to keep it off the air.
Th is may be one where we lose t he
battle, and can o nly hope lor minor
consequences as a result. If the co n
tent of the show is such as to be
deemed slanderous to the amateur
radio community. then legal iK: lion
can only be taken after the program
airs. In the interim, we must take a
wait-and-see attitude; we have no
other o pt ion. The only Ihing that
bo thers me is th et with t he mu lti tude
of amateurs within all aspects of the
media, and a good possibilit y o f t here
being one o r two employed by this
production company, why didn't they
put out teeters for an episode teen
nical advisor from within the Los
Angeles amateur community? Why is

it so rare t hat the media ever consults
us when Ihey are going to picture us?
These are the Questions and barr iers
that we must work to overcome. and
t his is what good public relations is all
about .

Now that we have expounded on
the dark side. let's get to something
good. Ed ucat ing t he younger members
of our society. the children, is one
way to insure our ful ure growt h. If we
can ins ti ll in them a fee ling that
amateur radio is a challenge of the
future, then half of o ur problem is
solved. Reaching these little people
through children's prog ramm ing is one
way, since the reason t hat children
wa tch TV is t hai they enjoy it. One of
the top rated children's programs is
t he Satu rday m orn ing sho w
$hazam/Isis. a two part p rogram
act ually with two separate programs
in a one hou r slot. (Consult your local
TV listi ngs.) 1 am pleased to be ab le to
report that Art Nadel W6TZY has
wr itten I tcript lor Isis t it led " No
Trum pets, No Drums" lhat is now in
production and will be aired in the
nea r fut ure. It will, I am told, depict
amateur rad io to our younger genera·
t ion in a pro pe r light - and one that
t hey wi ll be ab le to understand. S ince
no air date is availa ble yet, watch your
local TV listings lor the nne. If ii 'S as
good as Lenore savs, and I never
doubt her word, it may be the first
step toward a new genera lion 01 ama
leur operators.

And wi th t his, we begin ano ther
year. At thi s point a personal note to

you all: Thank you for your o ngoing
Xmas gift - the letters o f suppor t and
encouragement tha t arrive throughout
lhe year. It's these leners that let me
know what you want to hear about,
and I consider you all an importa nt
part of th is ongo ing mo nthly
endeavor. It is you who make Looking
West possible; you are as much a part
o f it as I am.

To each of you individually, Sharo n
and I send our warmest wishes for a
most joyous of holiday seasons and
hope tha t all the dreams you have lor
the lu ture come true in '76.

-

**** **** ** * * * * * * * * * * * * * * * * * * * * * * * *• •• •
: Save Six :• •• • •• •: In :
• •
~ Seventy-Six ~
• •• •
******** * * * * * * * * * * * * * * * * * * * * * * * * * *
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OL' KEN

IOf has done it again w/h is HW-7
article! 01' Ken's writing is purefy
delicious! Bet yOll edit it very linle.

Encouraging trend now in NW is
more code classes and more requests
for info on becoming hams!

Anxiously awaiting my copy of
new VHF Antenna Handbook , , ,

Clair L, Mackie W7IJY
Everett WA

1'--__1

How about ronning more artic les
o n inside antennas for some of us who
live in one story complexes with a
$mall attic and no floor ? No outside
antennas are allowed. In fact , no .....ires
are visible; l!\/erything is underground.

Also, how about some articles on
TV I filters for 6 meters? This was a
busy band, but today it's practically
dead. We' re blessed with channel 2,
Everyone is going 2m FM and 50 MHz
is a crave varc. I understand some
Dallas outfit has petit ioned the f CC
to use 50 MHz for a TV station. If one
gets in, that's it. We can't afford to
lose any frequencies.

Sherman Goldma n K8LUY
Sou thf ield MI

If ONE GETS IN. . ,

INVALUABLE

J . Bradley Flippin K6HPR
San Diego CA

CAUTION

After severa l years of your maga
zine and many interest ing and infer
mative art icles, I decided that it was
time to write and let you know that
your magazine is read and appre
ciated. The articles on surplus and
antennas hiNe been invaluable QlJides
to operating on I rather~ hobby
budget. The FM art icles hiNe been
interesting and encouraging enough 10

get this confirmed HF brass pounder
to consider putting I rig o n Two
Meter FM.

Thank you very much for your
time and keep up the good work with
the magazine.

Robin O. HlIckaby WB4GKI
Norcross GA

own a small CB business and am
starting to lose a little business - but
gaining in cleaning the air waves. By
t his I mean I've started on my way to

becoming a Novice. Thanks again! I
push ham every chance I get now I

George Weed

Vineland NJ

I am writing in regards to Sig
Peterson'S letter in the October 1975
issue relat ing to the HP-45 "timer."
You should caution your readers that
it is a counter and not a timer . The
timing has not been calibra ted by HP
and t herefore runs a t af'l uncalibrated
speed. My HP·45, lor instance, is six
seconds uc..... over a ten mlflute
period.

TRIPPING

BAMBOO OX

PUSHING HAM

PROGRAM O FFER

With regard to "Say, OM, Are You
A Computer?" (October. 19 75, p.
109), the program's writer makes t he
following offer:

He will send a punched paper tape
copy or a listi ng of t he program to
anyone who writes him to ask for it,
and includes a dollar to cover h is costs
1$2.00 for both). His address is:

Robert Sn ider , Jr.
57 Hawxhurst Road
Hunt ingto n NY 11743

Frank Kelly W21AT
HlIntinvton NY

'--__I

'--__I

I
I am plann ing to make a trip

around the world after I graduate
from college in December. I wou ld
like to know if there are any ama teu rs
in Japan, Israel. Scandinavia, Western
Europe. t he Briti sh Isles, or French
Canada who read 73 and who would
like a visitor from the United States.
I'm 22 years old, a linguist ics major
who speaks several languages, and am
very interested in making comect with
amateurs in the countries mentioned
lhat I plan to visit. All replies will be
appreciated, and answered.

Jon Forrest WB6 EDM
21414 De L. Osa St.

Woodland Hills CA 9 1364

amateur radio in the US. The FCC is
in fact Irying to help through Docket
20282, but I do believe they're not
quite on course with their su9QllSlions.
There must be enough amateurs to
show a need for existence. A5 usual,
nobody looks at what we are doing
but instead how many of us there ate
doing it.

To save amateur radio we must,
increase our numbers. If III we have to
do to do that is be friend ly Ind give
others our knowledge, let's do it!

Mark 0 , Pou WB8URH
1365 Brookside Dr.
FOSIoria OH 44830

I bui lt the "EI Cheapo Superbeam"
of WA6NLQ's, which WitS in the June
1975 issue, a~ it is work ir'lg wry well
- I got my first OX across the ocean
on it first day of use.

I had trouble findir'lg 13 foot
bamboo poles, but 9 foot bamboo and
2 x 2 lumber worked tine.

Charles McBride VE3GYT
Grimsby Ont

I just wanted to say " thank you."
Reason? I've been Involved wit h CB
Iplease read further ) lor about 11
years. After read ing 73 Magil.line for
about 7 months no..... . t he philosophy
of in t e r na t io n al communication
finally got thrOUgh my thick hoead. I

I

I

I

CAN YOU BLAME US?1 1
In the September issue 01 73, Mr.

Glenn Knight commented on my
piece in J uly's "Be My Guest." Mr.
Knight puts fanh II strong argument
thai many people are inte rested in
amat_ radio but ar-e unable to firm II
wilting ham to show t hem the right
way. A$ much as I hale to admit it,
M,. Knight is correct. Too m....Vhams
don't reenv care if the ranks ere
growing smaller. Many hams don',
cafe much about thei r hobby in
genefal anymore, and t ha t is a shame.

I wrote my art ic le on public
relatiorn. for those people who are
willing to go out and grab the chance
to interest people in amateur redio. I
wrote the art icle fro m my own
experience and I was lucky enough to
have several hams around that would
bend over backwards to help. But I do
agree with Mr. Knight that there a re
far too many hams around that are
prejudiced and turned off to t hose
who aren 't yet well ver sed in the wa~

of hamdom.
Hams in general are prejudiced.

They are prejudiced against lower
cllmed hams, higher clllSSed hams,
hams lhat work a different mode,
hams that h~ differen t interests.
Alm05t all hams are against CB a~ I
gueu I'm no exception. We _ them
getting something for nothing and
then using it _eng - while we work
for what 'M!: have. How can you blame
us?

Nonetheless, CBers are our biggest
reservoir of prospectiYe ama teu rs. and
we should be showing them the way.
Mr. Knight sa~ that cSers talk to
anyone and that fact only will turn
people the CB way. We, as amateu rs,
who enjoy o ur hobby, have to get out
and be f riendly and quit being so
damned snobbish, Such a hard thing
to do for some. but it might be t he
key to keeping our hobby around.

Some hams don't realize why I'm
pUlling on such a push for enrollment.
It is th e simple fact that the ITU
conference. to be held in 1979, will
say yes or no to the existence of

from;»ge 15

getting my money fo r that inteffiting
journal, al$O.

J enjoy every featu re of 13, eYen
your editorial$. Some of them I agree
with and some ror. But mostl y for.
You have a lot of common sense in
your arguments and I like tha t very
much. You can quote me.

Francis K. Casse ls W1GVA / l
Calai, ME

d, " I • • ~
~ , •

RS~
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SUGGESTION

reQuirements c an be hand led auto
ma tically with about 10 ICs with
minimal inter ference w ith the micro
prO<:eW:lr.

Carl Rub in WN2UOa
Chappaqua NY

If there is a ham who has a General
t icket (or abov e) and wants to help
othe rs. here is a suggesl ion.

Many Novices and non-ham~ enjoy
listening to the voice bands. If a
General ham would give instru::tion to
the Novices and non·hams. it would
be great! A General class t icket is w ry
important to me and ot her Novices.
I'm sure.

Jack Rt9-Ila WA3YGJ
Con"'ohocken PA

'---__II

I'm also d es igning a 12KX8 RAM
board u sing 4KX1 dynamic RAMs.
These currently go for $ 23 each, but
by the end of next year 1 expect
they ' ll se ll fo r % o f th at . Refresh

82 14 - interrupt controller;
8255 - programmable per
ipheral interface (24 bits of
IIOJ;
8 251 - teletype interface chip
15 level or 8 levell .

Fo r $ 2 5 0. Int e l dist ribu to rs
(Cramer I will sell you a 13 c hip set
including an 8080A and one each of
t he above chips. I o rde red a set when
they were f irst an nounced for a co m
pa ny project , but it wasn 't scheduled
for d elivery until mid-October. These
new chips allowed me to d esign a
complete system. including 2 KX8
PROM, I KX8 RAM. CPU and rzo. on
a single 5.5" )( 7" peie ted circui t
rom!.

will be $lJpplied factory coded with
either a te lety pe input monitor or a
keyboard input, CR T d isplay OUtput
monitor. The moni tcw- programs will
allow you to enter programs from
your keyboard on TTY. then execu te
them. To my knowledge, t his is lhe
least e xpensive way 0 1 getti ng a
system up and running. The MCS6502
is comparable to the Int el 8080 and
t he Motoro la M6800.

I have some news of interes t fo r
8080 users. In mid-August , Intel intra.
duced t he 808OA, a redesigned 8080
with full TIL drive capability on all
outputs for $150. At the S8I'I'le time,
lhey announced a number of new LS I
support chi~, including:

8708 1Q24X8 erasable
PROM 4 50ns ;
8 2 2 4 clock generatorl
driver ;
8228 - svuem controtlet /bus
driver;

CASH SUPPORT'---__I
Enclosed is $26. Please renew my

subscription to 73 Magazine for three
years and give me a one Yt'ar charter
subsc ript io n to BYTE.

I' m part ing with all this cash to
support your editor ial policies of
tell ing it l ike it is and provid ing the
mos t ads a nd articles each mont h.

I also share your e nthusiasm for
microprocessors and spent pan 01 th is
morning ordering parts for my system.
I 'm basing my system on the
MCS6502, an 8 bi t NMOS chip just
made available by MOS Technology,
roc.. Norristown PA - lor the bargain
price o f $25. They plan on in tro
dueing a combination 64X8 RAM,
1024X8 ROM, 16 b it I /O chip this fa ll
- also lor about $25. Their ROM
portion is not field programmable, but

I

""c:»rks
NOTE: Timesimd Days are giVfm in GM T.

E. H. Barnett WBOIIX
Route 1
AshJimd , Missouri 65010

NET TYPE

1- Information
R _ Rag Chew
s -Semce
T - T~ff;c

My wife and I had a nice vscenon last month. While driving through rome pretty isolated areas of Wyoming, we both
found it comforting to check into the Independem Counry Hum er 's Ne t 04.333 MHz all day}. We were in places where
it was 50 to 60 miles to the nearest service sta rion and CB was useless in case o f emergency. Vi va la difference!
Apparently the news rravels slowly from Washingron ~ people in the mountain srates were driving at whatever speed
they wanted to.

My rhanks to WA5RON, WBQLSI, K4FRX, W88TFP, K4HXW, KBYFX and others who dropped ~II note relling of
their netf. Th~ life included iff rhis «firion.

INT£ RCOMTI NE NTAL

Weste r n ~ emi ~ ph ere

Net Type

,
•s

"'.
Intercon t inenta l ~ j s s i o n Radio
Sa l t ..iners
Intercon tinental Mi~~jon Radio

0>"
'000
18"

Mon __Fri

Da I 11
Mon- -Sa t

14280
128S
14280

...
'""'""'"

NATI~W lDE

Uni t M Sta tes
lInHPd Sta tes
Un HM Sta tes
lJn ltPd Sta tes

s
s•s

Independent Count y ~ unters

Int e r s ta t e R_Y Se r vice
Corn Cob Net
Interst ate R_Y Service

tont o

0>"1100
1200

Coot.
Tu--Sat

Da ily
Mon __Fr i

lU31
tooe
1274

'63"
'"'"'"'"

Eu t UnltPd Sta tes
Eut Uni t Pd Sta tes
Eut Un ltPd Sta tes
~rthern Mi d U.S .
~H UnHPd States
Nor t he rn Mi d U. S.

s II _Y Ser..ice ooסס
Tu __ Sat

"" ".s R_Y Sery ice 12" Dail y 1278 ''"s R_Y Service "00 '"" "" ".r Plcone t "00 rlai ly 3925 ue
s R_Y Se r vi ce 1800 Mon __F,; 1263 '"r Plconet ieee O<l! ly ] 92S '"

STATE WIDE

"n.
n....
sc

r ~rth CaroHna '"' 00" Daily "" tse
r Fl or ida S8N 11 00 Mon __Sat 3940 rse
• 1J1 19ht s of tl>e " 1130 Mon__ Fr i 39tO '"r "'i<lwe~t CW Net 1800 '" ]725 "r ..". 2'" 1'IIIn--Fr i 3110 "r South Clrollna Sll/I 2'" DaHy "" ''"
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by
Larry Kahaner WB2 NEL
4259 Bedford Ave.
Brooklyn NY 11229

Clocks...

Fig. 1. 555 timer. 1 - ground; 2 - trigger; 3
- output; 4 - reset; 5 - control voltage; 6 
threshold; 7 - discharge; 8 - Vee.

"one shot," where it acts as a timer and
pulses once at a predeter mined t ime.

The circu it fo r the one shot timer is
shown in Fig. 2.

Pin 2 is the trigger and a pulse un der '{3
Vcc will set an interna l flip flop . This flip
flop releases the short c ircui t on C, imposed
via pin 6. Th is in turn drives the outpu t (pin
3) high . The capacitor now starts to charge
[remember T = RC) and when it reac hes 2/3
Vcc the fli p flo p is rese t by a compara tor
and the output goes low, as the capacitor
discharges quick ly . 2/3 vee is the threshold
voltage.

A very good featu re is that once
tr iggered, th e clock wi ll not retrigger until
t he elapsed t ime is up. Th en it can be
manually rese t. However, if we do want to
ret ri gger it du r ing the tim ing cycle, a ll we

A cl oc k is a devi ce that
emi ts pul ses at designated
inter val s . The pul ses,
either logi c 0 or 1, can be
used to sy nc h ro n ize
different parts of a circuit
so they function or turn
on at the same time . . .

A ll right already: what's a clock? That's
what many readers have asked , and

this article not on ly answers the question
but shows how to build one and incor porate
it into a complete Ie experi ment ing unit.
And to satisfy those who have asked for
simple projects to show tC logic "even if
they don' t do much," we have that, too.

First, a cloc k is a device that em its pulses
at designated interva ls . The pulses, either
logic 0 or 1, can be used to synchronize
different parts of a circuit so they funct ion
or turn o n at the same ti me. For instance,
we may have fi ve flip flops in one circu it and
want them to activate together. By con
nec ti ng them to the same clock we are
assu red that they operate simu ltaneously.

If we have a clock that pu lses at o ne
second intervals and it drives a seve n seg
mcnt LED so that numbers are counted, we
have a clock, in the everyday sense.

555 rc Chip

The heart o f the clock is the 555 IC chip
shown in Fig. 1. Th e internal circuitry is
complex. The equivalent circuit made of
disc rete components takes over twe nty t ran
sistors, half a dozen resistors and a few
diodes. It is a linear device.

It has many uses, bu t the two most
common ones are astable operation, where it
continues to emit pulses, and mo nostable, or

2

3

4

• pe

VCC
RI

4 8
7

3 R2

I 2 6

J ;:hC

CI

VCC
y
4 8

2 7
I

3
6

'£I 5
I

;:h C"'OI
/:? .0

Fig. 2. One shot timer. Fig. 3. Astable operat ion.

22



Really Simplified!

have to do is pulse both pin 2 and 4 at the
same time and the cycle will start again.

To prevent accide ntal rctriggcring during
a l iming cyc le, pin 4 should be connected to
Vee to insure that it cannot go low. The
equation for t iming is approximatel y t =
Rel . R is give n in Ohms and C, is in farads.
Wi th the proper values, timing from man y
hours to hundred th s o f a second can be
obtained. (For an applicat ion see "The
Alligator Squelcher," 73, Sept. 75 .)

The astable operation is the mode we
have been discussing most of the time. The
circuit is shown in Fig. 3.

lt is similar to the one shot excep t tha t
pins 2 and 6 arc connected toget her. That's
r ight ; it t riggers itself. The capac ito r charges
to 2/3 Vee, then discharges. When it dis
charges to 1/ 3 Vee, the clock tri ggers vi a pin
2 and ano the r cycle co mme nces. 1/ 3 Vee is
known as the trigger vol tage. The cycle is
dependent upon R1, R2 and C. The fre
quency is eq ua l to l .4/( R 1 + 2 R2) C. The
graph makes it easy (Fig. 4).

Building the Clock

As you can see from Fig. 3, there is not
much to it. After I breadboarded it, I just
took the whole thing and mounted it inside
the same chassis as the 5 vall power supply.

Parts layout is not critical (I always wanted
to say that ), and since the clock dra ws so
littl e current, I leave it connected to the
supply out put all the time.

To obtain variable speeds two choices are
available. On e is to vary the resistors, the
ot her is to vary the capacitor. Because I had
no potentiome ters of the correc t va lue, I
deci ded to leave R1 + 2R2 constant at 10
megohms and use a rotary switch to select a
1, . 1, .0 1 or .001 uF capacitor. This gi ves
speeds of .1, 1, 10 or 100 Hz. For a
precision clock, kee p adjusti ng until the
proper speed is reached while checking
against a known reliable source like an
oscillosco pe or co unter.

If an LED is connected to the output
(yo u may need a dropping resi stor of 150
Ohms or so depend ing upo n your LEO ), and
the speed is slow enough, you will see that it
stays on lo nger than it blinks. Thi s is correct.
As ment ioned before, the o utput is high
dur ing the t imi ng cycle. However , the
change is the importan t th ing a nd that
occurs at the proper t ime according to the
RC ratio. The logic sta te in the "between
t imes" docs no t really matter.

Continued

No excuses for non-I C
experiment ing will be
valid after th is art icle is
digested .•.

NO.'

150n

150nCLOCK

Fig. 5. 7400 tc blinker.

Fig. 4. Values of R ], R2 and C versus
freq uency.

___"7 RI + 2 R2C-p.F
I ,.."L----.cf----,---.----,

.0 0 1, I 10 100 100 0

FREQUENCY- Hz

.0 ,1----1-""<1-.....1---1
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PROBE

150n

150 n
NO.1 HIGH come with "house numbers" instead of the

usual 7400, 7402, etc. The notations keep
track of these.

Fig. 7. Two input comparator.

Don't Do Much

Readers have asked for simple sc hematics
that teach logic even if they don't do too
much. Now that the permanent breadboard
is built, we can get star ted.

The 7400 chips are good ones to play
with. Buy a few. Especially get the 7400
NAND gates , 7402 NOR gates , 7408 AND
gates and the 7432 OR gate chi ps. This will
give yo u the four basic gates to experiment
with .

In Fi g. 5 we have a circuit for a blinker.
Wh cn the clock output is high the #1 LED
lights. LEO #2 sees low logi c because the
NAND gate makes its 1,1 input into a 0
output . When the clock emits a low, LED #1
stays off but LED #2 sees a high and lights.
Cute, heh ?

Fig. 6 is a logic probe . It's a long time
favor ite circui t and has been around for
quite a whil e. (Dec. 74, 73 has another one.)
It's a useful tool and does do much. You
may wan t to make a permanent one. I
include it because it's a good example of
logic. Whcn the probe contacts a high, LED
# 1 lights. For a low, LED #2 lights. The
logic is simple to trace. It is si milar to the
blinker but it will not load down the circuit
under test because the LEOs are not "seen"
d irectl y. Add thi s to the power supply, clock
and breadboard , and you are all set.

Fig. 7 is a comparator. (Did you really
think I would mention it before and not
explain it now?) Its job is to compare two or
more si gnals and if they are the same logic,
give us a logic 1 output. Its logi c is simple to
follow. Kcep in mind that it compares any
similar signal 0 or 1. Instead of the NAND
gates you can use the 7404 NOT gate chip.
Try yo ur hand at design ing a comparator to
handl e more than two inputs using the
two-input comparator as a building block.

If you have not already done so, t ry
building a few of the flip flops that you have
seen in the last articl e. They will work just as
casily as these si mple ones. From personal
experience, I have had better luck with ICs
than tu bes or transistors. They arc easier to
trace and troubleshoo t and either "work or
don 't work." There is usually ve ry li ttle
opt imizing and fud ging as in tubes or biasing
problems that you encounter in transistor
circuits. And it' s so much fun whcn the
majority of your projects need only a 5 volt
supply.

Please continue to write and tell us what
you would like to see "explained ," You arc
our input. _

TPUT

The Permanent IC Breadboard

When experimenting with ICs, we can
fi nd ourselves in a wire jungle. The
innocuou s 14 pin chip can strangle us in its
spi dery tentacles. The permanent bread
board will save us. It is si mple to build and
convenient to use. No excuses for non-IC
experimenting will be valid after this article
is digested.

Start with a perfboard. Allow about 4" x
3" for each socket that you want. Since
most ICs are 16 pins or less, I decided to
design the system around these holders .
Punch a ho le in the board and mount the
holder. Since the holders will be subject to
lots of wear and tear . I spread a th in film of
epoxy around each one to hold it fast. Then,
on each side mount the typc of soldcrless
termi nals you prefcr. I used the spring type
termi nals. They are amaz ingly sturdy and
the spring can keep a largc number of wires
vcrv tight. Soldcr each terminal to its respec
tive socket lug and yo u are in business.

I also mounted two LEOs to use as testers
and logic tracers. If you plan to work with
chi ps of more than 16 pins, mount them .
Keep in mind that a 16 pin socket can also
be used for two 8 pin chips. Mount as many
sockets as you wa nt. A TO holder may prove
helpful. Feel free to customize.

For a deluxe model, mount the power
supply and clock in a chassis, but instead of
a metal cover, use the bread board . Mount
terminals for v ee, ground and clock output,
and another for cloc k speeds, and voila! A
self conta ined IC experime nte r. All you will
ever need in one un it.

As your chip collection grows, a safe way
of storage is needed. Try putting the chips in
a soft piece of styrofoa m. The pins remain
undamaged and notations can be made on
the styrofoa m with a pen. Sometimes chips

'1 ou

}-J

Fig. 6. Logic probe using NOR gates.
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De-Strain

Your Ham-M

by
Louis Berman K6BW
1020 Laguna Avenue
Burl ingame CA 94010

F o r the older model Ham-M Rotator, the
final result is superior to the switching

syste m presently employed in the newer

mode l. The object ive in both instances IS to
case the torsional strain imposed on the
rotating shaft and antenna resulting from the
immediate engagement of the brake when
power is removed from the rotor in the
or iginal version. Th is is done by momen
tarily delaying the brake action. The simp le
wi ring change, together with the following
inst ructio ns, should encourage even the
lowest begin ner to make the modification.

Modification Instructio ns

1) Li ft off bakelite housi ng by unscrew
ing the four bottom- mou nting feet. Detach
meter pa nel by removing the four screws
holding it to the bottom plate. Disconnect
the two meter leads. This frees the mou nted
bake li te componen t board from the meter
panel bracke t. Remove the meter. Unclip the
two panel la mps. The co ntrol lever switch
contac ts a re no w fu lly ex pose d.

2) Screw back into position the bare
panel bracket and re-mount the bakelite
housing in place.

3) Drill a small hole in the bakelite panel
1 1/8" from eac h end of the panel front and
5/8" fro m the bottom edge. Pass the drill
straight through eac h hole in a direct line
and drill a ho le in the meter panel bracket.
Remove the ba kelite ho using and the metal
brac ket.

)1

)J
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4) Enlarge the left hole in the metal panel
to mount the push-button switch with the
two contacts in a horizo ntal li ne. Enlarge the
right hole in the metal panel to mount the
miniature DPDT switch oriented so that the
bat handle moves horizonta lly .

5) Discon nect the ac input lead from
contact 7 of the lever contro l switch. Add
about th ree inches and re-route the lead so
that it passes to the right of the 3A fuse.
Solder this lead to the left-hand co ntact of
the push-button switch. (Contro l lever con
tacts are nu mbered from 1 to 8 in a
cloc kwise direct ion.) Solder a wire between
the left contact of the push-bu tton switch to
both middle contacts of the DPDT switch.

6) Remove the instrument transformer
lead fro m contact 4 of t he lever sw itch a nd
solder it to the right-hand contact of the
push-button switc h. Leave enough lax in the
wire to provide working space betwee n the
meter panel bracket and the co ntrol lever.

7) Solder a wire between the right con
tact of the push-butto n switch and o ne of
the "on" contac ts of the DPDT switch
(brake ou t position I).

8) Disco nnect the power transformer lead
from contact 6 of the lever switch an d so lder
it to the ot her "on" contact of the DPDT
switch (brake out pos ition I). The other
primary lead of t he power transformer goes
to the 3A fuse, as shown in the diagram.

9) Lever contacts 4, 8, 6 , 7 are not used .
Contacts 1, 2, 3 rema in to actuate t he rotor;
contact 2 also completes the brake so lenoid
wind ing c ircuit.

10) Chec k the wi ring carefully and re
mount all parts except the ba kelite housing.

Test Operations
1) Push-butto n mo mentary switch li gh ts

lamps and monitors the compass readin g.
2) Dou ble pole double throw switch is

left in the "off" (bra ke in II) posit io n whe n
the unit is not in use; panel lights are off and
brake is engaged to secure the roto r.

3) To rotate the antenna, snap the DPDT
switch to the "on" (brake out I) position;
panel lights are on and brake solenoid is
actuated, releasing the brake. Moving the
contro l lever to the left or right energizes the
rotor and permits free CW or CCW rotatio n.

4) Release contro l lever just prior to
reaching intende d co mpass positio n, per
mi tting the uni t to coast to a full stop. Snap
DPDT switch to the "off" (brake in II )
positio n to lock the rotor and turn off t he
panel lights .

Housing Removal
The fo llowing ste ps perm it lift ing the

bakelite housing vert ically (as befo re):
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Fig. 2. A - Push-button momentary switch; B - Miniature double pole,
double throw switch; 1- Brake out; II - Brake in.

1) Enlarge the left hole in the bakelite
housing to admit a removabl e hollow shaft
ex tender to f it snugly over t he button of the
push-butto n switch. I used an old TV hollow
shaft slotted at the open end, with a small
kno b at the other end.

2) Drill ou t a horizo ntal slit in the
bake lite housing at the right-hand hole wide
eno ugh to admi t a removable lever. I used a
one inch le ngth of 3/1 6" copper tubi ng,
slightly co mpressed at one end to fit over
the bat hand le and flattened at the other e nd
to fac ilitate lever movement.

3) Impress the followi ng labels over t he
appropriate ho les on t he ho rizo ntal ledge
above the flut ing: "meter-push on" and
"brake-in out" (or "brake-out in", which
ever t he case may be).

4) As an added refinement, mou nt an
octal socket in the rear on one inch stand
offs and permanently connect the output
leads to the pins of the octal socket. The
cable leads are soldered to the appropriate
pins on an octal p lug for easy removal of t he
cable.

In summary, to reverse an old adage, the
ent ire modificat ion is easier done th an
said! -
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by
John M. Murray W1BNN
4 Kenwood Circle
Bloomfield CT 06002

Hot Carbon

Th er e s rt tmg on t he
curbstone was the most
b e auti ful t el e ph on e
microphone I'd ever seen.
Soon it was under my
coa t, as I rapidly pedaled
away . ..

D uring World War II our military had an
expression that was widely used : "to

liberate" meant to help yourself, particularly
if the stuff was enemy proper ty. All too
ofte n, if not most of the t ime, anything
attractive that belonged to someone else ,
enemy or not, was subject to li berat ion if
the owner was not around or happened to be
loo king the other way .

I started rather young, long before the
war. Someone said there 's a bit of la rceny in
all of us. Probably W. C. Fields. Anyhow, I
was coming home from school o ne
afte rnoon on my bicycle when I saw a great
cloud of dust rise up near our apartment
bui lding in Washington, D. C. Wrecker s had
just leve led an old house, which had co me
crashing down.

There sitti ng on the curbstone was the
most beautiful telepho ne microphone I'd
ever seen. It was one of the old verti cal jobs
with t he If-hook for the receiver earpiece . A
lovely br ight green cord was co iled up and

hu ng over the mouthpiece. What in the
world was it doing there , I wondered.

This was no occasion to elaborately
reason out that the workmen might have
left it for the telephone company to pick up.
It was much easier to assume they would
soon fli ng it in their dum p trucks, which
were rapidl y piling high with trash . Such
waste would be awful.

I took a furt ive look in all directions.
Suddenly the beautiful microphone was no
longer on the curbs tone. It was under my
coa t, as I rapidly pedaled away.

Thus, that mike with the bright gree n
cord began its journey into history.

A couple of years passed . My father 's
engineering caree r involved our moving
several times. But wh erever we went, t hat
mike sat on the table near my rad io
appara tus, where 1 could look at it and
admire it. Soon I had my ham ticket and
found myself president of the Phillips
Academy , Andover, Radio Club - NU1SW.
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Fig. 1. 192 7 Hartley circuit OX machine at NUISW. For anyone who wishes to build this
magnificent transmitter, we will be pleased to forward a list of component values and
recommended hardware. Simply send us S5.00 and a copy of the New York Tim es for Sunday,
April 1, 1956. You will receive the information in a plain 'Wrapper.



(We had no official international prefi xes in
those days. We all had accepted an ARRL
system: N sign ified North America and U,
the United Statcs.]

Naturally, my beautiful mike sat proud ly
but silently next to the CW transm itter.
NU1SW's 204-A, in a self-excited Hartley
circuit, had become a bi g deal on the 40
meter band, with about 30 co untries to our
cre di t by mid-winter, 1927. But this was all
night-time stuff, mostly to be had in the wee
hours of the morn ing. Wi th 1,500 volts RAC
on the plate at 190 mills, we were putting
out enough rf in the an tenna to draw a one
half inch spark o ff the feeder wire with a
lead pencil. That was a dandy way of
check ing the output in those days.

Well, sno w was falli ng one Saturday
afternoon, and a howlin g New England gale
was slapping our antenna halyards against
the 60· foot po les. The ham shac k was nice
and warm, with a banked wood fire in the
iron stove. Everything was fi ne, but the 40
meter band was dead - just about
completely, except for WI Z, which was on
Cape Cod, I believe, a commercial CW outfi t
at the edge of our band. WI Z would send a
tri logy of Vs, sign hi s call - and then repeat
ad nauseam. This was too much !

Wh y not try 20 meters, which was getti ng
very popular? We had never operated there
before - or even listened on tha t band . My
friend Gera ld Marcuse EG2NM (E for
Europe, G for Grea t Brita in) had been
broadcasting with voice to Australia and
New Zealand around 32 meters for seve ral
years - with grand success.

It didn't ta ke long to halve the 40 meter
inductance for the rig and to change coils in
our Ge ne ral Radio wavcmcter. The
capacitance of the tan k coil condenser
(variable capaci tor to you you ng laddies)
was fortu nately okay to resonate the
oscillator coil on 20, so that the wavemeter
indicator bulb li t up like a stockbroker 's
eyes when he smells money.

The wavelength readout, as you guys
might cal! it, was 20.9, o r 14.354 MCS 
Quite legitimate in those days. Antenna? It
was much too cold to go o uts ide and fidd le
around. I had that one figured out, too.
Hopefull y. With indoor space li mited to just
about 16 feet in any direc t ion, I soon had a
copper wire strung up at about that length
and coupled with a 250 u F condenser to a
fou r tu rn coil adjacent to the plate side of
t he osci ll a tor tank . Oh, boy ! The
con traption loaded up just fine. Backing off
a bit with the antenna coil, the pl ate mitts
were steady at about 190, with the 204-A
running as cool as a cucumber with the key
down . Probably 125 watts output. Th is was
it - maybe!

Our Phillips Academy Radio Club in 1925. Only four years earlier the first
amateur radio signals had bridged the Atlantic and then spread out over the
globe. Between 1925 and 1929, ISW, first with no prefix, then with V,later
with NU and finally with W, was known from New Zealand to Tokyo, from
London to Capetown. The school faculty, including our "ad visor, " who never
put foot in the shack to my knowledge, had us cased as a bunch of scientific
freaks. It's good to kno w that the WISW boys have been doing nicely in
recent years, with a more enlightened group of schoolmarms hovering in the
background.

Tuning over the band at 2: 25 pm, I heard
no signals. So I hit the key with a CQ, slow
and steady - which was top style to snag
DX. Then, ni pping over to receive, there was
only the gen tle hiss of rad io silence - until
suddenly, as I moved the dial across the
band, a very st rong signal popped up, call ing
us. Probabl y a loca l, we thought, un t il he
banged ou t his call : EG2AO. The call book
gave his locat ion as East bournc, on the
channel coast of England, in Sussex. And
daylight nearly all the way across! "Good
afternoon, o ld man," he CW'd at me. " Your
signal's fine business. Very steady RAe,
almos t PDC."

After I gave him his report, he continued,
" Say, old man (I was 16 years old ), your
signal's th e best yank ever heard here, nearly
as strong as WI K (a 10 kilowatt commercial
stat ion on 20.2 meters)." We had a
delightful QSO, winding up by his saying,
"Am no w reading you on the loudspeaker.
Wonderful!"
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My little liberated
microphone ...as making
history , at least for us . ..

As '¥'IC signed off, I found myself staring
at my beautiful microphone with the bright
green cord. Why not? Why not try some
voice on these guys ?

Having no modulator of any sort, the
o nly answer was to make up a crude version
of FM known as loop modulation. In short
order I'd rigged the mike inductively to the
wavcmcter, whi ch I placed ncar the grid end
of the tank coil. But not too ncar . There was
lots of rf floa t ing around.

A tentat ive " hell o test" into the mike
made the wavemctcr bulb fl utter in sync and
the plate milliammeter wi ggle a few mills
upward. It was a durn good thing there were
no television sets around.

Now to fi nd a guinea pig for my
experiment. A CQ DX on CW brought quick
response from EB4BC in Antwe rp, Belgium,
who reported us loud and clear. "Sure, go
ahead with fane, " he replied , when I told
him of my wi ld modulation device. So I let
him have it at some length, watching the
li tt le wavcmcter bulb twinkl ing with my
words.

Then I switc hed back to him. " You ta lk
too fast, old man. Don 't understand English
well. Please say a few words in French ."
Fortunately I was able to com ply, which
brought for th an excited "fine business,"

wi th many CW exclamation points.
For some time I continued with him ,

watching the snow coming down in great
sheets ou tside. This fone business was really
fascinating - one could say so much more in
a given amount of time. Also, my little
libe rated mi crophone was making history, at
least for us.

Several other club members had joi ned
me by now. We were all amazed at our
success and anxious to get some really big
DX on voice. The Belgi an sta t ion was about
3,400 miles away. What about Africa - or
even Australia? So we sent out a CQ DX on
voice, repeating several times. "Calling
Africa or Australia," I sang into the mi ke . It
was a superb bit of opt imism that had us all
but breaking up.

And then, suddenly, there was FD-A3Z in
Capetown, South Africa, calling us. He was
on CW with a good strong signal. We 'd
worked him before on 40 meters . He was
about 7,800 miles away. Real DX.

" Yo u r voice lo ud and clear in
Capetown," he said. "Congratulatio ns. First
American amateur voice signal ever heard
here! Glad to work yo u again ."

We than ked him, giving hi s report - and
explained what the modulator lash-up was.
About then t noticed a thin wisp of blue
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Apparently
NU1S W, The Phillips
Academy Radio Club, was
hot news back in April, 1927.
Param ount Newsreel took this shot
of john Murray (at the famous purloined
microphone) for showing in movie theatres
nationally. To the right is a General Radio WOllt'

meter. To the left is our low power transmitter, an 852 self-excited Meissner job. The
cam eraman insisted on hanging that crazy, obsolete switch and huge old RCA helix coil on the
"Wall for "art istic effect. " The double deck receiver lash-up has a honey coil job on top, which
REL (Radio Engineering Laboratories) bu ilt especially for us, designed and donated by the late
fabulous Henry B. j oy (W)8 IA, 810, IAHM, KFKIV, at that time president of the Packard
Motor Car Company. Beneath it is an Aero regenerative receiver, both units battery operated,
of course, since there were no oc powered sets in general use at that t ime .
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smo ke rtsmg up from the microp hone.
Hurriedl y we turned it back to him.

He reported everyt hing fine up to the tail
end o f our transmi ssi on. " Bad disto rt ion
then set in," he said, "and your transmitting
frequency really jumping arou nd ."

When I turned o n o nce more to reply,
blue smo ke gushed fro m the mike. If this
conti nued, the carbon grains would solidify
in a ball. Quic kly shutti ng off things, I
moved the wavemeter a bit further away and
detuned it slightly. Then, hol ding the mike
by its shaft , I banged the dayl ights ou t of it
o n the bench.

"You 're ou t of you r m ind: ' one of the
boys said. " You're going to bust that thing: '

So , I gave it a cou ple more whacks to
show I knew what I was d oing, then
swi tched o n the transmitter. "Calling
FQ-A3Z," I said. " Are you st il l th ere ?"

" Lovely," he came back in his CW, "just
lovely. But your voice much weaker now."

Then, all of a sudden, I fel t as if someone
had slammed me in the back o f the head
wi th a wet doormat. I began to ache allover
and broke out in a cold sweat. Our 2nd o p,
Bob Schirmer, signed off fast with the Sou th
African. " You 'd better get down to the
infirmary right away," he said. " You 're red
as a beet ."

It wasn 't easy. Ho wever, he managed to
help me walk the half mile and tu rned me
over to the head nu rse, Mrs. Mc Kiver. She
took one loo k and had me guided to a first
floor bed . I never could have navigated the
stairs and was by now, they reported later,
not making any sense. My temperature was
105.40

• Emergency wo rd got the school
doctor on hand in jig t ime . He co uldn' t find
a nyt h ing wro ng e xce p t my hi gh
te mperature . Fortunately, it was not. .
tncreasmg.

Dr. Page was not no ted for his sense of
humor. A serio us- minded little guy , he had
three pet phob ias: With no ur gi ng at a ll , he
was ready at any given moment to preach on
the vi cious evi ls of tobacco, alco hol and
co ffee. Mrs. McKiver told me later tha t my
greet ing, when he showed up at my bedside,
was ha rdly liable to put him in a good mood.

" Hello, sweetheart: ' I said. " You go t a
cigar on you ?"

He surveyed me co ldly for a mome nt ,
then raised an eyebrow. " You been
drinking?"

"Sure, Doc , that 's right. May be I need a
cup of black coffee . No sugar, please ."

He seemed to ca tch on, tu rni ng to Mrs.
McKiver. "This boy's del irious. I've go t to
find ou t what he's been up to ." He sat down
on the edge of the bed, grasped my wrist and
too k out his watch . " What have you been
doing today, young man ?"

" Just so me rad io expe rimen ts you
wouldn 't understa nd - and flo at ing ou t over
the Sou th Atl antic Ocean o n a dreamy
cloud , sweetheart, and going like hell 
about 186,000 miles an hour ."

Dr. Page looked at Mrs. McK iver. " Cool
compresses on his forehea d, please. I' ll be
back later. " Then he prescribed a mild
seda tive.

In almost no time I was o ff in a fevered
sleep whic h lasted for several hours. When I
o pened my eyes he was back agai n, shaking a
the rmometer. I was no w just about normal
- but with a jagged headache.

While I was fl oating around o n my cloud,
he'd bee n doi ng some hasty consulting wi th
two o ther loca l doctors and had even called
the Peter Bent Brigham Hospital in Boston.
" You r trouble has some thing to do with
rad io currents, " he said. "Somehow your
system has absorbed a dangerous dose of
these radio frequencies - givi ng you an
arti ficial te mperature which cou ld have
killed you if you'd go tten much more of it."

Then I explained the tests we'd made and
th e smoking microphone. His careful
question ing brough t out tha t my hand had
been o n portions of the unshielded
micro phone cord and also had held the
shank of the telephone for an undul y long
t ime. I'd just been overly exposed to a force
I really didn ' t kno w anyt hing about.

" I believe," he co nt inued, " if you were
about to co me down wit h any o f a num ber
of differen t Illnesses, you have killed the
bugs, luckil y not you rsel f to boo t. A rise in
temperature is nature's way of co mbatting
unnatural int rusions and infecti ons. In yo ur
case, there was only one bug invol ved , a
rad io bug - you. You 'd bett er be more
careful."

His advice was well taken. Dr. Page was a
lot more thoro ugh than I had imagined . It
was no t unt il several years later that the
med ical profession was experiment ing with
artificially induced rad io frequency fevers to

. help in alleviating certain infections, no tably
pneumonia. A New York doctor told me
that a govern me nt hospital had ach ieved
sig n i f ic a n t re su lts in th is respect.
Furthermore, it had been determined th at
there was a defin ite cu t-off po int beyond
which the human system could not ta ke
these artificial fevers, somewhe re in the
neighborhood of 106° . Just a few more
QSOs that afternoon would have cooked my
goose, some what the same way that the
microphone with the beautiful gree n cord
got cooked.

50--0-0 •. . the next tim e you sec a
telephone with a beaut iful green cord sitti ng
on the curbstone, I suggest you leave it
there. -

All of a sudden , I felt as if
so meo ne had slammed me
in the back of the head
with a wet doormat ...

•

Just a few more QSOs that
afternoon would have
c o o k e d m y goo se,
so mewhat the same way
that the microphone with
the beautiful green co rd
got cooked . . .
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from page 3

to some of the restau ra nts , ., and
chew the rag about ham radio on into
the evenings, drop a Iine or call me
and let me know. Th e group rate is a
real bargain ... runs about $150 or SO
for the week for the hotel and lift
tickets. plus $50 ' Of lessons, plus
meals. You only live once, so get out
and join a lun group for a week, Don't
IOfget 10 bring an HT with 52 in it,
even if you MIllO! to borrow one , . .
and a charger too.

When you prepay lor this dUI you
are eligible for reduced rate air fares.
From Boston it cuts the cost from
$276 RT to $207 . .. not bad. It'll
probably give you a !JOOCI cut from
where you are too. Please let me know
as soon as you can about this so I can
make reservations. Call Wayne Green
at 603-924-3873 or write c/o 73
Magazine.

FCC - PROF OUND CHANG ES

For the last few years I've lelt that
I WIS trying to shovel coal up a shute,
to coin an expression which young
sters probably won'l understand,
h..... ing never watched coal being
delivered to homes.

Amid cries from many amateurs
not to rock the boat, you can't fight
citv hall, etc.. I have been making
what seemed to me to be fut ile
suggestions about de-regulat ing ama
teur rad io. When Wa lke r wanted to (/0

to even more license classes I sighed
and filed my pro test in an editorial.
When Walke, came up with the
repeater rules I cried out in anguish
and (/Ot together a group of amateurs
to take the complaint to the boss: the
FCC ColTWTlissione~ One of the most
attentive ears at that hearing in
January 1974 was f1O\/Il Olairman
Wiley . ,. who seemed 10 be enthu
siastic about the idea 01 freeing ama
teur radio from restncticos so ama
teurs could invent and experiment
without hev ing to file in si xteen
copies, complete with a six months or
longer wait.

Whether my constant nudging had
an y effect 0, not, it does appear that
we a,e (/Oing in the direction that I
have been pushing ... de-regulation
. .. lewer license clas~ instead of
more " . getting rid of the growing
weller of restrictions. I'm almost
afraid to tell you the extent that this
thing may be going. There is a strong
movement deep within the FCC to set
up basic guidelines ... concepts, as it
were ... and then gel rid 01 all the
mass 01 rules.

ColJld you deal with a situation
where all repeater rules were taken

"

off? Where it was up to us as amateurs
to make sure we have coordinating
groups and that all repeaters abide by
the coordinators? I wrote about thiS
last month. This would mean that we
could, i' we wanted and the coordin
ators were in agreement, set up 10m
repeaters .. , crossband repealers . . .
20m to 220 MHz repeaters, etc. We
could use timers on them, if we
wanted, , . or not.

People generally tend to group in
positive or negative reactions to
change, .. the pos itive tend to view
problems in terms of so lutions ... t he
negative in terms of wh y you just
can't do things. I suspect that should
these changes come to pass that we'll
have a lot of reaction of both kinds
... which will you be, a positive or a
negative7

What about sub-bands? With lhe
rules out the window we would be
able to use any mode on any pan of
any band ... yes, , understand that
this is absolutely impossible ... to
answer the negatives. But perhaps
with some basic '}Jidelines it could
work. It sure would be nice to be able
to use SSTV and RTTY on the seme
freque ncy '" I think the y'll (/0

together well, .. both can be stored
on cassettes .. , both work via com·
puters, etc.

Fund amental changes such as this
will take a good deal of time. l et 's see
if we can't be a help by thinking and
talking about how we could set up a
minimum regulation system which we
could lilllO! with. 00 we need two or
three classes of license? One thing I do
know, if we de-rl!'}Jlate substantially
this will mean a lot more fOf the
AR Rl to do, for we will need to MIllO!
organization to get cooperation .. .
and without cooperation we have only
anarchy.

The FCC is not un awa re 01 the
impact of dela ys o n lice nsing and they
have in mi nd a li ttle st rateqem which
might help, .. they may ma ke it so
that once you pass your exam you can
immediately go on the air with the
higher privileges. This will make it
possible to hear a Novice call in the
Advanced band, which might be too
much of a trauma tor an official
observer. If they do away with sub
bands and merely set power limits fOf
the lireose classes, then this might not
make much difference. I do kind of
like the Japanese system 01 letting
beginners operate on all bands limited
to ten Watts.

One of the major reasons t he FCC
is having such a time catching up wit h
the licenses, as you know, is t he
back log of CB applicati ons. Just put
on mare people to handle the pileup,
yoo suggest7 An y reasona ble business
man would say the same thing ... but
t he FCC is run by Congress and not
by busines.smen, and it appears that
Congress could care less how much
money the FCC is raking in with their
CB licenses ,. . and the profit is
enormous on them since the only
service they provide is a piece of
paper . Congress is trying to CUi down
on the 5tafl of the FCC, even though
every dollar saved in salary will

probably cut income by hundreds of
dollars. Tha t 's the Congress we all
know and love.

The Commission is afraid that il the
CB licenses are not promPtly pro
cessed that more and more CBers will
just ignore the FCC and not bo ther to
spend the $4. In POint 01 fact there is
little reason to spend the money and
Congress would do well to take advan
tage of the naivete of the CSers and
ta ke their money as fast and Quietly as
they can.

COMPUTER 81Z
IN PERSPECTIVE

One of the results of my work '"
the microcomputer field is that I have
been in contact with most 01 the fi,ms
producing Of developing gear fOf this
field. It has been, to say the least,.
lascinating.

Amateurs who are feeling twinges
of inleriOfity because t hey are unable
to understand the jargon should take
hean. The computer biz is brand new
and no one has much of a jump on
you. Do n't let a few buzz wo rds drive
you under the tab le , , , whe n they say
interlace all they mea n is that t wo
th ings are co nnected together . .. it's
all like that and with a little read;ng
you'll be able to go to the next club
meeting, sidle up to the resident com
puter type and Wiltch with glee while
a growing circle of eyes pop out at
your infinite knowledge.

News flash ; Microcomputers are so
new tha t hardly anyone anywhere has
them working yet. If you have a few
drops of pioneering blood left in you
aher all that appliance operating. here
is a field where you have an equal
opportunity,

There are some good economic
reasons for getti ng into the f ield . ..
beyond the fun involved . In a year or
so, when the pioneers in th is field
have systems that work, they are
going to be able to sell and service
them by the zillions. Expe rience has
shown t hat once a home computer
system is set up and running it gets
used .. . a lot. Kids Quickly get into
playing games wilh it and soon put
the old man to shame with innovative
programming. The computer gets a lot
more use than television.

The really big market fOf them will
be fo r business. Every small business
will be using one .. , and that means
sales in the hundreds 01 t ho usands of
units. This won't happen until the
pion e e rs develop good wo rking
systems which are ad apted to eac h
type of business.

Most computers toda y are be ing
sold d irec t ly by the meoutactu rers
and I look fo r this system to fade out
as truly large 5Cille merchandising
takes over. It will requi re local
computer sales, programming and
service stores to handle the growth.
And wI10 would be more logical to
open such a SlOfe than the compYter
hobbyist of today7
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Frequency Modulation
- sine wave (lOp)
being hequency
modula ted by e. terna l
triangle wave
(bonom ~ Apphca tlle
to any baSIC waverorm

Pulse s - 10"sec
TTL Iype shown
(pulse WIOlh conirolleo
by extema r reSlSIOf a!
' ea' pane l. Pulse
FREQUENCY.
AMPLITUDE and DC
LEVEL contrOlled rrom
I,on! paner.]

Swepl S,n. W.ve 
{special case 01 FM
or VCO wilh exlemal
' amp apphed~

~il'j1iliiUif.lU•

Tnangle Wave - po-e
CISlon hn.aflty up 10
100 kHz.

Square Wave - e '
ceuent slabllity. O.~
!-'sec rise time, no
ringing or overshOOt.

-

All these output waveforms, and more, can be generated by the versatil e,
precision Model 270 Function Generator.

Sine Wave - sla~e.
low dislOflion. accu
rate wilhin l 'llo FS.
(on a one decade
di. t ~ Amplitude Ita .
WIthin ,",0. 1 dB over
an li'e a udiOr.nge.

Model 270 Function Generator
Sines. Squares. Triangles to 500 kHz
and much. much more

A new, versat i le service and lab instrument
- the feature packed Model 270 Function
Generator - gives you much m ore wave
form generating capab ititv than you 'd ex 
pect for.its low price . Th is compact,
precision unit puts stable, calibrated, h igh
quality sine, square and trian gle waveforms
from 1Hz to 500kHz at your f ingert ips.
But that's not all. With external connec
tions you can produce log ic nurses.sweeps
and ramps, amplitude and frequency
modulated outputs, phase and frequency
shift keying signals, tone bu rsts, and a
host of mi xed signal outputs. It 's even a
stand-atone wideband inverting amplif ier !

SINE WAVES
produced by the Model 270 are low in
harmonics. stable, precise. and easy to
use. With pushbutton attenuators and an
output that's flat within 0.3 dB from
1 Hz to 100 kHz, the Model 270 is ex 
cellent for test ing gain and frequency
response of amplifiers, reso na nt c ircui ts
and transducers.

SPECI FICATIONS;
Basic Output Waveforms: Sine, Sq uare, Triangle

Frequency Range : 1 Hz t o 1 MHz' in si x push button-se lected decade ranges.
• Typ ical. 500 kHz quaranteed minimum upper freq uency.

Frequency Accuracy : i. 1% of F.5. up to 200 kHz
Amplitude Flatness: ± 0 .1 dB from 20 Hz to 20 kHz; ± 0.3 dB from 1 Hz to 100 kHz.
Output L..... I: 0 to 24 volts peak to peak (8 .5 vens AMS! open c ircuit - pro tected againn
short circuits.
Output Impedance: 600 ohms ± 5%, constant regardless o f ettenuator selling.

Anenualors: Total dynamic range o f step and continuous attenuators is 80 d B m in im um.
Step {push bu tton l attenua tors provide 0 dB, - 20 d B and - 40 dB attenuatio n. (±0.5 dB accuracvt
Conti nuous lA MPLl TU OE ) contro l p rovides at leas t 40 dB addit ional cont rol.
DC Offset : O utp ut DC level o n a ll wavefor ms is va ria ble fro m - 6 V to +6V (at 0 dB
ATTENUAT ION)
Frequency Stability (Aftef % ho ur warm·up! :

With line Voltage : :t 0.1% with 10 % line voltage change.
With Temperature : ± 0.1 % per ec from OOC to +500 C.

Amplitud. S tabi l ity (A ft e r % hour warm-up)
With line Voltage : i. 0.5% with 10% line voltage change.
With Tempera tu re : ± 0.5% per °c from OOC to +SOoC.

Sine Wave Distortion : Max. tota l harmonic d is ton io n (T HO ! is 1% from 20 Hz to 20 kHz .

Square Wave Risll/Fa ll Time : 0.5)lsec Of less.

Square Wave Sy m m etry: 95% minimum (5 % ma x-mum as ymmetry).

Trillngle Wave Linearity : 98% minimum (2% maxsmum nonlinearity) to 100 kHz.

Rear Panal Inputs: AM input , FM input , Frequency S h ift Keying (FSK) control , FSK tesistor , FSK
Sync (Pulse /Ramp control I. Mixer inp ut.

Rear Panel Input Prctecnon : Another Model 270 (or other unit with ± 15 voll /600 ohm OUtput! may
be connected to fear inputs without damage.

Power Required : 105- 125 VACf2 10-250 VAC, 50- 400 Hz, 5 war ts,

AM - a 4!)5 kH z (IF )
carrier being amph
lude modula led by a
400 Hz Slgnal Irom a
se cond Modal 270.
applied to AU Input
on rea. panel
ccnnectoe.

5166.00

Ramps and Sawtoolhs
- same ptaclsa hne
arlty as t" angle waves.
cUSlom shaped by
you (exlemal ,eSlsto<
al FSK inputs on 'ea'
panel controls la ll
tlme ~

Size & Weight : BY," W x 4 " H K 6 " 0, 4 pou nds.

Accessories : Rear panel connector and detai led tns reucnon manual.

Rear panel input connecto r
allows ext reme versatility

TRIANGLE WAVES
are ideal for testing the linea rity of chart
recorders, oscilloscopes, servo systems,
amplifiers a nd as inputs to other devices
requiring a signal with a linear c hange of
voltage. It is easier to detect nonlinearity
and clipping in an amplifier with a
triangle wave than with a sine o r square
wave. Distortion is easier to spot, too,
since gain an d frequency response irregu
larit ies show up as "warpage" of t he
tr iangle's normally straight sides. The
distinctive triangle shape is also easier to
recognize in low level signal tracing,
where sine waves often get camouflaged
by hum or o ther sinusoidal noise sou rces.

SQUARE WAVES
are useful for testing the response of an
amplifier or other electronic device to a
step change of voltage, such as rise and
fall times and ringing. They are also use
fu l for a quick check of overall band
width and phase shift of cou pling circuits.

INSTRUMENTATION & CONTROLS OIVISION
THE HICKOK ELECTRICAL INSTRU MENT CO
105 '14 Oupont Avenue . Cleveland. Ot-.o 44108
12t61541·8060 • TWX BlO-421·8286
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Model 334 Digital Multimeter -

Digital Precision you
can rely on ... at a
price you can afford

• High accuracy - low drift
• Clear. eyesaving green display
• Fast response (2.5/sec. read rate)

• 200 mV ACIOCranges I100JjV resolution)
• Flashing nondeceptive out-ot-range indication
• Auto-polarity and decimal point
• Shielded/Isolation probe included
• Fuseless protection on volts and ohms

Carrying handle/tilt
stand rotates to

any position

Full3 11.l d igit display wit h
accuracy specified over full-rang e

of read ing s, from 0-1999.

$229.00

Here's the economical lab qua lity digital

multimeter you've been wai t ing fo r . The

Model 334 is a sol id inst rument through
and through. backed by H ick ok 's 10 years

of digi tal ex perience. Th is all -function

workhorse gives you 5 ranges of AC and

DC vol tage and current plus 6 ranges of

ohms - all w ith 3Y2digit reso lution plus
automatic decimal point , automatic po
larity . and au tomatic overrange ind ication.

The Model 334 virtually guides you
through its measurements. For example,

if a DC vo ltage is negative. the display tells
you w ith a " - " before the numerical

value. so you don 't have to reverse the
leads. And you can ' t get a deceptive ou t 

of-range reading: If the input exceeds the

ran ge you 've selected (maximum read ing

1999 ), th e display shows two blinking

bars and three zeros (:000, 000,= 000) .
There's no chance for m isinterpretation.

The Model 334 is sure to be y our most

used basic service tool ; that 's why it's de

si gned to wi thstand co nt inuous operat ion

with an easy reading, green display to

minimize eye fat igue. Isn't it time you

stopped squint ing at confusing analog

muttimeter scales? Instead, get fast, ac

curate, easy to read digital displays from

the precision H ickok Model 334 Digital

Multimeter.

INSTRUMENTATION s CONTROlS OIVISION
THE HICKCM< ELECTRICAL INSTRUM ENT CO
105'14 Dupont A.-enue • Cleveland. Ohoo 44108
10?16 1541-8060 • TWX: 810-421-8286

SPECIFICATIONS
DC Volts:

5 ranges: 0-199.9mV, 1.999 , 19 .99, 199 .9 , 1200 vo lts . Accuracy ± 0 .2% of reading .:t 0 .1% of
range ladd .:t 0 .3% o f read ing for 199 .9 , 1200 V ranges!. In put Impedance : 10 mego hms.
Response Time : Less t han 1 second. AC Rejection: 40d B at 60Hz . Inpu t Protection : Model
334 is unaffec ted b y overloads up to 120 0 volts (DC + pea k) o n all ranges.

AC Volts:

S ranges: 0- 199.9 mV, 1.999, 19.99, 199 .9, 1000 volts RMS. Accuracy : .!:. 1.5% of reading
.!:. O.S% o f range (add 1.5% 0 1 range lo r 199.9mV, 1.999V rangesl . Freq uency Response for
above accurac ies: 50 Hz - 1KHz on 19 .99V, 199.9 V, 10000V. SOHz - 250 Hz o n 1.999V,
SOHz - 120H z o n 199 .9mV ranges. Inpu t Impedence : 6.5 megohms/1 5 pl . Response Time :
3 seconds. Inpu t Protection : Model 334 is unaffected by ove rloads up to 1000V (RMS t DCl.

Ohms;

6 ranges: 0-199.9 o hms, 1.999K, 19 .99K, 199.9K , 1.999 mego hms, 19 .99 megohms. Accuracy
± O.S% of read ing ± 0 .1% of range (add.!:. 0 .5% o f reading for 199.9 o hms, l.999K, 19.99
megohm ranges). Response Time : Less than 1 second. Full scale test voltage : 2 Vo lts. Open
Circu it Voltage: 9 Vo lts. Input Protection : Model 334 is unaffected by 175VAC o r 150 VDC
all ranges.

DC Curren1 :

S ranges: 0-199.9 1/a, 1.999, 19.99 , 19 9 .9, 1999mA. Accuracy : ± 0.5% of read ing, .!:. 0 .1% of
range [add .:to.5% of reading on 199.9 , 1999mA rangesl. Response Time : Less than 1 second.
Inle rnal Voltage Drop: 200mV ma x at full scale . Input Pro tect io n : 2 amp d iode and fuse
pro tection o n all ranges.

AC Current :

5 ranges: 0 -199.9u A, 1.999, 19.99, 199.9 , 1999mA. Accuracy : ± 2% of reading, ± 2% of
range, 50 - 120Hz. Respo nse T ime : 3 seconds. Inte rnal voltage d rop: 200mV RMS max at
fu ll scale. Inpu t Protection : 2 amp d iode and fu se p ro tectio n on all ranges.

General:

Disp lay : Gree n fluorescent, 7 segment non-blin king d isp lay, 3 Ut d igits (0 10 19991.
Auto Polarity : Min us sign automat ically indicates negative DC vo ltage or current . No

ind icat io n o n ohms or AC .
Decimal Point : Autorrnuicalty positioned when range is selected.
Overrange Indication ; Flashing horizontal bars and 000
Sample Rale ; 2.5 readmgs /second.
Temperature Coefficient: SOO ppm/o C, G-SOoC
Input Isola t io n from Ground: 1500 volts peak.
Power Requ irements: 10 5·1 25 VAC /2 1O·250 VAC, 50 -400 Hz, 3 Watts.
Dimensions and Weight : 8Y," W K 4 "H K 6 "0; 3% Ibs.
Accessories : Sh ielded input probe with 200 K isolat ion posit ion included.

HICKOK
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Model 511 Triggered Oscilloscope
Lab quality and
performance in an
economical scope

A good wideband t riggered oscilloscope can
be the most valuable signal t racing instrument
you own for servicing TV, audio and radio
equ ipment. On the other hand, a cheap,
unreliable scope can frustra te you, lie to you
and let you down when you need it most. It's
your choice.

The Hickok M odel 511 Oscilloscope combines
economy with the reliability, ruggedness and
advanced solid state circuit ry.

• 10 MHz response flat w ith in 3 dB for all signal levels.
Excellent pul se respon se minimizes overshoot and
ringing.

• Foolproof triggering to 15 MHz.

• 5 mVf ern sensit ivity, very useful for solid state w ork.

• Bright 8 em x 10 em display. H igh 2.5 kV accelerating
potent ial and P31 phosphor provide a clear, h ig h
contra st trace even for low repet ition rate signals.

• X·Y operatio n for vectcrscope measurements (front
panel controlled ) .

• Auto mode triggering provides baseline for recurrent
sweep o peration.

• Beam finder quickly locates off-scale traces.

• Simplif ied front panel control s are color coded and
convenient to use. Linear potentiometers for display
position ing eliminate co nfusio n and speed adjustments.
All contro ls are well spaced on the full -sized
front panel.

• Unique VITS sy nc separator automatically locks on
Field 1 o r Field 2 VITS for video response checks.

• View ing hood and a-piece overlay kit included for
easy circuit analysis.

• Regulated power supply maintains ampl ifier gain and
sweep rate within 0 .1 % with chang es in line voltage
from 105 to 125 volts.

• Industrial quality and const ruct ion. Glass-epo xy PC
boards used throughout.

INCLUDES COMBINATION 10:1/01 RECT PROBE
(2 WITH MODEL 512)

INSTRUMENTATION s CO NTROLS DIVISION
THE HICKOK ELECTRICAl. INSTRUMENT co
10514 Dupont Avenue . Cleveland. Otno 44108
(2161541-8060 • TWX 810 -421·8286
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Positive ly the Hickok Model 512 Dual Trace Osci lloscope is
th e ultimate sig nal tracing instrum ent for all TV, aud io and radio
servici ng jobs. The Model 512 has all the feat ures of our lab quality
s ing le tra ce Model 511 , plus the versatility of fo ur dual trace mod es .
With dual trace capabi lity you can display either Signal A o r Signal B
alone, o r both signals simultaneously in these dual trace combinations:
Altern ate A and B, Chopped (100 kHz) A and B. A plus B. and
A m inus B using the trace invert feature prov id ed for each channel.

Du al tr ace let s you simu ltaneously v iew two w aveforms that are
frequency o r ph ase related or that have a common sync vo ltage.
For example, you can compare the input and output waveforms of
amplifiers and mult iple stag es triggered by the same pulse; check
frequency d ividers; check differential amplifiers for balance; and
measure amplifier phase shif t and nonlinearity. If you need these
added ca pabilities of dual trace, you 'll f ind the H ickok 512 to be
your best buy. It carries the same exceptional 2-year warranty as our
M odel 511 sing le trace as well as our 50 years o f experience and
reput at ion as a leading U.S. developer of precision test equipment
fo r indust rial and military applications.
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Model 512 Dual Trace Oscilloscope
A value-loaded dual trace service scope
with all the quality, precision and

features of our single trace
Model 511.

COUPLING ; TV Field (verrieal) , TV Line (horizontal). VITS Field 1,
VITS Field 2.
SOURCE ; Internal. external. line.
SENSITIVITY : Internal. % division deflec tion at 10 MHz 10 1 d ivision
deflection at 15 MHz; External, 200 mV 10 5 V peak-to-peak.

G ENERA L
PROBE CALfBRATOR ; Approximately 7.5 V peak-to-peak at 1 kHz.
CRT : 5 -ineh fla l faced round with viewlOg area of 8 ern x 10 cm. P31
phosphor and accelerati ng voltage of 2.5 kV.
Z -AXIS ( Blank ing); Rear panel connector for display blanking by
external signal.

POWER REQUIREMENTS : 105 -1 25 V, 50- 400 Hz, 35 watts
regu lated ,
DI MENSIONS & WEIGHT ; (Model 511) 10" H x 8 Y..· ·W x 17" D
(25.4 cm x 21.6 cm x 43,2 cm) ; 151b (6.80 kg ) . (Model 512 ) 10" H x
10%" W x 1T' 0 (25,4 cm x 26,7 cm x 43,2 cm); 17 lb (7,7 kg ) .

,
A CCESSO RIES INCLU D ED
Combination 10:1 /direct probe(s) 1 with 511, 2 w ith 512, Viewing
Hood and Overlay Kit: TV Field; TV Line; VITS Field 1;
VITS Field 2; IVeclorscope.
Instruc tion Manual

$465.00
675.00

PRIC ES (A ugust 1974)
511 Sing le Trace 10 MHz Oscilloscope
512 Dual Trace 10 MHz Oscilloscope

TRIGGERING
MODES : Normal. auto for bright baseline.

SPECIFICATIONS: Model 511 Single Trace and Model 512 Oual Trace Oscilloscopes.

VERTICAL
BAN DWITH ; DC to 10 MHz, AC or DC coupled.
RANGES ; 10 mV/cm to 50 V/cm in 12 cali brated steps. u ncetib-atec
contin uously variable control operates over span hom 5 mV/ cm to
50 V/ cm.
ACC U RACY ; ±3%.
POSITIONIN G ; 3 screens.
INPUT IMPEDANCE ; 1 megohm shunted by e p p ro xunatelv 30
picofarads.
MAXIMUM INPUT VOLTAGE ; 600 V DC plus peak AC.
VERTICAL M ODES : (M odel 512 D ual Trace) ; A lternate A & B,
Chopped ( 100 kHz) A & B, A + B, A -B. A only, B only.

HORIZONTAL
BANDWITH ; DC to 1 MHz, AC or DC coupled .
RANGES : Contin uously variabl e from 0.5 V/ cm to 50 V/ cm wit h
X5 expander.
IN PU T RESISTANCE ; 1 megohm.

TIME BASE
SWEEP RATES ; 0.5 rmc ro sec rcrn to 0 .2 sec/ cm in 18 calibrated
steps. Uncalibrated connnucuslv variable cont rol operates over span
from 0.1 mtcrosec/cm to 1 sec/cm. 0.1 rmcrosec / crn with X5 expander.
ACCURA CY : ± 5%. linearity better than 1% through full horizontal
sweep.

INSTRUM ENTATION s CONTROLS aNISiaN
THE HICKOK ELECTRICAL INSTRUMENT CO,
10514 Dupont Avenue . Cleveland.OhIO44108
12161541·8060 • TWX 810-4 21-8286
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Model 440 Semiconductor
Curve Tracer Featuring Exclusive INSTA-BETA display

There's no faste r. more accu rate way to test semiconducto rs in Of

out -of -circuit than w ith the Model 440 . It generates instant sco pe
d isplays sho w ing t he exact performance of any diode, transistor or
FET over its ent ire operati ng range. From these actu al chara cteristi c
cu rves yo u ca n qu ickly test, identify, evaluate, cla ssify and m atch
devices ... f ind su bsti tutes trou bleshoot defect ive mod ules on
th e bench or p roduction l ine and design circuits to t ig hter
performance specifications. In ind u st ry . irs inva luab le fo r checki ng
and so rti ng incoming bu lk stocks and for o n - line test ing , qua l ity
control and f in al in specti on (even unski lled ope rat ors can be trai ned
in m inutes to m ake specific test s w ith the M odel 440 ) . Serv ice and
lab techn ic ians, electronics inst ructors and hobbyists wi ll w elcome
the versatili ty, accuracy and ease o f ope ration o f th is instru ment . In
short , the M odel 440 is an e xt rem ely versati le design, in spection,
troubleshooting and teaching aid .

$165

It Exclusive IN STA-BETA mode
perm its direct measurement of
transistor DC and AC Beta
It Displays FET transfer character 
istics showing Vp ' l OSS' and Gm
in a sing le cu rve ( INSTA ·BETA
mode)
It Variable step control for 1 to
10 steps
It Honzontal V/o IV control - no
recalibration needed to measure
d iode drops accurately

• Easy to set up and operate 
handy pull -out card gives ready
refere nce mtormanon for ceucre
t ion, set-up and operation

• Automatic current ItmltlOg

• Compatible w ith all scopes
hav ing externa l horizontal InpUI
(DC co upled scope recommended )

It Fast set-up marks for 80% of tests

INS TA· B ETA display -th is
single. continuous lell B d isplay
lets you instantly cal culate DC
and AC Beta at any point, shows
Beta linea rity al a glance (NPN
curve show n) .

Full range tran sfer curve shows
the pinch -off point , fult -on c ur
rent and entire active portion of
an N - Ch a n n el FET (I NSTA 
BETA mode) .

Standard (NO RMAL) d isplay of
a Good N-Channel FET.

Standard (NO RM AL) display of
a PNP transistor shOWing break 
down.

VO LTAG E:

MISCEL LANE O U S
S OC KETS :

SPECIFICATIONS
TYPES O f DIS PLAY :

NOR M AL - leIVC E at ItltP5 of 'e for tranlllto.S

- IOIVOS at I tepi ofVG fo r FET'I

- IIV 10 ' diodes
' NSTA SETA - IC/I S I' conlllnt VeE lor t',lnllstorS

- IOIVGS II conlu.nt VOS for FET'I

COLLECTOR /SWEEP SUPPLY
VO LTAG E: Co ntinuou l ly vlriable from 0 to 100 vcne peak (w' lh tape red

conlfo l for " IV letabili ty allow voltages )
CURRENT : Up 10 100 mA peak w ,th au tomatic cUllen! limiting , t approxi.

mately 130" of full KI" ( 10 DIVS)
FREQUENC Y : 120 HI (2 x line ff&quency)

INSHIUMF.NTATION s CO NTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO
10514 DUPOnt AV1!nue • Cleveland, Ohoo 4410 8
1216) 5 41- B060 • TW K 81O·421·B2BE

BASE /GATE G ENERATO R
NUMB ER O F
ST EP S : Va"able from I to 9 It"ps m,n,mum
C UR RENT : ( NORMAL) 11 r. ngn f' om I I-' A ""P ia 2 mA SI"~\ . !>

(IN$TA .BETA I11 ",ng"l !,om I I-'A DI V to 2 n,A 01\ ,~

(NOR MAL) 1\ ranges Irorn 1 mV/step to 2 V/st"p , ' 5',.
(l NSTA·BETA) I V/DIV; ± 5%

C ALIBRATION
V ERTIC AL: 005. t . 2, 5 . 10 rnA 'OIV -± 5 " ,""t " scope S", to Q I V OIV
HO RIZONTAL : I , 5. 10 V/ OIV of 5 ""t" scope S<" , ,, t V 01\ , !Ju l' " ••1,

bI"loOrt for S<'u ,ng scope v"n,ca l and "OI',ZCIIlMI )

Tw o socke ls each paralleled by ban,lna lac , s lor e"ernal
leads (lockets 'I'll plug ,n h pe It>! e .l$V replacen'ent)
Th," " pos,,,on shd" 5 ..... 'ICh sc l" ct s .. ,th"r soc , ,,t ""t ."
OFF

AC C ESS O RIES : CableS to scope and InSUl,lCl'On n'an". 1
POW ER REQU IRED : 105 125 VAC /21 0 250 VAC, 50 60 HI
DIME NS IO NS : 8 '4 '·W .4"'- H >7 '1, 0
W EIGH T : 4'1, oounds

HICKOK
the va lue innovator



The Hickok Model 220 is a truly active, in-circuit
measuring device that is completely automatic. The
220 automatically nulls out the in-circui t loads. It
even indicates the proper leads for you.
The 220 is not just another transistor tester made up
of pots and resistors. It contains active solid -at... te
devices co nsisti ng of integrated circui ts and
operat ional ampl ifiers that remove all gu ess work.
There is no need to search for data sheets and no need
to un solder components. It does a rapid test on all
types of semiconductors both in circuit and out of
circuit.
The Model 220 has two modes of operation that make
it essentially two instruments in one.
1. GOOD/BAD lest
2. PARAMETER operation
Good/Bad operation automatically determines lead
config uration and device polarity and bright LED
displays give positive Good/Bad indication and
identify device leads.
Parameter operation measures transistor Beta or FET
transconductance either IN or OUT of circui t w ith
three meter ranges. Automatic Beta and
transconductance calibration are fast and easy
one-step operations.

$298.50

Model 220 Deluxe
In-Circuit Semiconductor Analyzer

Now! Troubleshoot
Solid-State Circuits
Without Your Soldering Iron

(EZ Hook Leads included )

e ln or out of circuit tests on all types of semiconductors.
• Automat ic nul ling.
• Tw o modes of opera tion: GOOD/BAD test o r

PA RA METER measurement.
• GOOD/ BAD o peration provides:

Autom atic lead and polarity selection.
Bright LED display for fast and easy GOOD/ BA D
indication and lead iden ti ty.

• PARAMETER operatio n prov ides:
Beta or FET transconductance measurement, on
three meter ranges, in o r out -of -circu it.
Automatic Beta and transconductance calibration
for one step operation.
In-circu it resistance measurement, using low voltage.
unaffected by semiconducto rs in the circu it.
Leakage measurement for diodes or transistors
out of circuit.

• Storage for test leads and line cord under hinged
top cover.

SPECIFICATIONS
Ra nge s a nd Functions :
Beta : 1 -100.10-1000.100 -10.000
(Beta lest collector current -1 mAl
Ohms: 100 ohms, 1 K ohms. 10k ohms Cente r Scale
FET: 0- 250, 2 -2 500, 0 -25.000 Gm
If. IR: 0 ·10"A, 0 -100j.lA. 0-1mA
(used lor leakage tests, and SCR. UJT. TRIAC tests)
Diode: Qualitative w ith i: 500 ohms parallel load
SC R. UJT. TR IAC: ONtOFF Current (Qualita tive)
Accurac ies :
Beta: ± 5% of arc. in or out 01 circuit except

highest Ii rang e = 30% 01 arc in-circuit
(~ 500 o hms in parallel)

Obm s: ± 3% 01 arc in/out-of-circuit
Gm: ± 5% 01 range cut-ot-cncuit. ± 15% of range in

CIrCUit (ii:: 100 ohms G-S. 4k ohms 0 -5 )
IF. I ll: ± 5% range. out -of -circu it
Power Requ irements:
105 to 125 V. 50- 400 Hz or 2 10 to 250 V. 50 -400 Hz
Size :
8" W x T' H x 6" 0
Weight 6 % lbs.
low level output w ill not da mage semiconduc tors
o r Circuits.

1. Connect leads in any
order - Model 220
instantly performs
GOOD/BAD test (see
Model 215 fo r details ).

2. SET BASE switch to
position ind ica ted by
LED.

3. SET function switch to
T YPE (N or PI ind icated
by LED.

4. Measure BETA tin -circuit} .

5 . Set CO LLECTO R sw itch
for max . beta reading.

6. Model 220 now indicates:
- GOOD/BA D
- BASE lead
- Type (N o r PI
- Collec tor lead
- Beta

INSTRUMEN TATION & CONTROLS DIVISION
THE HICK OK ELECTRICAL INSTRUMENT CO
10514 Dupont AvenlJe • Cleveland, OhIO 44108
12161541- 8060 • TWX 81 0 · 4 21·828£
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$138.00
Includes convenient
E·Z Hook leads for in-ckt tests

Model 215 Pocket
Semiconductor Analyzer

It's Fully ~UT[]r:1~T H~

Why this time saver is the choice of the experts . . .
in computer, industrial, and consumer servicing
as well as field and lab maintenance.

• Automatic. "hands-off" operation - frees both hands for trouble
shooting.

• Instant GOOD-BAD analysis - including LEAKAGE - of NPN's,
PNP's, FET's, diodes & SCA's; in or out-of-circuit.

• Rugged, all sol id state - no moving parts.

• Compact polypropylene case - 5-3 /4"H x 3-3/S''W x l-7IS"O;
12 oz.

• Will not damage transistors, diodes, or circu its under test.

• Powered by 2 std. 9V batteries (not incl.) for go-anywhere
portabil ity. (Recharger - PIN 20S00421 - available for use with
nickel-cadmium batteries).

• Low-power CMOS design for extended battery lite,
Digital scanning circuit
does all the switching
1. Signal is applied to the device under test.

2. Rect ified signal is detec ted and stored in
memory .

3. Inte rnal scanner sequences through all possible
lead conf igura t ions in 1 second!

4. If the device is good
LED ind icates
polar ity and "GOOD"

. . . as well as the
Base (gate for FET's)

5. Open, shorted , o r
leaky device
fl ashes "BAD"

GOOD
P ", N,.....:

0 00'::"" .......

'2 3
nio o

BAD
.......0 ---:. ::-

What about LEAKAGE ? - It's automatic too!
• .. and in-circuit!

• Valid in-circuit tests can be made with as low as 500 ohms (150 for GE l
in parallel with the device under test .

• This means that a lower impedance - whe ther due to leakage or circuit
imped ance - is analyzed as leakage and indicated as " BAD." If a device
reads "BAD" in-circu it, it shou ld be rechecked out-of -circuit to insure
that circuit impedance did not cause the " BAD" ind ication.

• This designed·in impedance limit allows rap id detection of most leaky
devices . .. even in-circuit. Such leaky devices o ften escape detection
with other testers unless ext ra, out -of-circui t tests are also performed.

6. Test cycle repeats
every 4 seconds.

INSTRUMENTATION s CONTROLS DIVISION
THE HICI<OI< ELECTRICAL INSTRUMENT CO
10514 Dupont A~enue • Clevetand. OhiO 4410 8
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only our u n ique M QS LSI circu itry un tj l " .. y ou Ihe!o<! nine.
sla!)Ie, F CC ·Spec i fica tlon sltjnals In so sm.. U a nd r utjtjed a umr .

Model 246 Deluxe
Color Bar Generator

The portable, battery operated Model 239 Pocket Color Bar Generator
weighs only 12 ounces, yet we've engineered into it industria l performance
and rugged reliability. Here are its features:

• Small size, light weigh t design - on ly 5·3/4" x 3-3/S" x 1-718"
(fits jacket pocket), 12 ounces

• Exclusive Hickok -developed MOS LSI Ie provides these unique
advantages: low component count f or high rel iabi l ity .. . extremely
low battery d rain . . . rock-stable signals from _ 500 to +150DF; all
digital t im ing ci rcuits fo r solid pattern stabi lity . . • and sma ll
package size .

o Simplified con trols. Two matrix slide sw itches se lec t an y of the
nine patterns.

• Chroma level adj ustable from 0 -1 50% fo r brigh t , sharp patterns.

• RF adjustable. Channels 2- 4 .

• Crystal con trolled chroma and ti ming oscillators.

• Powered by two sta ndard 9V batteries. (not included )

• Rugged po lypropylene case .

• Recharger - PIN 20800-42 1 - available fo r use wi th nickel cadmiu m
batteries.

tI. ~l,,""u..

All the performance features you
need in the palm of your hand.

Model 239 Pocket Color
Bar Generator

• • • • • • -• • • • • • GATED• • •• ••• • ••• • RAIIIIB DW• • ••••• ••• ••
J o. Mu .n htl

Rock Solid
Patterns

S115 .00

It has everything you ever wa nted . It does everything you'll ever
need . Th e small -cube Model 246 Deluxe Colo r Bar Genera tor
with advanced solid state circuitry provides 16 sta ble patterns
includi ng a gated ra inbow for testing/aligning color circui ts . Its
three gun killers with piercing clips let you selectively kill the
red, blue and green gun gr ids in the se t you' re tes ting. There 's
even a handy storage compartment for cables. leads and line cord.

S187.50 16 Stable Patterns

same solid sta bility as our Model 239
plus additional capa bilit ie s!

Compare these features:

• Exclusive Hick ok-developed MOS LSI IC provides digitally
cont ro lled stab le patterns from - 500 to +150o F. The lower
componen t count wi th this IC also inc reases overa ll rel iability
and permits a smaller package size.

• A full 16 patter ns gives maximum versa tili ty and mi nimum
d istrac tion when mak ing critical checks and adjustments.

• Chroma level ad jus tab le from 0-200% for brig ht , sharp patterns.
• RF adjusta ble. Channels 2·4.
• Crystal cont ro lled chroma and t im ing oscillators.
• Gun killers are sw itch-selectable from front panel ; leads and

pierci ng clips p rovided.
• Adjustable do t size.
• Video outpu t , ±. 3V peak-to-peak .
• Ho rizo ntal and vert ica l oscilloscope t riggering outpu ts.
• Dimensions : 8 14"W x 4 " H x 6"0; 4100.
• Power Requi red : 105· 125VAC, 50-400 Hz , 1 wa tt.

INSTRUMENTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAl INSTRU MENT CO,
105'14 Dupont A"eoue • Cleveland. Ohio 44100
12161 541· 8 0 6 0 • TWX: 810 -4 21-8 2 8 6
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VTVM Accuracy
In Your Pocket

FEATURES

$119.00

Complete with 2
compact test leads

and instruction
manual • . •

Overload protection :
Ohms ranges - 115 V AC/DC continuous,

230V ACIDC fo r 3 $eCoods
AC volts ranges - l 000V ACI600 DC except

,1..3 ranges - 250V AC/DC
DC vcns ranges - l QOOV AC/DC except

.1.,3 ranges - 25QV AClDe

Power requ irements : 2 Standard 9 V transist or batteri es 
NED A 1604 (not incU

Battery lIfe !typical) : 100 hrs, connrsuous 200 n-s.
intermittent

1 y r. @ 2h r.lday - 5 day /wk.
Dimensions : 5·3 /4" x 3·318" x 1-7/B"
Weight : 14 o z.

t he va lue In n o vat or

DC vo lts , 9 ranges
0 .1.0.3. 1,0,3,0, 10,30,100,300,1000
Accuracy : ± 2% o f full scale
Input Impedance : 10 megohms

AC volts, 9 ranges
0 .1 , 0.3 , 1.0 , 3.0, 10, 30, 100, 300, 1000
Accuracy: ± 3% of fu ll scale@ 60 Hz
Freque ncy response : t±.5 dB ) 50 Hz 10 5 KHz

except ,1, and ,3 ranges 50 Hz to 400 Hz
Input Impedance : 10 ml'9ohms/30 p i

Ohms - 7 Hillo ran9M
100, 100 0 , 10 k, tcoe. 1M, 10M, 100M, center scal e
Accuracy : ± 3% 0 1 arc Ino 100 Hi rangel

Decibel s: - 50 to +6 2 (0 d B " 1mW in to 600 ohmsI

HICKOK

TRUE AUTO
POLARITY

SPECIF ICAT IONS

driven. In order to prevent com 
ponent burn-out overload cur
rent is shunted throu gh a load
resistor thus allowing the ex
cellent overl oad limits without
fuses or resetting .

True Auto-Polarity is pro
v ided by the bridge network of
wh ich the meter is a part. Nega
ti ve po larity is ind icated by a
flash ing LED .

VTVM·Type ranges prov ide
AC or DC voltage measurement
on 9 ranges f rom 0 .1 to 10 00
volts tuttsca!e . Th e mirrored
meter scale is a long 2.4 inches
over an 80 0 arc provid ing 1
millivolt resolution on the 0 .1
volt scale.

H i/ Low Ohms ranges allow
in-circu it resis tance measure 
ment in solid state circui ts as
w ell as c on ventional front to
back ratio test s.

One year 01 normal opera
tion can be expected f rom two
9 volt transistor radio batteries .
Ba ttery condition is readily
checked w ith the bu ilt- in battery
check-ci rcuit wh ich measures
the batter ies under load .

All these features are wrapped
up in a pocket -size polypropy
lene case with an integral cover
which snaps shut to protect the
meter face and cont rols.

'-' ......_-""""'"""'L

The Hickok Model 350 FET
Multimeter is a very accurate,
h igh impedance, fuJl-lunction
mull imeter with an easily read .
proven Hickok meter movement.
Th e m ult imeter i s protected
by a special sol id state circui t
wh ich not only prevents burn 
out bu t also precludes damage
to the movement caused by

pegging " the meter on over
load s. As the schematic in Fig
ure 1 shows the meter " sees"
only the ou tput of the co-amp
and therefore cannot be over-

H ickok Instruments is proud
to announce an add it ion to its
fam i ly of preci sion pocket in
struments designed spec ificall y
fo r t he service technic ia n. It
com bines bench top accuracy
in a tru ly portable package for
troubleshoot ing sensi t i ve solid
state ci rcuits in the fie ld .

INSTRUM ENTATION & CONTROLS DIVISION
THE HICKOK ELE CTRICAL INSTRUMENT CO
10 514 Dupont AYe""e • Cleveland. Ohoo 4410 8
(216 154 1- 80 6 0 • TWX 810-421 ·8286

• Full VTVM type ranges and 10 megohm input
impedance in a pocket size unit

• Foolproof overload protection
• True Auto Polarity, with polarity indicator

• Hi/La Ohms
• One year llallery life plus ballery test circuit

• Compact, lightweight, rugged case
with allached cover

• Mirrored scale for 1 millivolt
accuracy

• Simplified quick-reading
meter; 3 scales plus dB
& Ball condition.

Model 350
Pocket FET Multimeter



Model 370 Deluxe FET Multimeter

FEATURES
• Capacitance measurement from 500pt

to 10.000}Jf
• True Auto-Polarity with indication
• Rugged overload protection
• Hi/Lo Ohms
• Easy-to-read 5%" meter with

mirrored scale
• Only 3 scales for most measurements

".
,~

••

AUTOP(UIlITY
FEY IIIllnMHER

It "'0\ ... •• Ie...j _I ;::....:.J

More than just a solid-state VTVM
The Moder37Q is a versatile solid-state, auto polarity multi 

meter capable of measuring a wide range of DC volts, AC volts,
DC and AC current, resistance and capacitance. The 370 uses the
latest in state-of-the-art FETS, IC's and CMOS devices. Field -effect
transistors are used to achieve a high input impedance ( 10 megohms
on AC and DC volts) . The input impedance is constant regardless of
range selected. The large meter scale is divided and color-coded for
easy reading: two arcs for V and rnA , and one for ohm s, plus one
for capacitance, one for dB, and two for p.p volts.

The Ohmmeter function uti l izes an operational amplifier
supply elim inat ing the cost and nuisance of batteries. When the Hi!
Lo switch is in the Lo ohms position resistance measurements can
be made in networks containing solid-state junctions without for
ward biasing the junctions. In the Hi-ohms position the ohmmeter
may be used for junction testing.

Frequency response of the 370 is useable from 20Hz to 50kHz.
This is an excellent instrument for measuring voltages in AC arnpli
tiers. On DC measurements the isolating resistor is located inside
the unit, thus eliminating the need for a third lead or troublesome
switch in the probe. The built-in isolation resistor makes DC voltage
measurements in RF ampl ifiers and oscillator circuits possible.

Capacitance function is a plus feature for service work. Six
ranges of capaci ta nce allow measurement from 500 pF to 10 ,OOOp F.
Ra nges are such that ap proxi mate center scale values are from
0.005.uF to 500pF.

Pushbutton ranges and fu nct ions allows fast selection without
going through unwanted ranges and fu nct io ns.

Auto-polarity means there is never a need to change leads or
even a polarity switch. This also eliminates any need for a zero
center scale. An LED lamp glows steadily when measuring positive
volts or current and blinks when measuring negative volts or current.

INSTRUMENTATION s CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO,
10 514 Dupont Avenue. Clevlllllnd. OhIO 44108
12161541·8060 • TWX : 810·421-8286

$175.00

Specifications :
DC volts: + 2% of full scale, 9 ranges

0 .15,0.5, i.s. 5 .0,15,50, 150 , 500, 1500 volts
Input Impedance: 10 megohms

AC volts: + 3% of full scale, 9 ranges
0. 15,0.5, 1.5,5.0, 15,50, 150,500, 1500 volts
Frequency response : + 5% of full scale@20 Hz

20k Hz
Input Impedance: 10 megohms!40pF

Ohms: + 3% of are, 8 La ranges, 7 Hi ranges
10,100, lK, lOOK, 1M , 10M, 100M center scale
La Ohms > 150mV open circuit
Hi Ohms > 1.3V open circuit (no 10 ohm range)

DC Current: 1. 3% of full scale, 9 ranges
0.15,0 .5, 1.5,5.0,15,50,150,500, 1500mA
150mV F.5. drop + 2 ohms across input terminals

AC Current: + 4% of full scale, 9 ranges
0.15,0.5 , 1.5,5.0 , 15,50, 150 , 500 , 1500mA
Frequency response : ±. 5% Full Scale 60Hz- 1kHz

(useable to 20k Hz)
150 mV F.S. d rop + 2 ohms across inpu t terminals

Capacitance: + 3% of are, 6 ranges
.005, .05 , 15 , 5 , 50, 500pF
(500p F to lO,OOOpF capability). calibrated at

60 Hz Line.

Ovprload protection:
DC and AC vo lts - 1500 volts rms all ranges
DC and AC current - rear panel fuse all ranges
Ohms and Capacitance - rear panel fuse all ranges

Power requ irements:
105 ·1 25VAC/2 10-250VAC, 50·400 Hz, 3 watts

Dimensions and w t: 8 Y. "W x 7"H x 6~"D , 4'% lbs.

HICKOK
the v iIIlu . I n n D v a t D r



includes 13 pluq-in sockets and
comprehensive CRT Troubleshooting Chart

... without
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METER STAYS UPSCA LE

INDICATES OPEN FI LAMENT
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The Hickok Model 265 is the easiest -to-use CRT
Analyzerf Rejuvenator there is for fast in-the-set
testing" repair and rejuvenation of all black and
white and co lor CRT's - in your customers home
- including the new in- line color TV types.
Check the following service -oriented features
and you'll f ind th e M odel 265 w ill mean
customer satis fact ion and more profits for you :

[ Meter reads upscale indicat ing no CAT connected J

METER REA DS-O

1~"'1 ....
\

5. Rotate Function switch to test SHORTS. OPENS, EM ISS ION,
T RACKI NG.

3. Connect socket and cable to C RT.

2. Set G· l bias switch, connect socket to cable .

1. Set Function switch to OFF . Filament switches to O.

4 . Adjust filament to proper voltage.

Fast Set-up - even checks filament co nti nu ity!
extra steps.

INO ICATES FI LAMENT CONTINUITY

$277.50

• Rugged, lightweig ht portable is ideal for on- the-job
testing and rejuvenat ion or repa ir of faulty picture
lubes. Large rectangular meter wi th 3 simplified scales
completely tests any CRT. h helps sell your customers,
because they can actually see the condi tion of
their TV tube.

• A full 13 self-storing printed circui t card sockets plug
interchangeably on the end of a single f lat f lexible
cable. No floppy harness assembl ies to handle and no
broken w ires to cause baffling measurement problems.
Sockets for any future base config uratio ns easily
developed.

• Filament protection circuit prevents accidental
destruction of CRT's. Filament voltage must be set to
zero before filaments can be lit. Voltage is infinitely
variable from 0 to 15 volts with common values
specially marked on meter. Obsolescence proof.

• Easy setup of G1 and automatic setup of G2 and
cutoff provide the simplest emission test in the
industry. Color coded GOOD /BAD indication on
meter leaves no doubt in customer's mind.

• Sensitive but fast tracking test assures that color
guns w ill have proper gray scale tracking when TV
is put back in operation.

• Three high -brightness neon tubes provide rapid
detection of inter-element shorts, leakages, and opens
in the CRT.

• Shorts or leakages may be cured by placing
FUNCTION switch in REMOVE SHORTS position and
pressing REMOVE SHORTS/REJUVENATE switch.

• Three switch -selectable levels of REJUVENATE
permit tailoring treatment to the condition of various
CRT's. MAX REJUVENATE setting applies a high
voltage discharge that may also cure opens by
welding broken internal connections.

• All solid state circuitry with rugged glass-epoxy PC
boards, means long trouble free performance.

• Power requirements : 105-125V or 21 0-250V,
50-400 Hz.

• Size: 11 % x 9% x 5~ ; Weight : 7% Ibs.

Model 265 Portable CRT
Analyzer/Rejuvenator

Fast, Easy to Use, Accurate.
Helps Sell You to Your
Customers.

INSTRUME NTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT co
10514 Dupont A~enue • C le ~e la nd . OhiO 44108
{216 1 54 1-8 0 6 0 • TW X 810-421 -8286
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lockout slide
switches- red

indica to rs
for loc ked

out e lem ents

Ilh ~ 9~ ~S I I

SJ, ms.
IOS-12SV or 210-250V, 51)-400 Hz

--e

Ret rac t abl e plate cap lead

• •• •

" Ope ns" t est detects fa ilures
t ha t o t he rs miss !

duplicati on to avoid co nfusion and errors.
To assure the lifet ime se rvice of th is

eq uipment " new tube" sheets will be
ava ilable from The Hickok Electrica l
Instrument Company, the va lue innovator
with the 2 -year warranty.

Dimensions
Weight
Power

lo cked o u t
• 50jJ.A Hickok m eter-permits
direct re ading of grid leakage and
H-K leakage
• li fe time s e rvicea b ilit y, designed
in with easi ly repla ced standa rd
socke ts a nd com ponents

· . . , . , .
.-- ... I! ._~ • i ~.

~- ~.:...

'......
. ' e • .

••••s

-

Full capability with
minimum socket selection .

11 socke ts tes t a ll tubes

"''':o<Do<--
•
""'" ~.q-_..

•

Plus IhBSB standard featurBs YDU requir«
tor critical service testing:
Fast 5 step In -line control se tup
Cathod e emissio n test ed und er ra ted load
All solid state desig n
Portable rugged attache -case styling
Tests tor aUthe new and old tubes includmg Nuvistors.
Nevers. Magnovals and the new 10 Pm Tubes and
12 Pm Compactrons are contained in the self-reta ining
and removable data book .

- ._.---. --

Hickok SD"A meter wi th " easy-read"
scales including exclusive H-K leakage

Handy Hickok data book
opens f lat when re t a ined

in cover or may be re mo ved

In-line cont rols provide
set-up speed and accuracy

SYNC or CHROMA sect ions which
d epend o n hig h grid c ircuit impedan ce. If
a tu be has a short or an o pen you 'll find
it q uic kly w ith this tester. Ten slide
sw itc hes let you lock out a ny o r all
elements to get rid o f normal shorts . With
all t hese tests the setup is a simple 5 step
in -line process. w ith minimum socket

Note thBse outstanding (BalurBs:
• Opens test for a ll e lem e nts
a Hickok exc l usi ve
• Directly metered H-K leakage
t est , 2 jJ.A sens it ivi t y, imposs ible
with ne o n le a kage t ests
• True t est fo r s ho rts , any
combination of element s may be

-" \,... ,,,.,,
"",' "'" ..,""' ....••

,
I
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I
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I
I
I "" ~__
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HI CKOK, the quality name in tube
test ers, presents th e tube teste r desig ned
to be used day in and day out fo r a
l ifetime of service.

Designed to meet the wea r and tear of
everyday use, this instrument is easily
maintained and updated. All sockets.
switches and components (except meter
and tran sformer) are mounted on a single
glass-epoxy p.c. board for ruggedness
and ease of mai nte na nce. No riveted
sockets. The Hic ko k 230 tu be teste r can
be mai ntained in new condition with
minimum time and expense. The life of
t h is tu be tester won't end wi th the failure
of a tube socket I

The Hickok M odel 230 tube teste r
offe rs the critica l tests nece ssary to ha ndle
the proble m sets you face each d ay.

The 50~ Hickok meter permits di rect
read ing of heater-cathode leakage to spot
hu m and other isolation problems. We've
also included a d irectly metered g rid
leakage test to find pro blems in the A GC,

Model 230 Solid State
Dynamic Emission Tube Tester

The last tube tester you'll ever need!

$155.00

INSTRUM ENTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO
10 514 Dupont Avenue . Cleveland. OhIo 44108
12161541-8060 • TWX 810 -421-8 2 8 6
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Hickok Mutual Conductance
Tube Testers Model 539C Industrial and laboratory

Portable Tube Tester
• Si.. micromho ....."'.
• Compll b chKk of vol"" n l vltlOI ty pes.
• Foul At I;IA, I vol llV".
• 'lila! lubll lllk,.. ,tid ings. dilK !ly on mllir o. by nion IhOl1 indiclto r.

vides for pl•• cu,nnl Ind IIlItil curltnl mlftllltmint.

SPECIFICATIONS
1... Sotk•• : 4, 5, 6,l1lin, octll, loctal; 7. 9.lI1d lo-pin minialllll; l·pin
in-line II1d 8-p;o found lUlHninialUft: ComPltlfon; MIMI': 5.od 7·pin
Nuvistor. Sothl Sawn fumishld 101 l·pin IIld octll socbll.
Gill~: 600, 3,000, 6,000, 15,000, 30.000 ",d 60,000 m oc: romhll$. Also.
f1I[lili" diodlllld voll....,.tOI ....~.
,..ISt-ele_t lllk.: lndiu t!'d directly on rntl" Of on neon li mp.
Sensitivity to 50 megohml.
TEST vo LTAGES:
Fit.m,nt: 0·11 7valU At in 19 steps,
Silnll: 0.25, 0.5 and 2,5 valli RMS,
Pl...: 66 and 150 volts DC.
Sc:•• n: 56..,d 130 vohs DC.
Fi.,4 8~: 0 to -40 volts DC, contlnuOU$ly vlf iablt.
SIll·B. : Through re,mi,* .........ment on Iront~.
MII tRf'J: ThrN fIlII!l.f'J willl I" Ittur.y.
Gm miter with 6 '8fl9tS: sales 10 200 volts 10' VR tub. 1!l;lingInd t o SO
mevohms 10' Ielhog. 1"ling_
AC-lin. voll lgl' m. t.r.

DC volt met.r re -m and O-SO5C11.d to adjust n.gal i~e grid bias. S895.00
' owe, R.quiftments: 11S/230 volts, SO -400 Hz. 40 wans.
Dim.nsiom: 1-112"H ~ 16·3/4' 'W ~ 18-3/8"0 . 28 pounds.

S475.00

•-~ ,.... •a_
O'~....... "';:"
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Model6000A Service Technicians'
High Speed Portable Tube Tester
o Sensiliw ins..n.....ous ;nte,.""'.nt INh ge . nd shorts test.
o COnilln t indieltian of lin. volttve.
• Fil,men l eonlinuilV !Itt,
o Tru. muln l t"nsconductanci IISI.

SPECifICATIONS
Tubol Sock.ts: Fu, nish.d Wilh Iyp. RSP-5 , 8-lOCh' removable plate 10 ee
commool le otlll ; 1, 9 and 10-pm mini,tuft: COmpaclron; NOVl r; Slfld J-p,n
Nuviston. Wa, n tubl soc:hts '1PIletIble.
G", Rtfllli: 3,000,6.000 IfId IS,OOO mil:lomIlOS,!lad dlrKtly on l ·u. meter.
Inre''''''''''t L....: Regl1t.fIi 'nsllfl lly on S neo n IIfflPl. '6I11I,ly,"9 .lements
;""'olved. Sert$ilivily in ncess 01 :1 megohms.
fd"".nl VollIpS.: I.S t o SO volts in 16 il'Pl.
Gtld Cun.nt (psI TlSt: M. asu'l d in microamper.s ot grid currenl on meter
wIl.n button is pft J$l!d. PresenCI 0' gas d isclosed.
f ill ment Conlin uilV I est: Open filame nts can be discll~ered immedia tely aftel
lube is inserted in socket by pressing ecenor bunnn,
,_, Requiftments : 11S1210 volts. S0-10 HI , 30 watlS.
Oifn9flSions: J-I/2"H ~ 16-3/" ' 'W K \1 ·3/.. ··0. 16 pounds.

INSTRUMENTATION s CONTROLS OIVISION
THE HICKQI( ELECTRICAL INSTRUMENT CO
10514 Dupont Avenue. Ch.veland, Ohoo 44108
(216154'-8060 • TW)( 810-421-8286

Model 890A Dynamic Beta In-Circuit
Transistor Tester

o Uniqut imptd_ neUllllil in, circuit melwlft AC Betl lCewfiltly in 0'
0111 of circuit.

o Melwlft f"''''''''''' in--Qrtuit , .._wn: AC Bell, trlllilSlo, inpuTrrsistInCI .
.....mm'!I' eireuit imptdlntt, le-

o .....,., AC BtTl,le " lCl lebo OIlT of c ircuit.

SPECIFICATIONS
Icbo MII_lImenl Ran..: 0 10 SOmic'OImp.fts.
IItTl Rl nl": o.SO, 0--100, 0.200 . Accuracy: ± So/, 101 ci,cui, impedance abo...
ISO ehms.
CoUteto, TlSt Curfllnt: V" i,ble, 0 to 10 millilm pern.
Colltctar Till VoI!IIIS: Vlli,ble, 1.5 3 and 4.S volts.
Ie Rift" : 0 10 10 milhamperlS.
AC Tilt Si.....: V,tiabll ll1OO- Hl sine _. Cllibfll;on selli,.. II !l-mic,oampere
base eurftl'll
Trtnsistor In",,1 RtsinInce Rtnte: SO 10 10,000 ohms.

CilQliT Inp. t Imptdlnce AI",, : 100 TO 100 .000 ohms. S23500
IlIttatin RIlfU illll : On. 22.!l-vol t; lou, I.S-voll blIl1efie!..
OifMnsions: 6·1/2"H ~ 10--1/" ''W ~ 9"0 . J·3/4 pounds. •

HICKOK



Test Instruments - for Service. Industry.Education
For over 50 years, Hickok has been a leading U.S. developer of precision test instrumentation. Now all of this experience
and quality is available in a full line of instruments fo r every purpose. Here 's why Hi ckok is your best investment.

TechnologY,lnnovati on

Hickok inst ruments are the most modern available featur ing the latest
designs and technologies. Hick ok has long been a leader in the applicati on
of MOS, custom LSI, CMOS, and other advances to low-cost, precision
instru mentation. Every Hick ok product incorporates exclusive user-oriented
features for added measurement capabili ty, versatili ty and ease of operation .

Duality, Reliability

Hickok instruments ere engineered for hi gh performance and maximum
reliability , using rugged glasHPoxy PC board co nstruct ion throughout
with extensive use of integrated circuits. Rigid qual ity cont rol procedures
including heat cycling, envi ronmental chec ks, and constant In-p rocess
inspection assures years of trou bl e-free operation.

Am erican Design and Manufacturing

Consistent top performance on every instrument is inherent because these
products are designed, deve loped and built by Hickok , not just imported
or ma rke ted products of another manufacturer. Full control from design
and raw materials to fi nished product gu arantees maximum value at
competi tive prices.

-----
TWO·YEAR WARRANTY

.,
..-
,..•

We stand beh ind ou r test instruments with the best
..-:::: warranty in the business. Instead of the usual 60 to 90 F

:;::: days, Hick ok's warranty protects you for a fu ll 2 years ~

f~ (~ ncond i t i ona ll ~ for the first year, only a nominal ser- lEi'
::::: vice charge- du rmg the second year). In every way, youJ
~g . jet more from Hickok.

~.§ i ilnm 1!1!!!!1m!!!!!!1!l!!1!11Hl!nm1l1!!!lll!!!!lmmln!!l!1l!ll1mill -
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Accessories ...Extend the value of your instruments

SP-S Oscilloscope Probe - co mbina t ion 10:1 /Direet . tor use with Models 511 and 512. PIN
100-178 $29.95

MODEl

TP·3

DESCRIPTION

E-Z Hook test lead set, for use wit h Models 215. 220, 440 or other applications where
high density circuits are encount ered. Set includes 3 0010' co ded leads with banana ja ck.
PIN 12450-463 $5.95 SP-5

TP-4 Trl -contact probe for in -cir cuit transistOf testing. For use with Models 21 5 , 220 and 440.
PIN 16970 -111 (not shown) $16.50

VP-7 Shielded test probe set wit h switchable lOOK isolation or direct operation . For use with
Models 334 ilnd 370 . PIN 16970·112 (not shown ) $9 .95

Re-, Recharger . For use with n ick el-eadm ium ba tter ies lE VI/ready N8Bl on Models 239 and
21 5 . PIN 208 00-421 $6.25

CA·5 Uniwr$ill ad apt er for modernizing old er Hickok tube testers. Contains sockets for 5 and
7 -pin Nuvistors. Nevers, Co mpaetro n and 10-pin tubes. Current set-up data included. For
use wit h Models 533A. 5398 . 600A. 605A. 750. 752 . 800, 1575. 6000. 6005 and
Cardmatic testers.1 -1 /2"H lC 7 ·1 /2 "W x 4"0.1 -1/2 pounds. PIN 1050·164 $75 .00

TP-3

RC-1

CA-5

.. . :~. :.• .. ro
, ,. 11· .. , . ... . .. . '

.....,. . . . ..•. ~ .... r.~,.~ .•.:. .: "f' ~ ; '..t. ;:,t : .~:

APPLI CATIONS
o
~

1050-107
1050-9
1050·168
1050·121
1050·177
1lJ50·60

PA RT NO.

1050·11 4
1050·145
1050·94
1050·99
1050-127
1050·144

Adapter for Testing 829Band 832 Tube Types
Acorn Adapter tor Tube Testers
Magnoval Adapter for Tube Testers
Penci l-type Tube Adapter for Tube Testers
Decal (10 pin) Adapter for Tube Testers
Socke t Saver Set (3 Pce.l for Tube Tester

MISC. ACC ESSORI ES
Tube Tester data books (state model number)
Magnetic Shield Kit for Models 511 . 51 2. PIN 100·180
Tilt stand/handle kit for Models 246. 220. 270. 370 (s td.

on Model 334) PIN 100-1 81
Til t stand for Mode1 511 . PIN 19455-7

Picture Tube Adapter for Tube Testers (B!W Only)
Accessory Socke t Assembly for Mod. 6000A
Subminiature Adapter for Model 6000A
Subminiature Adapter for Tube Testers
Nuvistor Adapte r for Tube Testers
Navar Adapter fot Tube Testers

SA·6
SA·7
SA-8
SA-9
SA·11
SW~

Additional Accessories
(Available from our Factory Service Dept.)

TUBE TEST ADAPTE RS

CRT·'
RSP4C
SA·1
SA·2
SA·3
SA~

INSTRUMENTATION e CONT ROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO,
10514 Oupont Avenue • C' ev el ~mj. OhIO 44108
12161 5 41-8060 • TWX' 810-421 -8286

Model 615 Sweep and Marker
Alignment Generator

Dimensiens: 13·1 /4"H K 16-1I4''W x 8"0. 31 pounds.

HICKOK
the velue inn ovetor

• Provides completeT V IF and RF alignment
• Provides harmonic output on UHF

SPECIFICATI ONS
Marker frequency : 2.5 to 5.5 MHz . 19 to 50 MH7, 54 to 108 MHz, and lOB to 216
MHz harmonic.
Marker Amplitude: 0.25 RMS. attenuation to 0.3 microvolt.
SW1!ep Frequency: 0-50 MHz, 50-100 MHz and 175·225 MHz.
SW1!ep Width: Variable. 0- 15 MHz, linear within 0.1 dB/MHz .
Retrace Blanking: Built-in and controllable from front panel, provides zero-reference
base line.
External Sweep Phasing Control: External sweep variable phasing (1700) is controllable
from the front panel for use with oscilloscopes that do not have variable sweep phasing
control.
BUIlt-in Crystal: 4.5·MHz crystal provides dual markers for IF or RF alignment and
signal for inter-carrier sound alignment.
Amplitude Modulation: Marke r and crystal oscillators may be amplitude modulated
approximately 30% by 900·Hz internal modulator. S
Power Requirements: 11 5·230 volts, 50-60 Hz, 40 watts. 495.00

~t~~--.,t' .- ,
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An Automatic Dialer
for the Deluxe Mobile

by
John W. Crawford WA4SAM
247 1 Pyrenees Court
Reston VA 2209 1
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Fig. 1. Code access board schematic. 01-07: IN914.. Ql : 2N3904 or equivalent. Note: Increase
R2 for slower dial rate.

W ith many autopa tc h facilities bei ng
added to repeaters around the

country. it is becoming easier to keep in
touch from an automobile with friends,
family or various publ ic services. Expensive
mobi le phone o r RCC services are no longer
needed for casual conversations. Many
amateurs are adding touch tone encode rs to
the ir rigs, either in the fo rm of a single box
which plugs in to the mike jack o n the rad io
or more elaborate wired-in units which arc
permanentl y mounted to the dashboard .
Making an autopatch is then easy - one only

has to push one or several d igits to access the
dial tone , then dial a number. However,
safeguards o n man y repeaters dictate that an
access code be dialed within a certain time
limit, and then the complete seven digit
te lephone nu mber be dialed withi n another
shor t tim e limit. If these times are not
fo llowe d , the repeater controls will
disconnect the circuit to avoid tying up a
phone line.

To follow these prescri bed limits while
moving in heavy t raffic is un wise. Man y
accidents or ncar misses have occurred when
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The unit is a pleasure to
use and also functions
as a conversation piece,
for every time it has
been used, someone
wants to know how I
learned to let my
fingers walk so fast
through a touchtone
pad ...

Fig. 2. Number counter board schematic. 0101·0110: I N914; QIOI : 2N3904 or equtvatent.
Note: Increase R I 02 for slower dial rate.
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amateurs have tried to dial while in motion.
In this area, a four digit access code must be
dialed within 3 seconds and the complete 7
digit telephone number with in 7 seconds.
Wi th these fac ts in mind, the pressure to get
the sequence correct dictates that full
atte ntion be paid to the push- button
swi tches and not La the road . Not wanting to
pull over to the side in heavy rush hour
traffi c or on bumpy undcr-constructloo
interstate highways in this area , I have
invariably dialed a wrong number or had
several near misses in the short time my
attention was diverted.

I decided there must be an easier and
safer way. It was relatively mundane to push

one button without looking rather than
concentrating on pushing several in proper
sequence. After investigating the possibilities
of surplus card dialers (the re aren 't any) and
the feasibil ity of tape recorded touch tones
(it's too hard to find the number ), I decided
to put my dubi ous education to work .

Obvio usly, some sort of ri pple-throu gh
cou nte r was needed for the repeater access
code and number to be dialed. Some way of
programming any required number was
desired, along with an appropriate touchtone
encoder to interface with the logi c and
transmittcr. The repeaters in this area (there
are five wi th autopatch] had several
req u ireme nts , bo t h techni ca l a nd
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Fig. 3. Encoder board schematic. 0 20 1-0 202: IN914; 0201-Q202: 2N3904, MPS·AIl, etc.;
0203-Q204: MPS-AI 4, 59100, etc. (Darlington) ; C202, C204: 10 volt tantalum;C201, C203:
50 volt disc; R206: ~ Watt (CTS X201 R2538 or equiv.].
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Fig. 4. Power supply and switching arrangement for 2 radios. D301: 1N914;
Kl: 4PDT 12 V Magnecraft W77CSX·2.

admi nistrat ive: Deviation should be withi n
certain limits (4-5 kHz); no clippi ng is
allowed; the four digit access code must be
dialed within 3 seconds, and the complete
number within 7 seconds. The administrative
procedures dictated that you: (1) Announce
your call and intention to make an
autopatch: (2) Let the repeater tail drop to
reset the age: (3) Key in the access code and
let the transmitter drop for dial tone; and
(4) Dial the number. To hang up, any button
on the touchtone pad is depressed. Thus,
one button to dial the entire 4 digit access
code and one button to dial the seven digit
number would be needed. Also, a swi tched
grou nd on the push-to-talk line would be
des ira bl e to key t he tra nsmi tte r
automatically. For proper impedance
matc hing, the micro phone circui ts shou ld
discon nect and the encoder tones be fed to
the audio inpu t on the transmitter, instead
of placing both in parallel. Since it would be
desirable at times to have a manual ent ry, a
12 button keyboard should be included. The
memory device could be ROMs, PROMs or
such, but an easy interface was found to be
thumbwhecl switches, both for simplici ty
and to keep the project from getting away
from me.

I finally devised the circuits of Figs. 1, 2,
3, 4 and 5. This gives both the capacity of
letting the circuit dial the described number
or enabling it to be done manually.
Operating it is quite simple and takes about
2 to 3 seconds. The procedure is as follows:
Wh ilc stopped at a light or doing
one-at-a- time as my attention to driving
permits, I set up the telep hone number on
the thumbwheel switches as I want it. I then
key the microph one and announce I am
going to make an au topatch, After the
repeater tail drops, I push the "access code"
button. Immediately, the transmitter keys
and the 4 digit access tones are tra nsmitted.
The transmitter goes off and I hear a dial
tone. Then I push the "Number Dial"
button and the same process takes place.
The telephone line starts to ring as the
transmitter unkevs. After the conversation, I
manually depress the hang up number on the
keyboard and clear the repeater. So far, the
only time-consuming procedures have been
the explanations to other hams who call me
after the patch to find out how I can dial a
num ber that fast.
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Fig. 5. Panel wiring. 01·02: l N914.

The circuit is essentially two cou nters
with separate enable swi tc hes. The first is
comprised of U1 through US and is for the 4
digi t access code. If your repeater has just
one access digit, th is circuit is not needed
and you may just as easily use the keyboard.
But if 2, 3 or 4 digi ts are needed for access,
the K, L, M and N ou tputs of the code
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Two internal views.
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access board may be easily programmed to
accomplish this.

The second cou nter is similar, but cou nts
higher for a 7 digit phone number and runs
faster than the access code counter. Seven
output pulses are fed to the seven
thumbwheel switc hes, which "choose" an
input on the tone encoder board. To the
approp riate inputs are also connected the K,
L, M and N outputs from the code access
board.

To ge nerate the access code, switc h Sl is
momentarily depressed. This keys the
tra nsmitter by grounding pi ns 3, 4 and S of
US, t hus driving Q1 into saturat ion and
grounding the internal pus h-to-ta lk line.
Since the Al pin of Ul is now low, output
pulses appear at pin 1 and are fed to U2,
which begins to count to 10. After 2 pulses
from Ul, pin 12 of US goes high and is
inverted to a logical zero, holding U2 and Ul
on so that Sl can be released . U2 provides a
bi nary cou nt from 0 to 9 and the A, B, C
and D ou tpu ts are app lied to inverters U4
and U5. These gates are wired in such a way
as to provide a sequenced output of K, L, M
and N with a space in between (see Table 1).
After U2 coun ts to 9, it goes bac k to 0,
which is the reset con dit ion; pin 12 of US
goes low and its inverter goes hi gh, di sabling
Ul and holding U2 in the reset condition. As
Ul and U2 are reset, the push-to-talk li ne is
unkeyed and K1 ret urns to its une ncrgized

Fig. 6. Circui t board interconnection diagram.
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posuron. Because many repeaters require the
first digit to be held longer than the o thers,
the K ou tput has been made 2 clock pu lses
long.

The K, L, M and N outputs a TC all logical
ze ros and are hard wi red into the
appropriate numbers on th e encoder board .
If no code is required, or if it is just as
simple to push a single access tone, the
access code counter board may be
completely omitted.

The speed of the seque nced K, L, M and
N out puts may be ad justed by cha ngi ng the
speed of cloc k Ul , which is easily
accomplished by co ntrol Rl . If some
repeaters need a faster pulse than is
avai lable, the 10k resistor (R2) in series with
this control may be reduced or omitted.
Co nversely, a higher value of R2 will
produce a slower speed.

To generate the telephone number , a
separate similar circui t is used. U1 02 is wired
to U104 and U105 in suc h a way as to cou nt
to 16 (see Table 2). The B, C and 0 outputs
are inverted and fed to a sec tion of U106,
which provides the same cont rols as o n the
code access board, resetting U1 02 and
disabli ng U101. U104 and U105 provide 7
logical 0 outputs wh ich are wired into the
common terminal of each thumbwhccl
swi tch. These logical zeros are rou ted
through the switches to the appro pria te
inpu ts on thc encoder board. As in the code
counter circui t , the speed is fully ad justa ble
with cont rol R101.

TO STANDARD
TOUC H lONE
PAD
INDIVI DUAL
SWITCHES

( 0 :
(0 :
( 0 :
(: :
( 0 :
( 0 :
( 0 :

2.7

7 REED RELAYS
SPST, N.D.
COIL 5 V

A

0

C

W

X

y

Z

--A

~-z

I---c

Etched and drill ed PC boards as shown
in thi s article are curre ntl y available
f rom M-Tech Engineering tnc., Box C,
Springfield VA 22151.

f--- y

}----w

1---0

I---x

I )

I )

I )
GATES ON

I )ENCODER
BOARD

I )

I )

I )
Fig. 7. A lternate method of generating tone. While quite cumbersome, this is
a way to interface automat ic circuitry to on ex isting pad. Outputs from reed
relays are wired in parallel across existing pad switches.

The four PC boards. Clockwise, from upper left: number counter, power supply, encoder, code
access.



Des ired U2 Outputs ~3 O..!JlPU.!' Reset Li ne U4 and U5 Ou tPU ts
Cou nt l Ull Cond it ion 0, C, ., A, 01 C l 8 1 A, RO' and A l K L M N

0 RE SET 0 0 0 0 , , , , , , , , ,, PTT KEY ED 0 0 0 , , , , 0 , t , , ,
2 K 0 0 , 0 , , 0 , 0 0 , , 1
3 K 0 0 1 , 1 , 0 0 0 0 , 1 1
4 SPACE 0 1 0 0 , 0 , , 0 , , 1 1
5 L 0 1 0 1 , 0 , 0 0 , 0 1 1
6 SPACE 0 1 , 0 , 0 0 , 0 , 1 1 1
7 M 0 1 , , , 0 0 0 0 1 1 0 1

• sPAC E , 0 0 0 0 , , , 0 , , , 1
9 N , 0 0 , 0 , , 0 0 , , 1 0

Table 1. Truth table, access code circuit. When 51 makes RO' and A 1 low, VI provides pulses to
V2. At each pulse, V2 counts from 0 to 9 in binary form. The enable switch 51 is held for 2
counts. When the reset fine goes low, 5 1 may be released. A t the 9th count, V2 returns to 0,
which is the reset condition. If 5 1 has been released, RO' and A 1 go high, resetting U2 to 0 and
disabling V I. As the sequence progresses, the K, L, M and N outputs go to logical Os in turn.

COMMON

foI-w
A

foI-x

Row or Column U204
Designator Pin Numbers

a 14
b 13
c 12
w 3, 4

V 5, 6
Com mon Gr ound

COMMON
A

e

•
•

•
•

w--jo]
X --jo]

Number Designator Pins U204, a w 14,3
2 b w 13,3

3 e w 12.3
4 ·, 14,4

5 b , 13.4
6 , , 12,4
7 • V 14. 5

• b V 13 , 5

9 c V 12, 5
• · , 14,6

10 b , 13,6
# c , 12,6

varie d by an audio level cont ro l for deviat ion
ad justme nt. The circuit as shown has a 600
Ohm impedance. For t ransmitters with a
high impedance mike input, a resistor of
be tween SDk and 220k should be placed in
series with the S u F o utput capacitor.

The tones genera ted are deri ved from a
matrix. Rather than refer ring to the to ne
freque ncies, the co lumn headi ngs have been
designa ted a, b, c and the rows w, x, y and z
(see Table 3). U204 was express ly designed
for touch tone for mat and the circui t board
layout is for this particular chip . It is a new

CHROMERICS EFS 212 89
(SMALL)

PAD CONNECTIO NS

CHROMER ICS EF20071
(LARGE)

PAD CONNE CT IONS

Fig. 8. Chromerics keyboard wiring and interfoce to U204.

It should be noted tha t e ither of the 2
ena ble switc hes, when dep ressed . will cause
the transmi tter to key and tones to be sent.
If either of their respective clocks is running
very fast, some means of monitoring the
tones shoul d be present. Too fast a clock
rate will result in 2 or more seque nces or
" bursts" of tone to be sent as the enable
switch is depressed and the n not released
fast enough. LED ind icators are co nve nient
(more about these later ) bu t a small,
pre-assembl ed $2.95 Radio Shack 100 mW
ampl ifier was used in the pro totyp e, with a
small speaker. Muted tones arc heard as the
unit sequences. This is also handy in
checking the overall operation every t ime it
is used. Instead of usi ng a volume control, 2
resistors were chosen to take the place of the
suggested po t and wired in place to the foil
side of the ampl ifi er .

The tone and encoder circuitry co nsists
of seve n AND gates in 3 DIP packages,
which drive the appropriate inputs on a
fourt h chip, U204. Fig. 3 shows the wiring.
The K, L, M and N o utputs of the access
code board are wired (in tha t order) to the
required nu mbers o n the encoder boa rd .
Two or more access code boards may be
paralleled fo r up to as many d iffe rent access
codes req uired. If your system uses 1, 2 or 3
d igits for access, anyo ne, two or three of
these access code board outputs may be hard
wired onto the proper pin of the tone and
encoder board connec tor in parallel with the
thumbwheel swi tch outputs. The transmitter
in this case will stay on fo r the full cou nt of
four. Likewise, the 10 outputs from the
thumb wheel swi tches are connec ted to their
respec t ive numbers , 1·10.

When one of the encoder board inputs
goes low (Le., is grounded), t he outputs of
the gates involved go low also, dr ivi ng the
proper fre quency pins of U204. U204 is
coupled thr ough two 10 k resistors to a
bu ffer am plifier to prov ide approxi mately a
0.9 V po p max output. Th is out pu t may be
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decoding is provided on-chip from the
inte rna l 1.0 MHz oscill ator . With the 0.1 %
crystal specified, out put frequency accuracy
is ±0. 2%, well wi th in Bell System
specificat ions. Voltage requirements are
digitall y compati ble (+5 volts) and, for our
application, the chi p features a fast turn on
and turn off time, as well as stable o peration
over wi de temperature ranges (_40° to
+85°q for mobile usc.

Due to the newness of this chip, some
d iff icul ty in obtai ning one may be
experienced. However, Motorola markets
worldwide, and the MC 14410 will be
available from commercial vendors, and later
even as surplus, at reasonable rates. The
app roximate price will be in the $10to$15
range in single lots. Th is IC will not need
bypassing or ferrite beads around the
frequency pins as is requi red on the
Microsystems chip.

The keyboard in the prototype is an
EFS-21289 Chromerlcs". Other Chromcrfcs
keyboards may be used if desired , but si nce
the " feel factor" is miserable, a GTE
Automatic Electric PK1 0 or PK 11 keyboard,
which is identical to t he Western Electric
pads, will be used on my next model. Any
keyboard may be used, as long as it is wired
to produce a valid tone. The 2 out of 7
contact arrangements in the keyboards used
above arc con nected d irectl y to the gate
outputs or the frequency determining pins
of U204. Any other type may easily be used.
If one set of contacts closes at a time, for
each number, an SPST arrangement is
suitable with one side of all the switches
grounded and the other side wired to each
input.

An old, non-working WE or GTE pad
may also be used if the oscillators have
s ustai ne d d am ag e. Th e sw itc hi ng
arrangement is similar to the Chro merics
one, in that two out of seven contac ts close
at one time. Damaged pads may be easily
and inexpensively obtai ned at hamfests.

The power supply cons ists of a 4 mH
indicator and capaci tor to filter out
alte rnato r whine and other t rash from the
vehicle battery li ne, and two Fairchild 7805,
LM340 K or other 5 volt regulators capable
of handling a total of 220 mAo These two
regulated outputs, A and B, are wired to

' Crystal5 made e$pecially for th i5 Motorola chip
rnay be obtai ned from Manann Labs, 425 Main
Street, Belton MQ 64012 (816-331-59311. for
$4.50 each in :single c uantitiee, o r $2.20 each in
1015 of 6 and up. Order number M L 18P. or M L 1BW
(for wire leeds}.

201 romer ic:s. tnc., 77 Grand Dragon Court ,
Woburn MA 01801.
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Close-up of Woldom connector plug discussed in text.

device by Motorola and is designated
MCl 4410. A Microsvstems International
ME8913 touchtone generator IC was tried at
first without much success, due to the rf
from the transmitter. If you have experience
deali ng with th is and have some on hand, a
board layout is available from the author.

The Motorola chip is a CMOS, digi tally
compatible, free from rf interference, 16 pin
DIP, requiring no special board layouts or
bypassing. It requ ires only one extra part for
operation - a 1 MH z crystal cut for 13 pF
parallel mode. I Full 2 out of 7 or 2 out of 8

WIRE RE SISTOR (RI06 
R112) FROM C TERMINAL
TO UNCOMMITTED
TERMINAL AS SHOWN

Fig. 9. Thumbwheel switch detail (side view showing method of wiring).

EACH COMMON TERMINAL
ATTACHE S TO OUTPUTS
TWI-TW7 ON NUMBER BOAR

JUMPER THESE TOGETHER
ON ALL 7 SWITC HES a
A TTACH TO INPUTS 1-10 ON
TONE EN CODER BOARD

ATTACH +5V(BI BUS HERE
TO UNCO MMITTED TERMINA
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Decimal Outputs 01 Ut04 and Ut05

Ul04 Ul05
Desired U 102 Outputs U103 Outputs A

Reset Line A • ,- - , • ,
Count Condit ion D2 C2 '2 A2 02 C2 '2 RO and Al 0 1 2 3 4 5 • 7 8 9 10 11 12 13

"
15

0 RESET 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 PTT KEYED 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 PTT KEY ED 0 0 1 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
3 l st DIGIT 0 0 1 1 1 1 0 0 1 1 1 O' 1 1 1 1 1 1 1 1 1 1 1 1

• SPACE 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1
5 2nd D IGIT 0 1 0 1 1 0 1 0 1 1 1 1 1 O' 1 1 1 1 1 1 1 1 1 1
6 SPACE 0 1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1
7 3rd D IGIT 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 O' 1 1 1 1 1 1 1 1
8 SPACE 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
9 4th D IG IT 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 O' 1 1 1 1 1 1

10 SPACe 1 0 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1
11 5 th DI GIT 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 O' 1 1 1 1
12 SPACE 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1
13 6th D IG IT 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 O' 1 1

"
SPACE 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1

15 7th D IGIT 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 O'

TobIe 2. Truth tobIe, number counter board. An osterisk (*) indicates outputs used; others are not wired.

Fig. 10. Top view, number counter PC board (full size).
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Fig. 11. Bottom view, number counter PC board (full size).

each board as indicated in Fig. 6. Two are
used because 1 regulator with a small heat
si nk ran too hot to touch. The power supply
board also conta ins relay K1, which provides
switching for the audio circuits to two radios
and a switched ground for the PIT lines.

The manual keying circuit for usc with
the ke yboard is shown in Fig. 3. Each pin of
the keyboard is connected, as per Fig. 8,
directl y to U204. The COR circuit is d ri ven
by pi n 7 of U204. Negative going (logic 0)
pulses occur when any tone is being
generated, and are sensed by 0203, which is
usually biased on by the normally high
output of pin 7. As the logic 0 pulses reach
Q203, it tu rns off and the base of 0204 then
rises to the voltage determ ined by R210,
0 201 and R211 . 0 204 then turns on,
thereby providing a switched ground for the
internal P'Tf line. When the tone stops, if
the delay switc h is closed, capacitor C204
discharges through R211 into the base of
0204 to provide an approximate one second
delay.

The prototype unit was mounted in a
custom made plastic box. The plastic was
bent wi th a strip heater to co nfor m to a
space in my automobile. The corners were
sanded and buffed to present a smooth
molded appearance. Grey smoked plastic
was used in the pro totype because it was
inte nded to backlight the panel (through
Scotchcal plastic photographic material) to
indica te the functions. However, space inside
the housing precluded the use of bulbs in the
required areas, so photosensitive Scotchcat
alumi num panel material was used instead.
Any sui table enclosure will be sufficient as
long as there is adequate front panel space
(0( the brand of thumbwheel swi tches used
and the keyboard.
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etc. On mo s t switches, a separate
uncommitted terminal is available. These arc
a ll connec ted together and a - fOk resistor
(R106-R112) attached from this common
bus to the common terminal of each swi tch.
The common bus line is then connec ted to
the +5 volt "A" source (see Fig. 9).

The four boards arc plugged into mating
board edge connectors mounted inside the
cabine t. All wiring is kep t as short as
possible to maintain neatness, but lead
length is not cri tical. If it is desired, the
connectors may be o mitted and the boards
wi red together at the con nect or foil, making
sure that bo th sides are soldered. A Waldom
connector contai ning 12 pins in a rcctangu
lar configura tion was used on my enclosure
to interface with two radios through a
wired-in mating harness. Although the sche
mat ics (Figs. 4 and 6) show my hookup, the
builder may want to use his own method of
microphone and PTT interfaci ng to his own
particular rig. One po pular way is to place a
micropho ne connector on the enclosure and
plug the mike into it, then make a harness
wi th a suitable plug to attach to the radio
mike inpu t. The power supply board can,
tal nlng the audio switching may then be
omitte d and the 4 mH choke (L30l)
mounted to the cabinet. Th e inte rnal push
to-t alk line fro m each board may be used to
key the t rans mitter and th e micropho ne
wired in paralle l wi th the encoder aud io.

After constructi ng each board , it wou ld
be wi se to chec k the operation before
continuing o n. The code access and nu mber
counter boa rds are simply hoo ked to +5
vo lt s and the enable line grounded
mo mentarily. Increased current pulses will
be see n on powe r supplie s equipped with
mi lli ammete rs. The output s K, L, M and N
on the code board an d TWl through TW7 on
the number counter board should pul se in
sequence on every other clock pu lse. A good
indicator is an LED tie d between each
outpu t and +5 volts, with a 220 Ohm
resistor in series wi th eac h. They sho uld
fl ash in the proper seq uence. The speed is
adjusted by the pot on each board.
Difficu lt ies in perfor mance will be traced to
open runs or poor solder joints. Make sure
bo th sides of each board are soldered. The
connec tor pins on each board shou ld be
iumpered through the board for added
reliability. lt was fou nd that the PC board
con nectors had to be gold plated as the tin
plate aged and made poor contact with the
edge connector.

The lone and encoder board may be
checked by hoo king a small audio amplifier
to the audio output , +5 volts and ground to
the proper terminals, and grou nding each
inpu t in turn. The tones should be fully
adjustable wi th the level set adjustment. If
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The thu mbwhccl switch bank co nsists of
7 thumb wheel switches designed to provide
a decimal output ra ther than BCD. Any 10
position (or 12 posit ion to include the #,lnJ
*) rotary switc hes can be used instead, if
they are available. Thumbwheels prov ide a
better appearance and the use of a spacer
betwee n the 3rd and 4th digits will provide
better readability o f the full telephone
number. The individual numbers 1-1 0 on
each switch are all jumpered together and
are wired to inputs 1-10 o n the tone and
encoder board. Each common terminal of
the switches goes to the outputs of the
number board: the 1st swi tch co nnected to
the lst cou nt, the secon d to the 2nd coun t,
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Fig. 12. Top view, encoder PC board (full size).

Fig. 13. Bottom view, encoder PC board (full size).



Fig. 14. Top View, code counter PC board (full size).
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Fig. 15. Bottom view, code counter PC board (full size).

apply 12 volts, and check the overall
o perat ion. With the delay switch off, push
each number on the keyboard and insure
that the PTT LED lights and the relay closes.
With the delay switch on, a delay of
approximately one second will exist before
the relay o pens. Push the access code
push-button (S1). The PTT LED should
light, and if any of the numbers in the code
correspond to what is in the thumbwhecl
switch bank, those LEOs above their
respective switches should light. When the
PIT light goes out, sequence the Nu mber
button. Again, each LED above the
thumbwheel switches as well as the PTT
LED should light, the former in sequence
from left to right and the latter as long as
the cycle is going. If all seems well, wire it
into the transceiver. Do not close the box
yet.

To set it up, have a friend listen to yo ur
aud io and set the level ad just on the tone
and encoder board to what he hears as just
slightly lower than yo ur voice. (Indi vidual
repeaters have differen t requirements but
th is should be a good way to " ball park" set

d iffi culty is experienced, shor t one each of
the a, b, c and w, x, y , L pins of U204 to
ground to insure that the chip is o perati ng.
Then work backward to each gate, placing a
ground on the inpu t and checki ng that the
output goes low.

If all seems to be working, wire the
printed circuit card connectors together
following the overall schemat ic in Fig. 6. In
thi s case, wire wrap is very helpfu l if you
have the capability. However , use of small
# 22 or # 24 wires will aid in ease of wiring.
# 20 or #22 shou ld be used in the external
ca ble for better handl ing. The edge
connectors can be a cinch SQ.. lO-A-20, 2
cinch SO- 12-A·20 and a SO- 18·A·20 or their
equivalents.

Agai n it is better to check the progress as
you go along rath er than fi nd you made a
wiring error later. Do the power supply
con nec to r f irs t, w iri ng all internal
connections and the external cable harness.
Then wire the tone and encoder board
connector to the power supply. Check
operation at this point by applying +12 vo lts
to the external input plug and generat ing a
tone to see if relay K1 closes. Ground ing the
wire from the "delay" pin on the encoder
board will cause the relay to release
approx imately 1 seco nd after the tone sto ps.
If all seems normal, proceed with the code
and number counter boards. Ground ing
either enable input on these should genera te
the proper tones. The K, L, M and N o utputs
shoul d be wired (i n that sequence) to the
tone board inputs corresponding to yo ur
repeater access code. If you only use 2 or 3
tones for access, use the first 2 or 3 letters of
the sequence, because the K output stays on
twice as long as the others (c.g., two clock
pulses).

Next , wire the front panel contro ls. If the
Chromcrics pad Is used, it shoul d be
mounted very carefully, making sure there is
an easy fit between the 4 plastic shoulders.
Warping this pad in the install ation may
make one o r more contac ts close, thereby
keying the push-to-talk continuo usly.

If yo u elect to use an LED indicator over
each thumbwheel switch so the scan
sequence can be seen, wire these in next.
The prototype had thi s fea ture but on later
versions they were omitt ed fo r being
redundant. Operation is heard with the
internal audio amplifier, and the push-to-talk
line indicator LED sho ws the seque nce just
as well. If they are used , attach a 270 Ohm
resistor to each LED. The ot her end of the
resistor goes to the S volt bus line on the
switches and the anode of the LED connects
to the common terminal on each switch (sec
F;&.9).

Check for shorts in the wiring and then
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Table 3. Touchtone matrix showing coding from V I5 to V14.

NC- NORMALLY CLOSED
C· COMMON
NO- NORMALLY OPEN

Fig. 16. Power supply PC board (full size).

VI '

r A

1Pin 4 Pin 5 Pin 6
1209 Hz 1336 Hz 14 77 Hz

1,1 Ibl Id

Pin 12 097 Hz (wi I 2 3

Pin 11 770 Hz (xl • 5 6
VI '

Pin 10 852 Hz (yl 7 8 9

Pin 9 941 Hz lzl • 0 #

it.) Punch in the access code, bo th
automatically and man ually, to chec k for
wi ring errors. The autom atic cod e access
boa rd speed sho uld be adjusted to just under
wha t is too fast to bring the dial tone up .
Next try to dial a number. Again, use both
the keyboard and then the automatic featu re
to check operation. Too fas t a dial rate will
not be accepted by the telephone compa ny
equipme nt. Too slo w a o ne may result in
false dialing whe n you have a wea k signal
into the repeater. Ideally, for an excha nge

with all electronic switching, a speed of 40
ms on and 40 ms off is as fast as you can
dial. Some older no n-electronic exchanges
wo n' t go that fas t. The best way is to
experime nt, leaving the dia l ra te adjusted
just slight ly slower than the fastest speed
you can dial.

If you have trouble accessing the dial
tone or getti ng the number to ring, be sure
your transmi tter is on frequency and your
deviat ion is proper ly set , as well as mike gain
(if provided) in you r transceiver. Clipping,
distort ion, noise and o therwise low quality
tones will almost never work.

The unit has been in usc for about 13
months and has been tested to extremes of
temperatu re, from the bare circuit boa rds
lying o n the fl oor under a 195

0 F heater, to
start-up In the morn ing whe n the ambie nt
temperatu re has been 150 F. With proper
components [i.e., tantalum capacitors in the
audio coupling and ti ming circuits), no
thermal problems shoul d be experienced.
Re-design of the to ne encoder usi ng the
Motorola MC1 4410 resulted in extremely
reliable operat ion. The only problems
experie nced were with the ME 89 13
Microsvstems Interna t ional generator, which
required extensive bypassing and ferrite
beads around th e freque ncy determi ning
Pins.

One word of caut ion to repeater groups is
in order. It would be easy to manually dial a
num ber like 1-703, then let the logic
transmit seven digits very quickly. Since the
phone company will allow the 40 ms dialing
rate, o ther listeners may not realize a long
distance call has just been placed. Number
counte rs shou ld be standard equ ipment on
a ll repeaters.

The unit is a pleasure to use and sou nds
quite professional, just like the tones one
sometimes hea rs o n intercity or long
distance dialing. It has also functioned as a
conversat ion piece, for every t ime it has
been used so meone invariably has wanted to
kno w ho w I learned to let my fingers walk
so fas t through a touchto ne pad. -

1DGND 1' 0 0 2
OUT/' .2 2DGNO
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c scr W
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(\ --- <I
\ / L 301
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C JUMP-
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+ 12 FILTERED OUT
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$39.95

0.3 Minu tes in 5 sec. steps.
12-16 Vol ts DC.
!3% from . 10 to . 120 Degrees F.

WR ITE FOR LITERATURE
Pl uS $ 1.50 postage and h andling ( NJ
residents ad d sales ta x)

KRONOTEK D1V. FRA NKLI N UNIVERSA L CO RP.

915 CLI FTON AVE., CLIFTON . !\fEW JERSEY 07013 (10J) 7711-0003

R lIfl9Il ;
Vol ta ge:

Accuracy:

The RT·1 R.F . ac tu at ed t imer puts an end to t im ed out repeaters forever.

NO- c onoecucos to you r rig. ICAR RIE R
T RI GGER EDI
NO- Clocks to wa1J;h .
NO- Switc hes to throw.
The RT·1 leaves you free to concentra te on
your driv ing and y our OSO. JuSI p rese t the
timer to a ny t ime from 0 -3 mi nu tes and fo rgel
it . Every time you tr ansmit, you r carrier
triggers th e unit VIItl ich tim es until the prese t
value is reached the n gives an audib le tone . If
y our came r i1 dropped before th e end of the
timing in te rval, th e timl,!l" resets instan tly and is
ready for the nex t tra nsmission .

NO MORE TIME OUTS I
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by
Peter A. Stark K20AW
196 Forest Drive
Mt. Kisco NY 10549

Zapping Dead Nicads

A major cause of nicad
fa i l u re is overheat ing,
c a us e d u suall y b y
e xce ssive cha rge or
discharge ...
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T h o u gh individual nlcad cel ls are
relatively inexpensive, complete nicad

batter ies for spec ific pieces of eq ui pment
often cost an arm and a leg. The 15 volt
batteries for 2 meter walkie-talkies are a
typica l example - they often cost $30 to
$60 and up, depending on the source.
Anything that can be done to lengthen their
life is therefore of great interest.

This article is a continuation of an earlier
article I wrote in the December 1974 issue
of 73 Magazine. As a result of that article I
have received several letters from readers
which have spu rred me on to furthe r readi ng
and experi menting. Th is has led to several
techn iques for repairing or recond itioning
nicad batteries, which shou ld be of help to
man y nicad users.

In the 1974 article I mentioned that a
ma jor cause of nicad failure is overheating,
caused usua lly by excessive charge o r dis
charge. The big probl em is overcharging the
battery. The result ing heat causes a pressure
bui ldup, which in turn causes venting of the
sealed cell th rough the safety vent. Th is vent
acts like a safety valve to relieve internal
pressure and prevent a possible explosion. I
had indicated that an occasional slight loss
of electrolyte through venting would not
cause too much harm, as the safety vent
would reseal itse lf after the venting.

One reader (Lloyd W. Root K7AS) wrote
to say that he has had much experie nce with
nicads over many years, and has done a
num ber of experiments on them. One of the
things he has found is that some of the nicad
safety vents are not resealablc. They can be
identi fied by a triangular hole in the posit ive
end of the cell. Th e small metal tab sta mped
out of this tri angular hole is aimed inward
li ke a sharp poin t ; under thi s tab is a thin
plastic membrane which sea ls the cell. In
case of internal overpressure, the plastic is

pushed ou twa rd against the sharp poi nt,
which pu nctures a small hole in the plastic
to release the pressure. Once this hole is
made, it stays there and the cell soon dries
up. When this happens, the cell will only
hold a charge for a very short time.

Lloyd Root reported having experi
mented with a number of such dried
out cells. He disassembled one to see how it
was put together, and found a place where
he could drill a tiny hole throogh the case
without shorting the internal plates. Then he
injec ted disti lled water through the ho le
with a hypodermic needle. By replacing the
missing liquid, he renewed the cell to the
poi nt where it performed almost as good as
new. Though I have not yet tr ied it, t
suspec t that a similar result could have been
ach ieved by immersing the cell in di stilled
water and then applying pressure to the
liquid in some way - perhaps by using a
thick rub ber bag or hot water bottle and
squeezi ng it ~ to force the water back into
the cel l. Were it not for the fact that high
temperature is very dangerous with nlcads,
the use of a pressure cooker would be very
tempting! In any case, the vent could then
be loosely covered with tape to prevent the
liquid from evaporating again.

It is very important not to cover the
safety vent and thus prevent it from
working. I am told that when a nicad
explodes from excessive pressure it really
makes a mess. This brings to mi nd a
da ngerous condit ion I have seen in several
ba tteries. As soldering to nicads is
dangerous, wel ding is used to attach contac ts
to cells in multi-cell batteries. These
connectio ns arc generally made wi th metal
strips rather than wire to allow easie r
welding. In several insta nces I have seen the
metal strip welded di rectl y over the safe ty
vent, thereby crea ti ng a safe ty hazard.

I have fou nd that elec trolyte lea kage can



fo Life

I

while I was
o f the GE

Application

cause another safe ty hazard which may,
under some conditions, lead to damage to
the battery, charger, or walkie-talkie, and
possibly even an explosion. This applies
particu larly to rapid-charge batteries. Here's
wh y: The elect rolyte which leaks out o f a
nicad is not just pure water, but actually is a
conductive chem ical. If a ce ll in a sealed
battery such as the 15 volt battery for a 2
meter Motorola walkie-talkie leaks, the
electro lyte forms internal leakage paths
inside the battery which can discharge cells
and form internal high resistance shorts.

Those nicad batteries designed for
rapid-charge use have a built-in th ermistor
connected to an external contact on the
battery, which allows the charger to sense
internal temperature . As long as the battery
is stil l parti ally discharged, ce ll temperature
is fairly low and the thermistor resistance is
also low. As soon as the battery is full y
charged, cell pressure and temperature start
to rise. Th is makes the thermistor resi stance
go up to 1k and more. This signals the
charger to switch from its high-current
charge rate (which is designed to charge the
nicad in one hour) to the standard
low-current charge ra te.

Now suppose that electrolyte lea kage
inside the battery puts a high-resi stance
short across the thermistor. Even though the
battery is fully charged and th e temperat ure
is rapidl y rising, the charger still sees a low
resistance and therefore cont inues cha rging
at the high ra te. Th is can rapidly melt all the
plas tic part~ o n both the battery and
charger, and in an ex treme case even cause
an explosion.

Short of period ically opening the battery
to look for leakage (and rinsing it out with
water if you fi nd any), there is no foolproof
way of de tec t ing this problem before it
causes damage. But there is a simple test

which may sometimes spot the problem
before it becomes serious. This is 10 co nnect
a voltme ter ac ross the thermistor contacts
on the outside of the battery. You should
not measure any voltage. If yo u do, then
there must be some internal leakage path
between the th ermistor and at least one of
the cells, ind icating that some elec trolyte has
been vented.

Another common cause of nicad failure is
internal sho rting of one or more cells . In a
single cell you can iden tify th is pro blem by
the fact that the cell measures exactly 0
volts, and when checked with an ohmmeter
measures 0 Ohms. In a multi -cell battery you
may note that the open-circuit voltage of the
battery is less than the usual voltage even
after a full charge. A normal nicad cell
measur ing 1.25 volts under most co nd it ions
will reach 1.4 volts or even slight ly more
during and right after a charge. Thus the 15
volt battery from a Motorol a HT-220, which
has twelve cells, will read up to about 17
volts right after it is charged. If the
open-circui t voltage after a charge is only 15
volts or even less, that indicates that one or
more cell s are shorted .

I have in the past thrown away a number
of sho rted cells, and now wish I had kept
them. That's because I have found a way to
fix them. I presen tly have four batteries for
my HT-220 which were given to me
because their voltage was down to as low as
7 volts. I have now been using them for
so me time 10 see whether they will fail
again. In o ne of the se batteries, which
started o ut with four shorted cells, one o f
these cells has shorted again, but I was able
to again rejuvenate it and it has bee n
work ing ever since.

The idea came to mind
carefully rereading a part
" Nicke l-Ca d mium Battery

Short of periodically open
ing the battery to look for
leakage, there is no fool
proof way of detecting
this problem before it
causes damage . . .
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Another common cause of
nicad failure is internal
shorting of one or more
cells ...

Once a cell is already
shorted why can't we bum
out th e short by applying
an ex ternal heavy current
burst?
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Engineering Handbook," Publication No.
GET·3148 (and its supplement GET·3148S),
available from the General Electric
Company, Battery Products Section, Box
114, Gainesville FL 32601. At one point
they mention tha t sudden fai lure due to
internal shorting of a cell is more common
when a battery is discharged than when it is
fully charged. Though they are not sure of
the exact reason, they speculate that this
may be because internal shorts start o ut by
being very small need le-l ike projections
which short the two plates together. A
well-charged cell may be ab le to burn out
this tiny short as soon as it forms by passing
a heavy current through it, whereas a
discharged cell can't. Well , I thought, once a
cell is already shorted why can't we burn out
the short by apply ing an externa l heavy
current burst? I asked several friends for
their old, shorted walkie-talkie batteries and
went to work.

The first time I did this I took the time to
open the battery case using a knife
attachme nt on my soldering iro n and a lot of
force. Some battery cases are easier to open
than others. The cases for the replacement
HT·220 batteries made by Alexander
Manufacturing appear only to be glued
together at the corners, and easily come
apart. The original Motorola batteries, on
the other hand, are sonica lly welded all
around, and attached with two stu ds in the
middle as well. Quite a bit of huffing and
puffing is required to open them up.

Once open, I borrowed a trick suggested
by K7AS. He noted that a cell which has
bee n reverse-charged will not take a charge
of th e proper polarity unless first given a
heavy burst of curre nt from a regular dry
cell connected directly in parallel with the
nlcad. Since a new dry cell has a voltage of
about 1.5 volts and a fairly low internal
resistance, this pushes a good current
through the ni cad, fo rcing it to take o n th e
proper polarity. When the nicad cell reaches
1.5 volts, the curre nt drops to a very low
value.

Knowing which cells of my battery were
shorted, I took a no. 6 dry cell and very
heavy leads and connected it directly across
each shorted ntcad cell, plus-to-plus, for
about five or ten seconds. This gave eac h
shorted cell enough of a current burst to
burn out the short, and even gave it a slight
charge. After removing the dry cell, I noted
that the nicad cell now had a voltage across
it. Since this particu lar battery had four
shorted cells, I repeated this procedure once
for each cell. Once th e shorts had been
removed, I put the battery into the charger
and charged at the standard rate for 15
hours. I have now been using the battery for
several weeks, and it has been performing

well. I am, however, careful not to discharge
the battery all the way lest one of the cells
short again, although tests on other batteries
to determi ne to tal battery capacity - down
to a to tal discharge - have only once
resulted in a shorted cell which was easily
repaired.

BUl opening Motorola batteries is a chore,
so the next three batteries were fixed
without being opened. The procedure is
similar - putti ng a heavy current th rough
the battery ~ but the tec hnique of do ing it
is slightly different.

My first try worked, but not reliably. It
consisted of taking a 30,000 uF
compute r-tvpe electrolytic capacitor,
charging it to 25 volts, and then discharging
it into the nicad battery. After several t ries
this did bring one of the shorted cells up to
voltage, but it appeared to be a laborious job
at best. Obviously more drastic steps were
needed.

I, therefore, started by putting the entire
battery into the charger and charging at the
standard charge rate (.1 C) for 15 hours.
Though this did noth ing for the shorted
cells, it did resu lt in t he good cells bei ng
fully charged. Now I took a pair of pliers
and connected the jaws directly across the
battery terminals to provide a nice,
low-resistance short across the battery for
about 2 to 3 seco nds. The result ing
short-ci rcu it current, provided by th e good
cells in the battery, burned ou t the shorts in
the shorted cells. It also slightly
reverse-charged the bad cells, which I
immediately counteracted by putting the
battery into a high-current (.5C) chargi ng
circui t fo r abou t 30 seconds. Then I charged
the ba tteries for several more hou rs in the
standard .1C charger, and checked the
open-circuit voltage . In a few cases, the
treatment had to be repeated several times
to repair all the shorted cells - one of the
batteries had 5 cells ou t of its 12 origi nally
shorted - but eventually the battery voltage
came up to 17 volts after a charge, and
stayed there.

In addition to the reference given earlier
to the GE nicad manual, other prominent
nicad manufacturers include Gould,
Eveready and Union Carbi de, who may be
ab le to supply additiona l information if you
need it. There is also a booklet avai lable
from the U.S. Government, which I have
requested but not yet obtained; it is a report
entitled "Chargers and Charging
Techniques," no. LESP·RPT-0202.00, which
ap plies specifically to nlcads used in portable
rad io gear. It is available fro m the National
Criminal Just ice Reference Service, Law
Enforcement Assistance Administration,
U.S. Department of Justice, washington DC
20530. •



Plugboard Extender for Under $3.00

by
Kent A. Mitchell W3WTO
1004 Mu lberry Avenue
Hagerstown MD 21740

R ecently, I had the opportunity to
purchase some surplus digital equip

ment. One such unit, a specialized shift
register ty pe used to test some NASA space
hardware, contained approximately 50 plug
in circuit boards on which were mounted
hundreds of tra nsistors and other com
ponen ts. Th is uni t, once an example of
slate-of-the-art construction, is now 10 years
old and in these days of integrated circuits is
in style abou t as much as a' '53 Stude baker.
So, I was able to acquire the gear for only
$5.

Ho wever, before I even though t of canni
ba lism, I cou ld not resist fi ring up the
equ ipmen t to see what would happen. (The
unit contained a husky 5 volt power supply
- alone worth the price.) Immediately,
lights lit and registers shifte d. Well now,
afte r seco nd thought, why not experimen t a
litt le b it and see if I cou ldn't buil d my o wn
not-so-minia tu rized calcu lator?

First pro blem was how to get 'scope
probes o n some test points to fin d doc k
pulses, etc. The circuit boards themselves are
coaled with a thick layer of glop called MFP
(sho rt for moistu re-fungus-proofin g) so
direct con tact with component leads was not
possible. The board soc kets would be the
next logical place for signa l access; however,
these were recessed deep within the chassis
and covered by wire bundles. Clearly , what I
needed was a "board exte nder, " that is, a
simple point-to-poi nt wired plug and socket
arrangement which would enable the
selecte d circu it board to be connected into
th e chassis circuit wh ile be ing physically
exte rnal o f the chassis.

A quic k glance at my selection of parts
catalogs shoc ked me into the realization tha t
such a simple item was priced at a minimum

of $15 . This was three times what I had paid
for the unit I wanted to test. There had to
be a better way - like build my own. Back
to th e ca talogs!

Vector Electronics Co. produces a
"Universal Plugbord" series that are blank
except for the etc hed contac t fingers and
pre pu nched wit h a grid of holes for experi
mental component placement. A 22-eontact
board of this type is available inexpensively
from Burstein-Apple bee Co., 3199 Mercier
St., Kansas City , Mo. 64111.

Next, an appropriate socket needs to be
bolted onto the board, and these are usually
ava ilable from Poly Paks Inc., P.O. Box 942,
South Lynn field , Mass. 01940. Some scraps
of hookup wire connect the two and a
handy test aid is added to the shack. -
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Eyes For Your Shack
Conclnnion

by
G. E. Friton W0ACR
628 Marshall Ave.
Webster Groves MO 631 19

T he moment o f t ruth (or consequences)
ha s a rr ive d! In.. ta ll a ll active

components except Q303, 4, 5, 7. 8 and 9 in
the vertical amp. and 0405, 6, 8 and 9 in the
horizontal am p. Set your scope's controls:
int e nsi t y, three quarters CW; foc us,
m id ran ge ; astigmatism, midrange. The
remaining contro ls wi ll get set as you
progress with initi al checkout.

Agai n, re member t h a t those
innoce nt-looking batteries can easily reduce
you r scope to a pathetic pile of rubble in 2
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Fig. 24. (0) Calibration signal generator.
(b) Calibration network.
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seco nds or so, should a mino r disagreeme nt
in who is going to control thi ngs develop (it
will). So use a 1 Amp fuse in series (it 'll
never blow, of course), to discourage such
out bursts of temper.

Apply power. Note that both inverters
start (it won't exactly sound like the Boston
Pops, but it'll sure sound good!). Check +5,
-5; set +95, positive and negat ive HV (the
latter two depend on the options chosen).
By this t ime, there should be a bright,
unfocused spot on the CRT. Set the
intens ity control for a medium brilliance
spo t, and check the focus control. Since the
ast igmatis m control has not yet been set , the
focus probably won't be too sharp. Reduce
spot intensity to dim, and remove power.

Horizon tal Board Set up
Install Q405, 6, 8 and 9 in the horizontal

board. Set the scope's contro ls: tirncbasc, 1
ms/div; mode, ac: level, CW; slope, +;
ho r izo ntal position, midrange ; variable
controls, Cal.

Apply powe r. Ad just ho rizontal position
control to give 42 V on the col lector of
Q405. Then adj ust R438 fo r 42 V on 0 408 's
collector. Beam should no w be in the center
of the screen. Check opera tion of horizontal
posi tion control - should move the beam
fro m right center to off-screen left.



B

/1

/' ..
-

SET FOR BEST FOCUS
IN TH ESE ARE AS

_ 8. 33 DIV~
(l6.66 m s)

Fig. 25. (a) Timebase calibration. (b) Astigmatism set.

Vertical Attenuator Calibration PrOQlldure

Vert ica l Gooef"a tor Adju st Result
Attenuator Ou tput [Set for best square wave l
(V{d iv)

.01 network C l Adju sts network to vert ical
amplifier inpu t capac ity.

.02 d irect C71 4 Adjusts x2 attenuator.

.05 direct C7 1 1 Adjusts x5 attenuator.

.02 network C7 13 Adjusts x2 input capacity .

.05 network C7 10 Adjusts x5 inp ut capacity .

0.1 direct C708 Adjusts x l 0 a t tenuator.

t . d irect C705 Adjusts x l 00 a ttenua tor .

10 direct C70 3 Ad jusls xl 000 attenuator .

0.1 networ k C707 Adjus ls x l0 input capacity.

1 network C704 Adju sts JIll 00 input capacity.

10 network C702 Adjusts JIll 000 input capacity .

A

Vertical Auenuator Compensation
Now fo r ve rtica l a tte nu a t o r

co m pe nsation. You 'll need the little
network, Fig. 24(b). Follow the procedu re
of the calibration chart carefully. Always set
the generator for 3 to 4 divisions display
dur ing this procedure.

Following the compensation procedu re,
you' ll need to flnc-adiust the vertical gain
pot; use a fresh D cell as vcrtical input,
negative grounded. Set the scope for .5
V/div and, with input grounded, set vertical
position for a trace on lowest line of
graticule. Switch to dc coupl ing, and adjust
R310 for very slightly over 3 divisions
deflection. All other ranges are now
calibrated.

Onl y onc th ing left to cali brate - the
timcbasc. A reasonable job may be done
with your calibrated finger, by setting the
oscilloscope for 2 ms/div, in AUTO mode.

co n t ro l, if n ecessary, for a stable
presenta tion of several cycles. Carefully set
the astigmat ism pot R601 , and focus control
for best focus in the areas indicated in Fig.
25(b). You will need to alternatel y adjust
each cont rol several times for best focus.

Set mode to AUTO, timebasc to 100
ms/div, and center the trace. Note direction
of the swee p; if it's backwards, rever se the
connections to the CRT horizon tal plates.
Set timcbase to 1 ms/div. Adjust R422 for a
hor izontal trace fully across CRT. This
comple tes initial setup of the sweep board.
Turn the scope off.

Vertical Board Setup
Next to be adjusted is the ve rtical

deflection amplifier. Insert 0303, 4, 5, 7, 8
and 9 into their respective sockets in the
vertical amp. Set scope controls: verti cal
position, midrange; vertical input, GN D;
vertical attenuator, t V/ div; timebase, 5
ms/d iv; trigger, INT. Turn the scope on. Set
R320 on the vertical amp board to give 42 V
on 0 309 's collector. Set R318 for 42 V on
Q305's collector. Check that the vertical
position control causes the trace to deflect
off-screen up and down. Using a flashlight
cell , note that trace deflects up for positive
vertical input; if not , reverse vertical plate
leads. Switch vertical input to ac, and apply
your .001% accurate 60 Hz source (finger)
to the vertical input. Note wiggly line on
CRT. This checks out the basic operat ion of
the vertical amplifier board .

CALIBRATION
Now what is needed is a cheap and simple

semi-square wave source, of reasonable
rlsct ime. If you have a function generator
handy, fine ; otherwise, throw together a
simple one from a 555. Fig. 24(a) gives the
circuit, wi th 40 ns RT, sufficient for our
pur po se s. Th e p inouts are correct,
backwards as the circuit may seem. Connect
test oscillator to - 5 V socrce (scope's - 5 is
OK). Connect test oscillator's 30 mV output
to vertical in. Set vertical attenuator to 10
mV/di v, trigger mode ac HF, and timebase
to 50 us/div. Adjust trigger level for stable
trace ; then readjust timebase for 1 to 2
cycles displ ay. Disregarding any overshoot,
set R310 (ve rt ical board) to gi ve
approx imately 3 divi sions deflection .

There are two tr immers on the vertica l
amp board. Init ially set each one to
minimum capacity posit ion. Then, observing
the risi ng and falli ng edges of the waveform,
adjust each trimmer equally to achieve the
best looking edges with minimal overshoot
and ringing. Slightly rock each tr immer
individually for fi nal tweaking.

Remove the generator, and modify it for
1 kHz, by increasing the 560 Ohm resistor to
56k. Set the generator's pot for minimum
output, and reconnect to your scope, using
the wiper for vertical input.

Reapply power, and set the scope for de
coupling, ac LF, 5 ms/div. Adjust the level
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professional front panel ... remembe r that
template of the front panel ? Now 's when
it'll prove invaluable. Make a few copies of it
with carbon paper and usc one of these to
penc il in the nomenclature in approxima te
position. Then make a very careful.
squared-off version fo r a lettering gui de.

You now have two choices: Ei the r do the
fi nished lettering, actual size , on a piece of
li gh tl y froste d mylar, and use by
sandwiching it between clear o r colored .020
acetate or polvcarbonatc and white paper , or
make a double size version, ge t an actual size
negative, and contact print one on standard
black and white photographic paper . Then
sandwich thi s photo between the fro nt panel
and ace tate. The latter method will generally
give a more finished appearance. Note that
plexiglas is unsu itable as a cover material , as
it will crack under the uneven strain of
pulling d own mounting nuts, where
polvcarbonate and ace tate simply give a
lit tle.

The Charger and Ac Power Supply

Another needed item is an ac power
supply - cha rger for your scope. Fig. 26 is a
power supp ly that wi ll support th e scope
indefi nitely. o r fully charge the Gates
batteries in about 5 hours. nicads overnight.
Use the appro priate networ k and set the
regulator correctly for the type of batteries
you have.

Note the use of a non-shortable polarized
charging plug, and the diode D601 to
prevent backfeed shorts. This diode has
proven very handy at times; if you forget the
charger, simply use a 150 W lamp (Gates
cell s) or a 40 W lamp (2A-H nicads] for a
charger.

Cleaning It Up

Wi th everything wor king, it 's now time to
nitpick a bit. Chec k to see if inverter garbage
is getting into anythi ng; it 'll probably show
up as small pulses on the trace, or erratic
sync problems. Suspec t grounding or lead
dress problems fi rst. Check by strappi ng a
suspec ted grou nd to differen t points, and
moving leads and cables arou nd.

When you're satisfied wi th your scope's
per formance, t icwrap th e cabl es neatlv.
Remember, you may need to touch up the
5, 2 and 1 us/di v sweep speeds. Put the cover
on, cha rge the batteries fully and enjoy.

15 V•

Appl ying your finger to the vertical input
will give about 1 cycle o f 60 Hz, usually
with in-sync pu lse-type garbage riding along
(fl uorescent or dim mer transien ts). With the
horizo nt al posit ion co ntrol, set o ne of these
spikes on the leftmost line of the gratlcule.
Then set R4 18 to place th e next
ident ically-placed spike slightly less than 8Yz
d ivisions fro m th e fi rst as shown in Fig.
25(a) - 8.33 divisions to be exact.

To be a bit more exac t in timebase
calibrat ion, use that handy signa l gene rator
in the living room. Simply place the vert ical
probe near the TV. By loc king on field rate,
60 Hz, you have accurate 16.6 ms markers,
the vert ical sync pulses; and using ac HF
coupling, you can loc k onto 15,750 Hz
(horizontal sync) , to check the t imebasc
with 63.5 us markers. To check the highest
sweep speed, locate th e 3.58 MHz oscillator
(if the XYL wi ll let you dig into the set),
and drape the probe near it. On 1 us/div,
you should have 3Yz complete cycles per
division. Since par t of th e timing capaci tor is
cable capaci ty. an un known, wait until
everything wor ks, and is neatly ca bled,
before making any value changes to tweak
th e 5, 2 and 1 us/div ranges in. Normal
cabli ng length (6" or so) will affect it 10 
20%.

Congratulations! You now have an
inde cent osci lloscope ! Of course it 's
indecent - you haven 't dressed it up yet!

Professional Touches

Some th oughts on making a reall y

MOL IN40 0 2 1.5n
~ 0.5 lOW 1 78 12 2 •~

36VCT
- ,

7VAC
OH,

Ilr~ 3 IK
.22 ,u. FLJ

tN4002 +
~OO}AoF; 50V 500n

"6

A

Fig. 26. (a) Power supply - charger. 7812 must be well heat staked. Set
output for 14.7 to 15 V for optimum battery cycle life. 15.6 V will
materially shorten life of Gates cells. (b) Charge net works.

Accessories

First thing yo u 'll want is a good lOx
probe, easil y carved out of a gut less
ballpoint pen . File a small nail into a probe,
solde r a paralleled 9 .1 meg, and 2-20 pF
trimmer to the nai l head, and add some RG
174 U. Adjust using a square wave.
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Ano th er ex t ra is an ill uminated grat icule
all th at needs to be done is mount a

couple of mini ature lam ps on th e plexigl as
graticulc edge. The scribed lines wi ll glow
brightl y. A push-far-illumination switch will
conserve the batteries.

Also, a handle shoul d be added to your
case for carry ing ease. A swivel type,
mounted somewha t for ward of cen ter, will
double as a t ilt stand.

Hindsight

Typical o f such a project, looking bac k
always finds th ings tha t ca n be improved. A
few things you might consider for your
sco pe:

1) A xl0 expand for the timebasc. Th is is
relativel y easy to implement : Change R429
t o 1.2 meg , and m ak e R422
swi tch-selec table 10k and lOO k po ts.
Effective top sweep speed will then be 100
us/div. By the way, the 555 gets downright
orne ry if you try to push it th at far, so don 't
expect it to go much past .5 us/div ... usc
the ex panded-sweep method instead .

2) A simple but handy addit ion is
swi tch ing of th e auto mode coupling
capacitor (C606) to keep th e trace bright at
high sweep speeds with no input. Use 1 uF,
0.1 uF, and .01 uF, the latter value to be
used with the high sweep speeds.

3) A somewha t be tter regulation scheme
for the HVPS, involving direct tapo ff of the
negative high voltage, instead of at the first
multiplier. This was used in an earl ier
supply, and is capable of much better
regulat ion, but is more ex pensive, due to the
greater number of zencrs required .

4) Dual trace capability: The vertical
amplifier is designed to accept this inclusion
with minimal changes. Make another vertical
preamp, up to 0302 and 0306. Then use an
astable multivibrator to drive FET or 4016
CMOS switc hes placed in series wi th 0302
and 0 306 signal lines, switching bet ween
each preamp outp ut. Also inclu de a
summing point for all the blank ing signals,
and t rigger pickoff for alternate t race
generation .

5) A protective cover, if you intend to
use the scope in the field. Such a cover, of
vinyl o r cloth, can probably be made by th e
YL or XYL (for th e pr ice of a little flattery).

A Wee Hi story

Begun from scattered ideas in May '74,
and completed in September, th e scope has
since been in co nstant use and has proven to
be extremely usefu l, stable and ru gged. It
has been used in 50 wea ther, kicked, rained
u pon, and worst of all, subjected to travel in
my Jeep. It 's a hardy litt le devil! •

It 's been used in SO
weather, kicked, rained
upon, and wors t of all,
sub jected to t ravel in my
Jeep. It 's a hardy little
devil !
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ATTENTION METRUM II

OWNERS

....
VANGUA R D has a high quality
synthesizer made for your rig.
You get 2,000 thumbwheel
selected channels from 140.000
to 149.995 MHz in 5 kHz steps
at .0005% accuracy over the
temperature range of -1 0 to +60
C and you r cost is only $ 159.95.
With the Metrum, one Vanguard
synthesizer covers both transmit
and receive frequencies.
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by
I. M. Ch ladek
PO Box 93
Kenmare
1745
Rep. of South Afr ica

Build This Digital
Capacity Meter

D nc of the common problems any co n
structor faces is determining the exact

capacity of a capacitor from his junk box or
for usc in af filt ers, etc. Small (and chea p)
RLC bridges arc not accurate enough and 
if, for example, you try to measure 100
mixed values of capacitors from a surplus
pac k - you may well run out of patience.
Fur thermore, in the age of integrated
circuits and frequency counters, every body
is gett ing lazv. Well , here is an instru ment
which eliminates all the se troubles, presents
the value of capacity instan tly in digital

DISPLAY

$ CRYSTAL
GATE FREQUENCYOSCILLATOR COUNTER

MONOSTABLE T IMING
MULTIVIBRATOR CIRCU IT

"
~:

CF

Cx"
Fig. 1. Block diagram.
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form, is highly accurate and is fairl y simple
to construct.

F irst, so me information about the
Omctcr:

1) It measures capacitors from 1 pF to 1
uF in two ranges - 9999 pF and 999.9 nF.

2) Di splay is four digits in th e above
ranges, with leading zero suppression and
overnow ind icator.

3) Accu racy is better than ± 0. 1% o f full
range ± 1 d igi t for higher values of capaci
tance in both ranges; for lo wer values of
capacitance it is still very good (Lc., it is
possible to de termine if the measured
capaci ty is 1 or 2 p F). (The above accuracy
is of course in relation to the standard used
for cali brat ion of the Ometcr and applies
only for ca paci tors with a good Q - see
tcxt.]

4 ) No warm-up period is required. It
measures immediatel y afte r switching on,
with full accuracy .

5) Operation is ext remely simple, with
only two cont rols: zero adjustmen t and
range switch .

6) Wit h the except ion of a power supply,
the whol e uni t fits on two small printed
circuit board s.

7) The price of the complete unit should
be around $50 , depend ing on how fam iliar
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-
you are wi th cheap sources of TTL inte
gra ted circuits. (Maybe most of them are in
your junk box.]

The basic pr incipl e is very simple and well
known ; the only difference is how it has
been used. A similar unit was described some
time ago, but it measured only higher values
of capacitance, and used different devices.

Fig. 1 shows the block diagram of the
Ccneter. The heart of the unit is the
monos table multi-vibra tor (MMV), which
produces gating pulses. The length of these
pul ses is d irec tl y propo rtional to the val ue of
capaci tor e X. I had to consider practical
limits of the MMV in tegrated circuit used
(SN74121), the crystal oscillator and the
frequency counter described later. Using
only e X and no CF, with the highest
per missible value of the t im ing resistor , will
result in a pulse lengt h of abo ut 25 usee (see
data book for SN74 121). The crys tal
oscilla tor frequ ency must t hen be 40 MHz in
order to obtain " 1000 " o n the display . But ,
due to the long leads to the terminals fo r
CX, hum, ctc., the display was no t sta ble 
especially fo r values of Cx under 100 pF. To
be on the safe side, I decided to star t with a
value for CF o f 1000 pF. Th is cured the
problem. But with no eX on the terminals
there was "1000" on the displ ay . Well ,
instead o f resetting to "OODO" , I reset the
counter to "9ODO" ; then with no Cx it

+

counted to " ,"OOסס1 but the first digit was
not displayed and the resu ltant display was
" 00Cl0" . Similarly, for higher range, the
counter was reset to "9990". Reset circui ts
are then a bit more compl icated and the
ove rflow indicator must be a two stage
counter, but this is not a ser ious complica
tion .

Capaci tance ratio between range 1 and 2
is 1:100. To ob tai n a correct reading o n
range 2, the frequency of 40 MHz (fo r range
1) must be d ivided by 100, resulting in a
freque ncy o f 400 k f-lz.

The last part o f the Ccmctcr is the timing
circuit. It generates t rigger pulses fo r the
MMV, st robe pu lses for latches and reset
pul ses for coun te rs. The last o nes are
distributed as described above with the help
of a few TTL gales.

Flic king of the least significant digit is
not suppressed for two reasons: to simplify
constr uct ion and to enable recogniti on of
differences bet ween , say, 17.0 and 17.5 pF .
In the latter case, the display would have
changed from 17 to 18 . I used cheap
Minitrons for display and this determined
the frequency of the timing circuit; it must
be low eno ugh to read both values co m
fortabl y, e.g. , 17 and 18. After a few tcsts I
left it at abo ut 2 Hz. The timing oscillator is
then runn ing at 20 Hi and is divided by 10
with the SN7490. Pulse "4" is used for

ON

-

T he basic pr inciple is very
simple and well known ;
t he o nly difference is how
it has been used . ..
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Both parts can be
tested separatel y before
final assembly of the
Ometcr ...

triggering the MMV, "6" is used as strobe
pulse for latches, and "8" is used for reset
pulses. Th is system works very well , and
leaves about 100 ms between trigger an d
strobe. With 1 uF and 40k Ohm, the
SN74121 ge nerates about 25 ms pulses, so
that it is well within the above 100 ms. Any
other combination of the outputs from the
SN7490 is, of course, possible.

I decided (after some considcration) to
divide the instrument into two parts :

1) Crystal osci llator, MMV, t iming
circuits and gate.

2) Frequency cou nter and d isplay with
ove rflow indica tor.

This ar range ment reduces the size of the
pri nted circuit boards which are mo unted in
parall el an d interconnected by means of a
few wi res. Both parts can be tested
separately before final assembly of the
whole C-meter.

Frequency Counter and Display with Over
flow Indi cator

This un it is mounted on a single-sided
printed circuit board 110 by 80 mm. Using a
single-sided printed circuit board for such a
complex circuit results in a few jumpers
being necessary. However, the use of
double-sided printed circuit board would not
be fully justified - it would be much more
difficu lt and expensive.

Th is unit is basically a 4-stage f rcquencv
counter with overflow ind icator, which
reacts only to every second pulse from the
last decimal cou nter as exp lai ned earlier.
Decade cou nters used are SN7490, wi th the
exception of the fi rst one, wh ich must
handle frequencies aro und 40 MH z. An
SN74196 is used here instead, as it can
handl e freq ue ncies over 50 MHz. Latches

SN7475 and BCD-to-seven-segmem decoders
SN7447A are used to drive 7-segment incan
descent displays (Mi nitrons) of a cheap
fore ign make, type 30 15-F. If any other
type of 7-segment display is used, you must
check to see if the pin arrangement is the
same. If not, the printed circuit board must,
of course, be modified accordingly. The
overflow indicator uses an SN7473, one
surplus plastic switchi ng transistor and an
LED (TIL209 or similar).

I used IC sockets for the Minit rons on ly
(MOLEX type) ; all the other integrated
circuits are soldered directl y in to th e printed
circuit board. Wi th surplus integrated
circuits th is is a bit risky - the decision is
yours.

There are four resets for the counte rs, as
well as one for the overflow indica tor and
strobe for the latches. Two wi res are for
switching the decimal poin t of the second
Mi nitron for the higher range.

Oscillator, Gate, MMV and Timing Circuits

I tried a few types of harmonic osci llators
and the mos t successful is shown in Fig. 3. It
is reasonably stable and the output voltage is
high enough to drive a buffer stage, which
drives high speed gate IC14 A (SN74HOO).
Crystal X is a harmonic type (3rd or 5th
harmonic) and any frequency between 35
and 45 MHz is suitable. Coil L1 has 10 turns
of 28 SWG enameled wire on a 5 mm
diameter with a tuning slug. Capaci tor Co
tunes with L1 to the harmonic freq uency of
the crystal X. The co upling coil is 2 turns of
insulated wi re (24 SWG) over the "cold" end
of L1.

The buffer stage Q3 must safe ly drive the
buffer gate IC14A. The easiest way to check
if IC1 4A is driven enough is to measu re the
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rf voltage with an rf diode vo ltmeter at pin
11 o f IC14. If the rf voltage is low or
unstable, I recommend that you change the
value of the base resistor of transistor Q3 or
the transistor itself. Unstable or low rf
voltage s [e.g., under 2 V) wi ll result in
unstab le or no display of the measured value
of capacity . 50 get it to work one hundred
percent. T his is probabl y the only difficul t
part of the whole instrument.

The rf o utput from IC14A is fed into
ano ther gate IC (14 B) and divided by 100
(IC1 5 and IC1 6 ). Range swi tch SlB bloc ks
IC16 for range 1 via IC20E, so that at the
o ut put (pin 11) of IC1 6 there is logical "1 " .
At the output of ICl 4C (p in 3) is a 40 MHz
signal. If the range switch 51B is in position
2, gate IC1 4B is bloc ked, the ou tput (p in 8)
is logical " 1" , IC15 and IC16 divide the 40
MHz by 100, and the 400 kHz output (pin
11 of IC16) goes via IC14C to pin 4 of the
gate IC14 0 .

One half of IC17 (d ual Schmitt trigger)
wor ks as an oscillato r; a 4 7 uF 10 V solid
tantalum capacitor and a 470 Ohm resistor
make up the timing circuit for appro xi
mately 20 Hz. Th is frequency is fed into
IC18 (an 5N7490 decade cou nter). The 8,
C and 0 outputs of IC18 arc used to
produce trigger. st robe and reset pulses.
Trigger pulse " 4" from pin 8 o f IC18 is
reshaped in the second half o f IC17 and fed
into 1C21 (the 5N74121 MMV). wh ich
produces a pul se with length directly propor
tional to the value of capaci tor Cx (+CF).
This pulse (at pin 6 of IC2 l ) is used to
enable gate IC14 0 . The output from IC14 D
(pin 6) goes to the cou nter input.

5trobe impulse "6" is formed by the B

Two versions of the C-meter.

and C o ut puts from IC18 (the decade
counter ) in the gate IC198 (5N 7400). The
outpu t is a negative impulse and , as the
SN7475 latches require positive pulses, it is
inverted in one of the hex inverters (lC208)
of SN7404.

Reset 1 and 4 pul ses are common for
both ranges. The D out put from IC18 goes
via IC1 9A to Reset t (negat ive pulse). Reset
2 must be a posit ive pulse - thus, Reset 1 is
inverted in IC20A.

For range 1, the Reset 3 pul se must be
positive. With 518 in position 1, gate IC19C
is open but the output pulse is negative ~ it
is therefore inverted in IC2OC. T he Reset 2
output is logical "0", as IC19 D is blocked.

Get the buffer stage to
work one hundred perce nt
- this is probably the only
difficult part of the whole
instrument . . .
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Inside view of the C-meter in the plastic box. Inside view of the C-meter in the metal case.

For range 2, the Reset 2 pulse must be
posit ive. Switch Sl B is in posit ion 2 and gate
IC19D is open, while IC19C is blocked and
the Reset 3 output is logical " 0 " .

Power Supply

The last part of the Csnetcr is the power
supply. It is very simple, thanks to le22
(MC780SCPI. Th is integrated circuit has
built-in overcurrcnt and thermal protection
and is a very good buy for the money . The
output voltage should be very close to +5 V
(accord ing to the specificat ions ± 0.2 V, but
I have not found any worse than ± 0.1 V) . It
is rated for 750 rnA minimum (short circuit
current limit) and thi s value just suits our
requirement (about 700 rnA with display
"S888"). The typical input-output voltage
differential of the MC7805CP is 2 V, but to
be on the ..afe side I used 8 V ac. Wi th a
large smoothing capacitor the input voltage
is over 9 V de. Do not try to go under thi s
value (at nomin al mains vo ltage); otherwise,
when the mains voltage drops, yo u are in
trouble.

A small capacitor across the output
improves transient response. The con nection
bet ween the 5000 uF and the input of IC22

should be as short as possible. Use heavy
wires - they eliminate voltage drops and
improve stability.

To suppress spikes from TTL integrated
circuits, it is csscntial to connect a few
capacitors of 0 .1 uF and 50 or 100 uF
tantalum at interval s on both printed circui t
boards. The 0.1 uF capacitors are Siemens,
type B3254Q.A3104-J metalized polyester.
Their advantage is very low inductance, but
even the ceramic disc capacitors will do the
job. Be careful about the polarity of tan
talum electrolytic.. ; I was not - for tunately
the MC7805CP has good protection .

By the way - the tC22 regulator need.. a
heat ..ink to di....ipa te about 3 W. A small
piece (100 x 100 mm) of 2 mm [approxi
mately 14 gauge) aluminum is more than
adequate; if a metal box is used, just mount
the regulator on the rear side of the box.

Construction

Mechanical construct ion is probably the
weakest point of most of the amate ur
equipment. Not everybody has a well
equi pped mechanical workshop. I built two
O mctc rs, each one of different construction.
I hope that wi ll give you enough inspi ration.
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Fig. 4. Note: MC7805CP mounted on a heat sink.
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- .., Fig. 5. Construction details.
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The first prototype was built into a home
made cabinet; the basic dimensi ons and the
general idea arc shown in Fig. 5 and the
pho tographs.

If-shaped parts 0 and d can be ben t in a
big vise. The other parts arc very simple.
Aluminum (2 rnm, 14 gauge) can be used for
all parts of the cabinet. Start with parts a, b,
c and d, and then measure the inside
dimensions and cut front and back panels e
and f accordingly. (In my case I used steel,
and parts band c are spot-welded to part d .)

The fro nt and back panels arc hel d 94
mm (i nsi de dimension ) apar t by means of
four 4 BA screws 102 mrn long. This
sub-assembly is then inserted between the
two U-shaped par ts a and d . Parts band c
prevent the fron t a nd back panels from
moving, and hold parts a and d together.

After drilling all necessary holes into the
front and back panels, clean the front panel
and mark all holes with a pencil on a piece
of thick white paper which does not change
its dimensions wi th moisture. A white plastic
sheet would be even more suitable. Cut off
all the marked holes with a sharp knife. Use
transfer letters (Letraset or similar) for
descripti ons of the functi ons on the panel.
Then cut a 1.5 mm thick piece of clear
Perspex (Plexiglas) and dri ll all holes with
the exception of the ones for display LEOs
and overrangc LED. Cut a piece of red
Pcrspex (3 mm th ick) which will fi t exactly
into the hole for the LED display in the
tront metal panel e.

Perspex is supplied with paper sheets
glued on both sides. Do not remove these;
mark all the holes and outside lines with a
pencil and then make cuts with a sharp edge
al ong the outside lines, about 0.2 mm deep.
I used the sharp edge of a sma ll chisel (along
a steel ruler) with success. Do only one cut
at a ti me. Break both ends of the cut slightly Mechanical construction o f the homemade metal case.



Fig. 6. Counter and display PC board (full size). Copper in white.

The future accuracy of the
instrument depends on the
accuracy of this
5000-10,000 pF capacitor,
so have a good look
around for it . . .

wi th your fingers. Lay the Perspex over the
edge of the bench and break carefu lly. I
reco mmend th at you try th is proced ure a
few times on Perspex off-c uts. The operat ion
is not diffi cult but does require a bit of
practice.

Drilling of holes in Pcrspcx is al so a li ttle
difficult. The best method is to use a dri ll
press with a maximum of 500 rpm. A bit of
practice on a piece o f off-cu t is not a waste
o f t ime. Onl y after drilling all holes, cutting
the right dimensions and smoothing the edge
with sandpaper should you remove both
paper covers and wash the Pe-spcx with soap
and water. A fro nt panel made th is way
looks professional and is really worth the
effort.

The printed circuit board with LEOs is
fi tted parallel to the front panel by means of
four screws with countersink heads, so that
they are covered with the paper and not
visible.

Both terminals for eX must be made
from a good insulator or fi tted o n a piece of
Tenon (PTF E). Pcrspcx tends to absorb
moisture from air - a bad insulator will
cause erratic readings.

Th e transformer , le 22 and the 5000 uF
electrolytic capacitor are fitted onto the rear
panel. Use a small tran sformer (or increase
the depth o f th e box ), so th at it docs not
interfere with the prin ted circuit boa rds.

For my second const ruction of the instru
ment I used a ready-to-use plasti c cabinet
with a metal front panel. This is the lazy
man 's construction and it is, of course, less
mechanicall y difficult . Due to the bigger size
of the box, it does not need th e cooling
holes tha t proved to be necessary in the
previous const ruct ion. The construction of- ,

the front panel is the same as in the previous
case and I hope that the photos are self
ex plana tory.

Fibreglass printed circuit boards should
be well washed wi th soap and water after
etching, rinsed , dried and polished with steel
wool. Then spray both boards with soldering
varn ish and let them dry in the oven . I am
sure that your wife will be very pleased with
the pleasant smell of the varnish in the
kitchen. Anyway, this protect ion is very
important ; o therwise, after a few years you
might be surprised to find that your C-meter
docs not work. Only after this proce dure can
you start drilling th e holes into the printed
circuit boards. Holes 0.8 mm in diameter are
adequate for all components and wires,
except the five thi ck interco nnect ing wi res
for the ground and +5 V.

Soldering should be done with a small
soldering iro n - preferably temperature co n
trolled. Star t with the jumpers; a few long
ones should be insulated wire, while the
o thers can be bare wire 0 .6 to 0.8 mm in
diameter. Then solder the components and
integrated circuits. Be su re th at all integrated
circuits are positioned the right way . Do not
forget to cut off pin 4 of ICs 2 and 3
(SN7490), before soldering them onto th e
printed circuit board.

You can test each printed circuit board
separately. Use your laboratory 5 V power
supply or the one for th e C-meter. The
curre nt consumption of the frequency
cou nter part with disp lay is approximately
500 mA; o f th e second part, around 200
mAo

To test th e cou nter subunit, Resets 2, 3
and 4 must be grou nded, and Reset 1 must
be connected to +5 V. Then connect a
square wave generato r to th e counter input.
A circuit o f th e timing oscillator IC17
(SN74 13) can be used (use pin 6 as ou tpu t).
The display will star t counting at a random
number and will continue to over 9999 and
0000 again.

The second part of th e Orneter can be
checked with a freque ncy co unter (output
from IC1 4D pin 6). You must, of course,
simulate the funct ion of the range switch
51B. Output frequencies (at pin 3 of IC14C)
must be exactly at the ratio of 1:100. The
latch and reset pulses can be chec ked wi th
an osc illoscope or, preferabl y, with a logic
probe. The sequence and dependency of the
output pulses on th e positi on of 51 B was
described above.

Alignment

If both parts of th e instrument work
satisfactoril y, solder the two printed circuit
boa rds together. Five thick wires shou ld be
soldered onto the counter board ; to make
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Fig. 7. Component layout, counter and display PC board.

Oscillator, gate and timing circuits PC board (full size). Copper in

this operation easier, use differently colored
insulation on the interconnecting wires. The
same applies to the range switch wiring.

Chec k the output voltage of the power
supply. If possible, load it with a 6.8 Oh m
resistor to check if the output voltage is
stable. This checking is important, as any
voltage over 5.25 V can damage some
integra ted circuits. Then check the curre nt
consump tion of the whole unit. It shou ld be
under 0.75 A. If everyt hing is O K, you can
start with alignment.

Set "Zero Adj" (ZA) and "Zero Pread]"
(ZP) to the center posi tions. Solder a few (2
or 3) capacitors, which are stable with
temperature, across the Cx terminals (inside
the cabinet). I used plas tic molded silver
mica and polystyrene withou t serio us
problems. In parallel, solder a small mica
trimming capac itor (20 to 50 pF). The to tal
value of all of them should be about 980 p F.
They form capacitor CF.

The difficul t problem here is to get hol d
of a very accurate capacitor whose value is
between 5000 and 10,000 pF. Th e fut ure
accuracy of the instrument depends upon
the accuracy of th is capacitor. So have a
good look around for it. Note that ei ther
input terminal is grou nded. Of course, the
one marked "+" is no t very sensi tive to hum,
etc.

With no capaci to r eX you sho uld be able
to ad just the instrument to show zero o n the
display, with the values of resistors 12 k* and
22k* next to ZA and ZP. But if you used a
crystal of a frequency lower than 40 MHz,
these resistors will be slightly higher in value

(say 33 and 10 k) and vice versa. By the way
- they must again (like ZA, ZP and CF)
have a ve ry low temperature coefficient. It is
best to start with ordinary resistors and
replace them , after fi nding the right values ,
with high stability ones.

Anyway, adjust zero wi th ZP, and then
connect the precise capacitor eX. If it rcads
low, adjust capacitor CF to the lower value.

Fig. 8.
wnite.

Take advantage of this
inst rument - it measures
w i t h pra ctica lly f ull
accuracy within a second
of bei ng switched on .. .
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This procedure, of addi ng measured
capaci tors in parallel, demonstrated the
excellent linear ity of the SN74 121 MMV.
Originally, when I sta rted the constr uction of
this instrument, I did not expec t such good
results . It is really amazing how these small
plastic 14- and 16-legged spiders pcrfo- m.

The higher range 2 docs not need any
alignment, as it is automaticall y OK when
the lower range 1 is ad justed.

Fig. 9. Component layout, oscillator, gate and timing circuits PC board.

Remove eX and adjust zero with ZP
(changing 12k* and 22k* if necessary}. Try
it agai n with eX and adjust CF. Remove eX
and adjust the zero with ZP. (Basically ,
when th e display shows a low value , you
mus t lower th e value of CF - and vice
versa.} Cont inue in this way u nt il the display
shows zero wi thou t eX and the right value
wi th eX. During this procedure ZA is
adjusted to the middle posit ion. And tha t 's
it. Now you can take, say , twe nty mica or
pol ystyrene capacitors 200 to 500 pF,
measure each o ne of the m, mark the value
and add them one after anot her in parallel
on the termi nals of eX. The difference in
total readings sho uld at any po int be not
more than ± 2 digits. If more, the n the
insu lation between terminals 10 and 11 of
IC21 (MMV) or between termi nals e X is bad
and must be im proved .
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Conclusion

Inside the cabinet, the integrated circu its,
display, IC22, e tc., d issipate over 5 W.
Certain crystals tend to be unstabl e at the
high temperature which can develop when
the inst rument is switched on fo r a long
per iod of t ime. In th is case, I recommend
tha t you dri ll a lot of small holes in the top
and bottom of the cabinet in order to allow
air to circulate along th e printed cir cuit
boards.

Take advantage o f th is instrument - it
measures wi th practically ful l accuracy
within a second of being switc hed on. l ust
adjust the zero by mean s of ZA (with range
switch in posit ion "pF," even when
measu ring in the nF ran ge) and connect the
capacitor across the terminal s CX. If you
measure a lot of capaci tors , check the zero
fro m t ime to time, as it d rifts slightly with
temperature.

The ovcrrangc flick ers when you exceed
the ran ge. This is much better than a steady
signal.

If you arc measuring solid tantalum
capacitors, connec t the m with the correct
polarity at terminals CX. The polariz ing
voltage across these termi nals is about 3 V
de. This low voltage limits accurate measure
ment to only low voltage elect rolyt ic capaci
tors.

If the reading is not stable and changes by
more than ± 1 digit, then there is some thing
wrong with the capaci tor and you would do
best to throw it away . •
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2 METER FM

$645.00 FACTORY DIRECT PRICE INCLUDES:

• MICROPHONE
• MOBILE MOUNTING IlRACKET

• DOMESTIC SHIPPING FEE
s 98.00 MATING BASE STATION POWER SUPPLY

• 35 WATTS OUTPUT •.25 MICROVOLT RECEIVER
• 6-DlGIT LED FREQUENCY DISPLAY
• 143.5 to 148.5 MHz SYNTHESIZED

NOW IN STOCK FOR SAME OAY SHIPPING - NO WAITING

Call Clegg TOLL FREE Today and start enjoying your FM·DX

Charge It! With MASTERCHARGE or BANKAMERICARD or we will sh ip it COO

PHONE CLEGG TODAY FOR DETAILS ON THE IFM·DX IAND

TH E NEW 12 CHA NNEL IFM.76! FOR 220

PLUS TH E 12 CHANNEL, 15 WATT 2 METERI-M-A-R-K-3.1

TH ESE CLEGG ECONOMY LI NE UNITS PUT YOU ON VHF FM FOR LESS THAN 5190.001

-tk!lfl _
208 Cent ervi lle RoH Lancast .... Pa. 17601

Toll free $.RIM & $I!Irviees phone (800)2J:J..0250

In Pa. call (717) 299·7221 (collec t )
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The Computer QSO Machine

by
S. D. Lichtenwalner W1 HA S
29 Michael Road
Stamford CT 06903

I f you have ever operated RTTY for
extended periods, I expect you have tired

of repeated typing of you r call in RTTY,
then had to send your call in CWo You also
included a time and date pr int on those
special RTIV contacts that could help you
toward WAS or DXCC. Were you slowed
down in that contest when time was a
required part of the text? Here is a small,
easy to build circuit th at will give you the
ab ility to print th e t ime and date, and si gn
your call all at the touch of a button.

During 1972 I became very interested in
RTTY operations. Shortly thereafter my
interests expanded to autostart operat ions. I
was particularly interested in the automated
devices that were operat ional at some o f the
stations such as WRU An swer Back (Who
Are You - a short message sent when a
station is called up with a pre-set access
code) and Relay Systems. There were a few
systems operational that printed the time
and date of each WR Uor Relay request.

As a resu lt of seeing wh at was avai lable I
started design ing a station control unit. First
came an electronic "stunt box." Then a
WRU using a Model 15 TO and fina lly a
relay system with a well used FXDR. That
time/date readout still held my interest - to

be able to know when my station had
responded to sorneone's request was a
desired goal. Also a ti me/date printou t
would provide automatic loggin g of both
received and transmitted messages.

The DDTMG (Digital Date/Time Message
Generator) would provide the following
fu nctions:

- A programmable message generator usi ng
ROMs
- A time readout
- A date readout, with auto matic updating -
not manual
- A CW generator to meet legal requirements
for CWidentification

The circuit design would have to use
available TTL circuits and would have
expandable capabilities fo r tieing into a
complete system approach, using a stunt box
electronic equivalen t for control.

The circuit consists of the following four
basic elements: an electronic clock/calend ar,
a parallel to se rial converter, a me mory bank
made up of read only memories (ROMs) ,
and a translator/de-multi plexer to convert
the output of the clock to Baudot code.

The digital clock is a straightforward
application of one of the medium scale

ADDRESS 00000 0 0001 00010 0 0011 00100 0 0101 00110 0 011 1 01 000 0 1001 01010 0 101 1 0 1100
BIT 0 12345670123456 70 12345670123456 70123456 70 12345670 12 345670 123456 70 123456 70 12 3456 70 12 34 5670123456 70 123456 7

CODING 0000 11 1 1 1 1 1 111 111 1 111 111 111 11 1 1 1 1 1 1 111 1 11 1 1 1 111 1
CW BLANK --- • • - - - - --- - •••• • • • • BLANK RE SET

Fig. I . CW message memory for " DE WI HAS. " Sending "DE WI HA S " with a blank address before and after the CW message
requires 13 positions of the 32 position chip. The first bit could how been loaded starting at any address within the 8223.
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The circuit board used for the digital clock. This portion of the project alone is a useful
accessory to the shock. The seven transistors in the upper right corner are current amplifiers for
the segment lines, the five transistors on the left and one in the lowering right hand corner are
the digit select drivers. Malex pins were used to make up the socket for the CT700 1.

integratio n chips currently on the market.
The chip develops all th e necessary inform a
t ion to indicate both time and date. The
700 1 chip also has a built-in backup
oscillato r that wilt allow the chip to main
tain the proper time even if ac power is
in terrupted . A battery supply is needed to
obtain the necessary operating voltages,
however. In normal o perat ion this chip
displays t ime for 8 seconds then switches to
date for 2 seconds. Provisi ons are made
within the chip to fo rce display of either
time or date as requested. Th is is an impor
tant featu re for o peration of the DDTMG.

The clock uses intern al circu itry to keep
track of the month . It also keeps track of
how many days will need to be counted
before advancing the month counter.
February 28 always advances to March 1,
except the designers of the chip al lo w
Febru ary 29 to be set manually into the
counter fo r leap year. Th is is only 1 day in 4
years when manual sett ing of the cloc k will
be required .

The 7001 chip is designed to drive either
4 or 6 seven segment LED readouts . The
fi rst 4 LED readouts indicate hours/minutes
o r months/day. The fifth and sixth digits are
used in time mode only and indicate
"seconds." The "seconds" digits are not
used in the Baudot converter. Information is
taken from segments A, B, E, F and G to
feed to the Baudo t converter. Sign al s indi
cate which digit is being strobed, and arc

required by the de-multiplexer.
The circuit sho wn has driver transistors

on the segment lines to provide additional
drive to the LEOs. In the first version of the
clock the LEOs were not bright enough to
suit me so th is slight addition was made.
This po rtion of the project can be bui lt as a
stand-alone electronic clock and would be a
great add it io n to most shacks.

Parallel to Serial Converter
The functio n of th is unit is to take

parallel informatio n fro m the memory bank
and present it in serial form to the RITV

+ 12 V 6 In lOW

+ 5 V S8 f.1~F 390

••
<; '0

, BIT O

so 2 BI T I

<, " 8223 3 BIT2
S2

• BIT 3 S6
' 2

53 • BIT4 S7

" • BIT!5
S.

7 BI T S,.
9 BI T 7

55 IK

r: re •m

Fig. 2. 8223 programmer. Circuit source: Signctics Data Boo k, 1974, pages
4-11.
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loop.. The basic timing pulses come from a
U12. This unit has components selected
to operate at 91 Hz. U20A gates the pulses
from the ge nerator to a set of frequency
dividers consisting of Ul, U2 and U3. The
output of U2 B and U3 are connected to an 8
line to 1 Iine multiplexer, U4. This approach
was used by K4FUP and W4VWS in their
message generator I. This circuit will take
the data presented to the input pins and will
in sequence place successive bits on the
output li ne to be fed to the RTTY loop for
keying. The speed at which data is fed from
the multiplexer is selected by section one of
U9. For RTTY the output pulses are each 22
ms. For CW mode the two additional
dividers are inserted in the divider chain by
the switch action of U9. The speed is
selected by the control line from the CW
control latch (U17C and D)_ Each CW
element will be 88 ms long. If the printer is
left in lower case his speed will print a rather
neat-looking string of Os across the page as
the CW ID is sent.

Sections two, three and four of U9 act as
data switches to the multi plexer, chip U4.
Their function is to force the start bit of
each character in RTIY mode to a space,

and to force the stop bit to a marking
condition in RTTY mode. In CW mode
information bits 0, 6 and 7 from the
memory bus are switche d to the multip lexer.

The circuit is placed in run mode for
RTTY by actuation of RTTY run latch
consisting of U17A and B. The start signd.I
can be any negative-going pulse that reaches
a level below 0.8 vol ts. This can be a switch
closure as shown, a transistor (N PN) or a
signal from some external TTL circuit.

U17C and D are si milar to the RTTY run
latch. Interfaces, sim ilar to the RTTY run
latch, are used for turn on. This latch when
turned on will reset the RTTY latch. Pro
visions are made for rese tting of this latch, as
well as the RTTY latch from an external
signal. The CW latch being turned on will
fire the single shot, US, that will al low a
pre-wired address to be loaded into the
memory address counter. This procedure
will be explained later in the memory
section.

The five data bits that represent the
Baudot characte rs th at are to be sent to the
serializer, U4, are run through a five pole
double-throw electronic switch consisting of

.<
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Fig. 3. Digital clock with display. Note: Pins 1, 2, 6, 7, 8, 13 and 14 from each LED readout are connected in parallel. LEOs: 7
segment, common cathode. SW2 position functions: 1 - set calendar, day; 2 - set calendar, month; 3 - set clock, minute; 4 _
set clock, hour; 5 - run.
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ADDRESS DECIMAL
Ea UIV .

5554 53 52 5 1

0 0 0 0 0 0
0 0 0 0 1 1
0 0 0 1 0 2
0 0 0 1 1 3
0 0 1 0 0 •0 0 1 0 1 s
0 0 1 1 0 6
0 0 1 1 1 7
0 1 0 0 0 8
0 1 0 0 1 s
0 1 0 1 0 10
0 1 0 1 1 11
0 1 1 0 0 12
0 1 1 0 1 13
0 1 1 1 0

"0 1 1 1 1 15
1 0 0 0 0 16
1 0 0 0 1 17
1 0 0 1 0 18
1 0 0 1 1 I.
1 0 1 0 0 20
1 0 1 0 1 21
1 0 1 1 0 22
1 0 1 1 1 23
1 1 0 0 0 2'
1 1 0 0 1 2'
1 1 0 1 0 26
1 1 0 1 1 27
1 1 1 0 0 28
1 1 1 0 1 2.
1 1 1 1 0 30
1 1 1 1 1 31

Fig. 4. Addressing sequence for 8223
memories. 0=0 volts; 1=+5 volts.

Ul0 and U11 A and B. This switch is
contro lled by U18B, a circuit that recognizes
if data should be coming from the memory
or from the digital clock c ircuitry. Mo re o n
this later.

Memo ry Bank

The memory bank consists of up to 8
read only memor ies that ca n contai n up to
32 RTTY characte rs in each memory , o r a
CW message. The typical CW ID message
used for RITV, consisting of DE and station
call, takes approximately one half of a
memory chip.

The key to any memory system is in
knowing where data is located. This inform a
tion ret rieval scheme is known as
"addressing." The "addressing" scheme for
this circuit consists of two 4 bit counters U6
and U7. U6 and U7A are used to address the
contro l lines o n the 8223 ROMs. The part ic
ular 8223 that is to be se lected is enabled by
the ou tput of the proper line from U8. This
circuit converts the binary count of U7B,
C and D into a one out of eight activated
Iine.

The RITY message will begin at address
00000000, the address that is forced into
the counter at the start of each RITY

Inside view of K1ZPX cabinet. The circuit board for the clock is shown
edgewise toward the front of the cabinet. The main DDTMG board is shown
supported by o cord guide toward the back edge. The vertically mounted
board toward the rear is the timing board for the UT-4. The sockets above the
DDTMG are for the other UT-4 boards. Power supply for both units is built
on a small board fastened to the back ofthe unit.

message. The CW message can be loaded at
any co nvenient address, preferab ly at a high
address in the scheme. That starting address
o f the fi rst character o f the CW message is
"wired" to the input lines of the counter.
For my generator the CW message is con-
tained in the last chip in the memory bank,
so sta rts with address 11 H)()OOO. To place
th is address into the address counter the
preload pins of U6, A, B, C, D, U7A are
"wired" to ground. The preload pins for
U7B, C and 0 are "wired" to plus S volts
through a 1k resistor. When the CW message
latch is tu rned o n, US fires and loads the
"wired" address into the counter. The pre-
load pins have been brough t to the edge
connecter of the circuit board used for this
project for ease of wiring and to allow later
expansion of control circuitry to increase
the flex ibility of this unit.

The o utp ut of the memory bank will be
used 3 diffe ren t ways. First, bits 1, 2 , 3,4
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and 5 will be used to indicate the RTIV
message to be sent. Second, all bits will be
used to encode the ew message; and third,
in RTIV mode when bit 0 is coded as a "1",
the memory will be used as a con trol
fu nction generator . Also , if bits 6 and 7 are
" 1"s when in the RTIV mode , the genera tor
will change to CW mode and load the
"wired" address into the address counter
indicating the starting address of the CW
message. When in CW mode the recognition
of bits 3, 4, 5 and 6 will indicate the end of
the CW message. These end sequences are
recogn ized by U21 and U15 respectively.

Translator/ De·M ul tiplexer
The function of this circuit is to select

the proper digit from the digital clock,
translate the seven segment code (only five
segments used in the translator) for that
digit into RTIV Baudot code, place it into
latches and switch it onto the seriaflzer input
lines. Let 's look at what t he circuit does to
accomplish these functions. To signal the
circuitry that a RTIV charac ter is required
from the clock, bit 0 in the memory is coded
as a " 1", U18B combines the plus on the bit
o line and the RTIV latch being "on" and
forces the switch UlO to take its output
from latc hes U14 and U19_The information
that is resident in the latches comes from the
transla tor U22. The translator is available

from Kelly Associa tes.*
f he clock segment information is being

changed at better than 100 kHz for each of
the digits. To determine whe n the proper
digi t is available at the output of the
transla tor, U22, we need to look at a bit
more of the control ci rcuitry. Again, in the
mode of operation when the clock informa
tion is to be sent, the memory bank is being
used as a control memory. As a result, the
data from the memory that is usually sent to
the serializer is "unhooked" since U18 B has
detected that we want a digi t from the
clock/calendar. To tell us which character is
required, bit li nes 1, 2, 3 and 4 are used to
select which clock character will be gated to
the latches U1 4 and U19. Let us see how the
circuit opera tes. First, we decide that we
want to "print" digit 1 from the clock. (This
is the tens position of the hour or month.)
We code bit 0 and bit 1 in the memory as a
"1 ". U20C will now have pin 13 positive.
When clock di git 1 (from the digital clock)
goes positive, indicating the information on
the segme nt lines is the data for digit 1, the
output of U20C goes negative, forcing the
output of UfS positive and firing the single
shot, U30. This "opens" the gate on U14
and U19 and allows the data that is on the

"Kelly Associates , P.O. Box 2100, Glenbrook CT
06906.
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To be able to set the last digit of the year
for the readout the U160 circuit was added.
When you want to print out the last digit of
the year, place bit 0 and 5 at a " 1" level.
This forces the data to come from latches
U14 and U19. However, bit 5 deactivates the
translator U22. Instead of translating a
character from the digital clock, all input
lines to U14 and U1 9 will go plus. To input
data, the output of U160 is connected to
the bits required to represent the digit
required. For 1975 the " 5" is coded by
connecting a diode as shown between the
U1 60 output and the input to the 5 bit
latch. For next year when a 6 is needed,
diodes will be required between bits 1, 3 and
5. The first digit of the year data must be
coded in the 8223 memory.

The input of the data fro m the clock is
translated to TTL level signals with a resistor
network consisting of a 2.2k resistor in series
with a 1k resistor and taking the signal from
the junction. This design is not optimal for
the design criteria for TTL logic, but has
worked vel)' successfully in th is circuit.

The output of the circuit is interfaced to
the ST6 wi th a very simple circuit. The
output of U16A is run to an NPN transistor

vee

output of U22 to be placed into the latches.
Once this data is loaded, it is available for
serializ ing through U4. The other digits are
selected in a similar manner by gates U200
and U18C and D.

There are two additional se ts of circuits
that make the interface work properly. First,
let's see how we select either time or date.
Since digits 1 through 4 can be either time
or date, the select circuits U20C and D and
U18C and 0 are used for both outp uts. The
real trick is to force the clock circuit into
either time or date mode as required for
your printout. To do this we use a pin on
the clock chip called IN3. If this pin is
driven plus at digit 3 time, the clock will
display time . If driven plus at digit 4 time,
the date will be displayed. If you want to
display time, code bit line 6 as a "1". This
line being plus along with clock digit 3 being
plus will gate UllC and its output will go
negative. When it does, up goes the input on
IN3, and up comes the time. Bit 7 does the
sa me thing for date. To keep the clock from
reall y showing funn y numbers during a CW
message when bits 6 and 7 are used as data
bits, Q2 was added to make sure the output
to IN3 would stay at ground potential.
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with a 4.7k resistor in series with its base.
The collector circui t is connected to the base
of the loop-keying transistor. Works every
time.

Power Supply

The DDTMG requi res a power supply
that can deliver 5 volts at 1 Amp and 200
mA at 12 to 18 volts. The 5 volts require
ment is best met by using the very conven
iently packaged LM309K. Be sure to attach
the LM309K firmly to the cabinet to aid in
dissipating the heat from the circuit. A small
If-shaped fin would also help to keep the
unit cool. Diodes DX, battery BT and
resistor R1 in the power supply can be
eliminated. These components allow the
clock chip to continue operating should ac
power fail. The battery will be charged
whenever the ac power supply is operating.
It is advisable to check the current flow into
the battery when fully charged to assure
yourself that it is not exceeding 1 or 2 mA
when the nicad batteries have reached full
charge . Adjust R1 to set this current level.

Programming the 8223 Memories

When unprogrammed 8223 ROMs are
purchased, all of the outputs will be at a "0"
level. A small programming fixture as shown
in Fig. 2 is all that is required to program
these units. To program the ROMs I use the

following procedure as ou tlined in Signetics
Data Handboo k.

1. Ground pin 8, and remove Vee from
pi n 16.

2. Remove all output loads.
3. Ground the chip enable li ne, pin 15.
4. Address the location to be pro

grammed by selecting the address using the
five SPDT switches. For address 00000 all
switches will be at the ground level. Address
000 10 would be selected by placing switches
1, 3, 4 and 5 at the ground level and switch
2 at the plus 5 volt level. In the addressing
scheme, bits are addressed from right to left.
The right most bit represents the least
significant bit in the address and the left
most bit represents the most significant
digit. The table in Fig. 4 shows the sequence
of addresses and their equivalent decimal
value. Remember when programming a
sequence of characters, the order of message
must start in the least significant position of
the memory and be located in increasing
addresses.

5. Apply plus 12 volts to the pin to be
programmed through a 390 Ohm resistor.
One bit is programmed at a t ime. The bit to
be programmed is selected by switch 6. This
technique will be applied on ly to those pins
that must be at a "1" level at the end of the
programming process.

6. App ly plus 12 volts to pin 16 for as
short a period of time as possible.

•

•

, ,
, .,

:yO LI,1

.... 4' .. ".1.1,•• ~.

•• • ~..., ..,,- lUI'

• •
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.~_.. "'1 ,0.& 11

J,.... ..,
II • •

Completed clock. This control unit built by K/ZPX houses the DDTMG, a UT4, the necessary fXJW€r supply, and SWitching
circuits to select interfaces to several receivers and transmitters.
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The bits wi ll be set a t t he one level for each
space and at the zero level for each mark.
The start and stop pulses will not be
programmed. They are inserted automati
cally by U9. Any handbook such as " Ham
RTIV" will show the code requ ired .

Let 's look at an example . To code the
letter " A" into the first address of a
memory, we progress as foll ows. Select the
fi rst "address" in the memory. Th is is
represented by address 0Cl000. T he Baudot
representation of the letter " A" is

MARK MARK SPACE SPACE SPACE.

7. Verify that the bit has been pro
grammed by checking the output voltage
across the 1k resistor with switch 7 in the
verify position.

8. Continue to the next bit to be pro
grammed at this address. When all bits at an
address have been programme d and verified,
advance the address and program the bit
patt ern for th at address.

9. If during the ve rification process, a bit
has been found to be not programmed ,
repeat steps above.

This process is quite simple, but requires
a great degree of attention. One bit in the
wrong posit ion or add ress and the chip is
use less. There is no way of retu rning a bit to
the "0" level once it has been programmed.

If you prefer not to program your own
chips , Ke lly Assoc iates offers the
service of program ming to you r specifica
tions at a very nominal fee. A self-addressed
note to them will bring convenient forms to
help you layou t you r message.

To prepare the data to be programmed
into the memories, we will look at the RTTY
message differently from the CW message.
All RTTY information will be contained in
bit positions 1 through 5. Bits 0, 6 and 7 are
used as control functions. As a result it is
important to keep these bits 0 , 6 and 7 as
zeros during the programming operations.
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Rear view of Kl ZPX DDTMG. The push-bu tton and 5 posit ion ro tary switch on the left side of the panel is used to set the time
and date on the clock.

Th is means that in the memory we want b its
1 through 5 to be set as follows:

following character would be in the selected
address:

bit 1
o

bit 2
o

bit 3
1

bit 4
1

bit 5
1

bit 0
1

bit 1
1

bit 2
o

bit 3
o

To select the digi ts of the time outp ut,
successive addresses in the memory wou ld be
iden tical to the above line except the 1 in bit
position 1 would be rep laced by A 0, and
the 1 would be placed successively in posi
tions 2, 3 and 4. To indicate that a TIV
message is ended , bits 6 and 7 are bo th set to
the 1 o utp ut.

Programming the Memories for CW

In the CW mode all 8 bits o f the memory
are used in cod ing the message. The message
is laid ou t as shown in Hg. 1. Each Mo rse
elemen t is coded as a " 1". A dot co nsists o f
o ne Morse element, a dash co nsists of three
Morse elements . Inter-element spaces requ ire
one Morse clement whil e inter-character
elements requ ire three Morse elements. The
spacing between words is equal to seven
elements , All spaces are p rogram med as "0"
level in the memory.

The message is started at the address
chosen for CW message. Bit 0 represen ts the
first Morse ele ment I recommend at least

sa

Again, remember bits 0 , 6 and 7 will remain
at 0 level. After completing the "writing" of
the first character, advance the address to
00001 and program that ch aracter . Continue
advancing the address switches to complete
the message.

Programming of the t ime and date feature
requires using the contro l bits 0, 6 and 7.
Let 's review what each of these bits controls.

Bi t 0 at the 1 level in RTIV mode
indicates that the data to be "printed"
should come from the clock generator
circuit rather th an the memory bank. This is
accompli shed with the switch U10 and U11
A and B. When bit 0 is programmed to the 1
level, bits 1, 2, 3 and 4 select which of the
clock charac ters are to be printed . Bit 1
selects the tens posit ion of the month or
hour - bit 2 at the 1 level selects the units
position of the month or hour. Bit 3 selects
the tens posit ion of the day o r minute , and
bit 4 selects the units posit ion of the day or
minute. Bit 6 programmed at t he 1 level will
fo rce the clock into the clock mode and bit
7 programmed to the 1 level will force the
clock to disp lay the date mode. To "print"
the first digit (ten s position of the hour) the

bit 4
o

bit 5
o

bit 6
1

bit 7
o
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U1 2 cloc k and set its freq uency at 9 1 Hz. A
cou nter is best for thi s, bu t a scope will do
using 60 Hz as a reference signal. Place the
CW memory in its assigned location. This
location will be consiste nt with the address
" wired" into the address counter preload.
The RTTY memory must be plugged into
the fi rst position on the memory bank.
Pressing the CW start switch sho uld force the
add ress wired into the preload into the
address cou nte rs U6 and U7. The co unter
should advance and the CW message should
appear at the output pin. When the message
is complete, the reset character, bit s 3, 4, 5
and 6 at the "1" level will reset the CW latch
IU17 C and D) off.

one address (8 bits) be left at the zero level
to set off the CW message at the beginning
and end of message. The first bit of the
message is placed in the bit 0 position. The
next element is placed in bit 1 position and
so o n thro ugh the memory . When the bit 7 is
programmed, advance th e address one count
and continue the message sta rting at bit 0
for that address. Progress th rough th e entire
message until the complete CW message is
progra mmed . Then allow at least one full
address as blan ks (0) level, then code the end
of message character. Th is character consists
o f the 3, 4 , 5 and 6 bits being coded as "lvs.

Construc tio n
The easiest method of construction uses

the circuit boards available from Kell y
Associates. Thc plug-in clock and message
ge nerator board allow easy building and a
great deal of flexi bility in housing the
circuitry. Thc photographs show one
packaging possibility used by K1ZPX in a
complete con trol console for his RTI Y
station. The origi nal circu it was developed
with hand-wired boards and performed very
we ll. Adequate bypassing from Vee to
ground is one of the secrets in getting TTL
logic to wor k. A .01 uF disk ceramic for
each 4 TTL circuits is adequate.

Included in K1ZPX's control box is a
Hoff designed UT-4, power supplies for both
units and switching circuits to select up to 3
transmitters and receivers. There is one
inte rconnec ting cable to the 5T-6 that
contai ns all the control signals required for
both circuits.

F ig. 9 .
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Fig. 7.

CP1 : 0.01 uF di sc at 600 V
BT: 4 50 mAh 12 V Nicad
R 1: 500 Oh m 2 W carbon
Tl : 24 V ec 2 A center rapoed
AU diodes: 1 A 50 V p iv rec t ifiers

U11 : 7403
U13: 7430
U14 : 7475
U16-20: 7400
U21: 7401
U22: DDTMG
U31 : 74121

Fig. 6 .

U6, 7: 74193
U8: 7442
U15: 7420
U23 : 8223
0 1,2: 2N706
All r85iStOrs: % W, 10 'lfo
All caps below 0.5 uF : disc: ceramic
All caps above 0.5 u F : 12 V etecnctvtsc
All diodes: general p u rpose germa nium

RA: 12k, '" W
RB : 4.7k, % W
RC: 220 O hm, '" W
R1 : 15k, Y. W
R 2: 27k, % W
R 3 : 5 .2k, % W
C1: 150 pF
C2: 0 .01 uF, disc
SW1 : SPST mom. con. P/B
SW2: 5 position, 2 pole rotary
All transistors: 2N706

F ig. 5.

U1, 2, 3: 7473
U4: 741 51
U5:741 21
U9 , 10 : 74158
U11 : 7403
U12 : 555
U16, 17, 20 : 7400

51-55: ADDRESS select swi tches, SPOT
56: 8 posit ion , 1 pole rotary
57: Program/verify switch, SPOT
58: Program switch, sPOT momentary contact P/B

Parts Lin

F ig. 2.

Fig. 3.

Testing
First, get the digital clock working. Th is

is easy since there is very little circuit ry fo r
th is unit. The message ge nerator board is no t
required for th is step. Be sure the voltages
are proper to the clock. Check out each
swi tc h set ting to be able to set the t ime and
date and watch it operate, The seconds
should reset to "00" when the time is
selected for set ting. Whe n the se tting switc h
is placed in the run position, this counter
should begin cou nting. When the count
reaches 8, the chip should switc h to date
mode. After two seconds in this mode, back
comes the time and the seconds counter
should now begin counting at to. Just one
word of caution, the clock chip is very
sensit ive to static discharges. Don 't solder on
the circu it board o r its interconnections with
the chip in the circuit. Take it out and pl ace
it in iii shipping pad to act as a discharge
prcvcn ter. Also usc a soc ket for the chip.

After the clock is worki ng, remove the
clock board from its socket and insert the
message generator board into its socket.
With power applied, check the ou tput of the



•

• • •

Circuit board for the DDTMG. The pot on the upper right sets the basic timing for all circuit
operations. Eight sets of m otex pins ore used to make the memories plugoble across the bottom
of the circuit card.
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When th is circuit is working, it is time to
try th e RTIV message. With the digital
clock removed , the RTTY message shou ld
print with blanks in the place of the time
and da te digits. When the end of the TTY
message is reached , the TT Y rese t character
will force the CW latch on and the CW
message will be sent.

When the above circu its are chec ked out,
it is time to check out the time /date
de-multiplexer. First , using jumper wires, tie
the clock digit lines to plus 12 volts. Then
select the fo llowing clock segment lines and
tie them to plus 12 volts . The digit shown
should appear:

50. A SegB 5o.E SegF Seg G Number

1 1 1 1 0 0
0 1 0 0 0 1
1 1 1 0 1 2
1 1 0 0 1 3
0 1 0 1 1 4
1 0 0 1 1 5
1 0 1 1 1 6
1 1 0 0 0 7 •
1 1 1 1 1 8
1 1 0 1 1 9

When all of these tests are completed, shut
down po wer and pl ug in the clock. When
power is firs t applied, the clock will indicate
all 8s. Try the message generato r in RTIV
mode and see that the 8s print properly.
When they do, go ahead and set the co rrect
time and date in the clock . Pressing the
RTTY start switc h shou ld give you that
desired message we all wanted when we
started the project. Out will come the time
and date. providing the programming of the
chip was correct.

This c ircuit has been operating fo r about
8 months now without a circuit failure . It
has really been hand y to use with the relay
and WRU syste m at Wl HAB. With an
external programmer the unit becomes a
very versatile unit to send up to 8 d ifferen t
messages at the touch of a button .

Special thanks are due 10 WA1DQL , who
provided the motivation to do the design , 10
K1ZPX, who checked out the prototype,
and also 10 K2USG, for t he photographic
work. _

Reference

"A TTL Message Generator for Any a nd CW ,"
Bell, James E., and Schmidt, Fred H., aST,
November, 1973, o. 23.
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$29.95 each
Wi red and tested. complete with
K-l element

communicationl Ip4!'ciali/tl
P. O. BOX 153

BREA. CALIFORNIA 92621

(7141 998·3021

K-1 FIELD REPLACEABLE,
PLU G-IN, FREQUENCY
DETERMINING ELEMENTS

$3.00 each



" ..
by
Peter A. Lovelock K6JM
, 330 California Ave. #307
Santa Monica CA 90403

The Solder Master

F or contemporary assembly projects I
use popular, screw-in element and tip

soldering irons which, with tweezers and
magnifying lenses, are tools of the micro
component age. Frequently I use two irons
at the same time - a 50 Watt heavy duty for
large joints and a tiny tiplet for compacted
PC boards. Frustration is maintaining both
irons at proper temperature. The big
element, left idle for any time, toasts its
solder tinning and threatens self-destruction,
requiring unplugging. The tiplet dissipates
heat too fast for more than one connection,
involving impatient recovery time.

At the aerospace plant where I do my
thing, our young ladies at each assembly

LINE SOCK ET A

0" 52
--j) n-

REG

5124'V~1I2' LINE} REG

DIMMER
CONTROL

LINE
SOCKET B

1I0V
M OFF 53

-{) "' -PRONG
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stat ion have neat, solid state soldering iron
control units with voltmeters for adjusting
desired element temperature. Just what I
needed. I checked the price of these com
mercial units with our purchasing depart
me nt. Following a brief respite in the fi rst
aid station, I regained my composure and
applied some ham th inking for a better
solutio n.

The eI cheapo ans we r was the com monly
available "light dimmer," rated at 600 Watts
and soli d sta te at th at. Lu cky I had one in
the junk box that would tame the heavy
duty iron . But while lowering the voltage,
why not al so boost it briefly to help the
tiplet along? A 24 V, 2 Am p fil ament
transformer solved this.

The photos show how the major items
were squeezed into a 5" x 3" x 3" aluminum
utility box with two outlet sockets, in the
initial version. An available miniatu re meter
(yes, the dial docs say " RF") was pressed
into service, mod ified wi th bridge rectifier
and series resistor to read zero to 1.0, for
refe rence. Th is wor ked great, but had some
inadeq uacies such as how to control the
irons separa tely, which was soon taken care
of with a few marc parts.

The schematic gives the final story, which
included adding three small toggle switches
not apparent in the photos. I also splurged
on a new meter of the same size, read ing
0-150 V ac. The transfor mer primary and
secondary wind ings were connected in series
t o ma ke an auto- transformer, having
checked proper polarity connection so that
with 11 0 V ac across the primary, 130 V ac
was measured across the com bined windings.
The "dimmer" control adjusts line voltage to
the primary so that regulated ou tput to the
sockets can be varied fro m 0 to 130 V ac
with the front panel knob. 52 and 53,
miniature single pole, tr ipl e th row (center
position OFF) toggle switches, were insta lled
right below the meter, in line with their
respective sockets. These allow either socket
to be switched to regu lated or li ne vol tage,
or "off," independe ntly. 5 1 was rather
gil ding the lily in swi tching the meter to read
regulated supply, or dou ble as a line voltage
monitor. This miniature 5P5T switch was
located immed iately to the left of the metcr.
Due to the pulsating waveform output from
the dimmer control, voltmeter readings are
not really accurate rms, but d ose enough for
reference adjustment .

Now I keep the larger iron happy idl ing at
70 V, white using the small one switched to
" line" - or swi tch it off temporar ily, while
boosting vol tage to the t iple t to solder
multiple joints. Start up time is reduced by
briefly applying full 130 volts, but boost
voltage (over 110 V) shoul d be kept to the

minimum to avoid premature element fail
ure. And when the XY L sounds chow call,
both irons can be left idling at approxi
mately 60 V, for fast reheat upon return.
The neon pilot light, being connected across
the regulated voltage, ext inguishes at about
t his control setting. If you set the control
where the pilot is flickering, this is just right
for keeping the irons warm.

Note I finally use a three wire power line
input to provide ground to the metal case.
Th is is not only a desirable safety feature,
but also provides shielding for noise spikes
emitted from the dimmer control . Should
you use grou nded tip irons, you will also
want to substitute 3-prong ou tle t sockets
rather than the 2-prong types.

You may also find some other handy
applications for this voltage controller
arou nd the shack - but don't exceed the
transformer wattage rating by pluggi ng in
the coffee pot. I had most of the parts on
hand. If all parts arc bought new - and
dimmer controls which retai l for around
$5.00 can be foun d on sale for as low as
$2.98 - the total cost even in this age of
inflation should not exceed $15.00.

One last warning. The push switch built
into the dimmer contro l serves to turn the
regu lated supply on and off. But, wh ile
plugged in, the unit will furnish voltage to
the sockets when either 52 or 53 is switched
to line. Inadvert ently leaving the irons on is
avoided by leaving 52 and 53 at center
position OFF when not in usc.

Anyway , shutting off the main bench
safe ty switch, which controls all outlets, is
double protection. You do have a mai n
safety switch in your shack, don' t you? •

•-•

Internal view.

When the XYL sounds
chow call, both irons can
be left idling ...
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Stack Your ICs
by
Maj. Robt . M. Harkey [ Ret.] W4CUG
1204 Dooley Drive
Charlotte NC 28212

A s unlikely as it may seem, one disad
vantage that the experimen ter has

when using and designing with integra ted
ci rcuits is coping with redundancy. As an
example, when designing/constructing a
series of red undant circu its fro m Ies such as
frequency d ividers for the timcbasc of a
counter, the layout of th e circuit boa rd
becomes a formidable task . As far as I'm
co ncerned, anything th at can be do ne to
sim pl ify board layout is wel l worth whi le _
and therein is the purpose of this art icle.

A very basic block dia gram co nsisting of a
divider ci rcu it for cou nt ing down a 10 MHl
crystal oscillator to 1 Hi is shown in Fig. 1.

Since in this case the re is no requirement for
rese t of the dividers, the circuit boils down
to only fo ur co nnections: plus 5 vol ts,
grou nd, input and ou t put. Now if you'll
look at a typ ical cou nter circui t board,
you' ll real ize the complex circuit board th at
it takes to ach ieve th e desired four connec
tion s. So the q uestio n is: How do we
integrate th e integrated circui ts? I think I
have o ne solut ion.

Using the mos t common decade divider,
the 7490, the solution is relatively simple:
You just stack th e ICs o ne on top o f th e
other, make the necessary IC to IC connec
t ions, and pot th e entire stack of ICs with a

•

•
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'" .

•

a,<:
.....

•

94



And Pot 'Em

few ex ternal leads slick ing out. Sounds
good, doesn ' t it? But the " dou bting
Thomases" among you probabl y th ink there
are a few catches - and there arc. First and
probably the greatest danger is the possi
bili ty of on e of the 7490s becoming defec
tive and thus ruining the usefu lness o f the
enti re stack. Based upon my ex perience, th is
is highly unlikely if care is taken with the
supply voltages. The 5 vol t supply should be
well regulated and in no case should the
supply voltage be reversed to the tC stack.
Although I have gotten away with this a few
times with individual les, the usual result is
destruction of the lC. Another consideration
is heat dissipat ion. The 74905 run rela tively
cool in normal operation, and so far I 've
experienced no difficulty with stacking and
potti ng seven of them . The potting material
obviously helps with the heat dissipat ion,
but to be abso lutely sure, you could include
a heat sink or fins when potting the stac k.
The last cons iderat ion for the stacki ng
process is how to make the many inter
connec tions to seven 749 05 stacked in a
group which is no more than 1Y. inches high.
Very simple task wi th the 7490. Referring to
the 7490 pin connections in Table 1, you
will note that pins 2, 4 , 6, 8, 9 and 13
requi re no interco nnections . Al so, the
following pi ns can be directl y intercon
nected between all ICs and cons tit ute a
ground connec tion fo r the entire stack: p ins
3, 7 and 10. Thus the o nly indi rect Ie to IC
connec tion that must be made is between
pins 1 and 12 to connec t the inp uts and
out puts together. In addi t ion, pins 11 and
14 must be connected on each IC to t ic the
divide by 2 and divide by 5 sect io ns
together. (This method provides a symme
trical output from eac h IC ) So, if you're
still with me, let's stack two 74905 step by
step; slacking any number can then be
accomplished by repea tedly following these
steps.

On each lC to be stacked, bend pi ns 2, 4,
6, 8, 9 and 13 st raight out and cut them off

flush. This action deletes unneeded pins and
permits more room for other connec tions.
Bend pi ns 11 and 14 in and fl ush up against
the bottom of the IC body. Using a small
piece of hookup wi re, co nnect pins 11 and
14 together and carefull y solder the co nnec
tions. Now bend pi ns 1 and 12 straigh t o ut
and cu t off the t ip ends of the pins. At this
point, you should have 2 pins ben t under the
IC and connected (11 and 14), 2 p ins bent
out from the IC (1 and 12), 6 pins cut off
(2, 4, 6, 8, 9 and 13), and 4 pins remaining
in their o riginal pos it ion (3, 5, 7 and 10 ).
Now stack IC2 o n top of IC1. On lC2, pins
3, 5, 7 and 10 shou ld slide down smooth ly
over these same pins o n IC1. Solder (care
fully) pin 3 on IC2 to pin 3 o n IC1 and do
the same for pins 5,7 and 10. Assumi ng now
that the bo tto m IC1 is to be the input
divi der, use a small p iece of hoo kup wire to
connect pin 12 o n IC1 to pin 1 on IC2.
Using the foregoing procedures, conti nue to
stack IC3 o n top of IC2, IC4 on top of IC3,
erc., until you have the desired number of
dividers connected together. After you've
fi nished the last IC, connect pins 3, 7 and 10
together with hookup wire. Th is connect ion
is the ground point for the entire stack.
Recheck the stack for shorted pins, solder
bridges, poor solde r connections, etc.
Extend pin connec tions out the side or

+5 .

rllh
10MHz 7490 749 0 7 490 7 490 7 490 74 9 0 7490

CRYSTAL IN -• • .
OS C. 10 10 10 10 10 10 10

,J,
Fig. 1. Typical gate generation circuit divider for a frequency counter. With
no reset requirements, only four connections are required to the decode
divider circuit - in, out, +5 volt and ground. Note: For a 1 Hz count gate one
additional divide by 2 stage is required.
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Table 1. Pin connections for a 7490 decode divider. Note that the "0" and
"9" reset functions have duplicate pins and only one pin is required to
achieve a reset. Also, for countdown circuits, the BCD "C" and "B" pins are
not required.

bottom of the stack using small pieces of
solid hookup wire. As many con nections can
be made as you want, up to 16 (for a
sta ndard 16 pin DIP socket). In my case, I
brought o ut the input (pin 1 of IC1 ). plus 5
volt line (pin 5 of all ICs), ground (pins 3, 7
and lO af all ICs) and the outpu ts (pin 12 of
IC5 and pin 12 of IC4). Two outputs were
brought ou t in case I wanted to change the
clock frequency. After you've made the pin
connectio ns, form them to fit into an IC
socket, cut them off about one inch below
the stack and plug them into a socket to
hold their shape during the potting pro
cedure. Now, and most importa nt, make a
sketch of the base d iagram of your stack!

Pin 1 - Divide by 5 input
2 - " 0" reset
3 - "0" reset
4 - No connection
5 - +5 volt
6 - " 9" reset
7 - " 9" reset

8 - BCD output "C"
9 - BCD output " B"

10 - Ground
11 - Divide by 5 o utput (BCD " 0"1
12 - Divide by 2 output (BCD " A")
13 - No connection
14 - Divide by 2 input

Con nect the stac k to a square wave oscillator
and chec k opera t ion of the entire chain.
After sat isfactory checkout, place the stack
upside down in some convenient, small
container which has been lined with plastic
sheet, tape or similar mater ial. Level the
container and pour it full of a potting
material. I used a two part epoxy for th is
purpose and found that it works well. After
the potti ng material has set up thoroughly,
remove the outer container with a knife and
clean up the exterio r of your potted Ie
stack. The pins can then be trimmed to a
conve nient length and you're ready to plug
in you r integrated integrated circuit into a
much simplified circui t board. My stack is
1" x 1" x l J!.l " and occupies a very small
space on the circuit board .

Th is sounds like a rather lengthy process,
but after stacking one set of IG, it becomes
very easy and quick. I'm sure the IC manu
facture rs have comparable circuitry in one
IC now but the price is pro bably high. With
the price of 7490s now in the 754 area on
the surplus marke t, th is is a very inexpensive
method of making circuit boards smaller and
simpler. •

This is the completed potting job. The potting material is dear and internal connections
between the ICs con be seen. The pins are ready for trimming to final size prior to insertion into
on IC socket or printed circuit board.
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NEW 2·Mefer Syn thesized Transceiver
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world wide•

• Amateur Radio kits
• Test Instruments

• Color TV kits
• Digital Clocks &
Weather Instruments

• Shortwave Receivers
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HEW 2·Meter Hand-held Transceiver

Digital Wind Speed /Direcllon

Shor/wave Scanners

Triggered Scopes

Dig ita l Multimefers

Dig ital Calor TV
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The Right Way to Start in Ham Radio
Build Your Own Heath Rig

Heathkit Phone & CW transmiller
runs up to 90 walls input •.•109.95
Run 75 watts CW input as a Novice ... up to 90 watts phone or CW
when you gel you r General t icket. Front pane l con trols lor Drive
Tune, Drive l evel , Final l oad ing and Final Tuning allow proper tune
up for maximum output, minimum harmonics, high quality aud io.
Features include grid l plate current meter . . . 4 crystal sockets and
prov ision for VFQ operation ... front panel microphone and key jacks.
Easy assembly with the famous Heathkit manual ..• requires only a
YTVM for alignment.
Kit DX-60S, 24 1bs., tess crysta ls, mailable 109.95
DX-60B SPECifiCATIONS _ Power Input: 90 watts, pUk; control led carri er phone. Dr CWo
Output Impell.l llCe: 50·75 ohm (coa ~ial ) . Output ;ouplinl:: Pi·n et\'llork. Operltion: CW or
AM phone - crysta l or VFO cont rol. Bi nd COnr.l l:l: 80 th roullh 10 meters. Power requ ire_
ments: 1201240 VAC, ~/6O Hz, 225 watts. Oimensions: 6l1.1" H x 13~" W x 11'1.:1" O.

Heathkit 5-band receiver tunes AM,
CW & SSB for just 109.95
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Ham starter
group .. .19.95
Jncludes 4 ARRLhandbooks,
HO-1416 practice oscillator,.~~'l!"~,. 3 code-teachi ng records or

•• .... two cassettes.
HDP·22, Complete group with records,
6 Ibs., mail able ... •... .... .... ..... . ....... .. 19.95
HDP-122,. Complete group with cassettes,
4 Ibs., mailable . .. . .... . .. . . .. • . . . .. . . . . . . . . . 19.95
HDP-32, Records only. 3 Ibs., mailable .. . . . .• . . . . 9.95
HDP-132. Cassettes only,2 lbS.• mailable 9.95
HDP-42, Books only, 2 lbs., mailable ......••.... 4.00
HD-1416, Oscillator & key, 2 Ibs., mail able 9.95

AlNlleur bdlo Ucrnl. Stud)' lluldn - make getti nll Iny
radio Ucen $f usy - include typ ical FCC exam queslions &
an S\'Ilers _ se rve as I eeeveefent reference .U.r you get
your license.

NOVICE. £OP·122 • • • • • • • ••• • • • • • • • •••• • • • • • • • •3.95'
GENERAL, EOr.l%) •••• • •• • • ••••• • •••••••••••• . 'JlS·
AOVAIlCEO, lDP.124 •••• • •• •• • • •••• • •• ••••••••• 3.95"
EJ:l'RA, lO'·125 _ IlI·

...- II•• h II•• ltI. _ kIt.1 bel:inner's fUlde to an . xcitinl:
Am.twr ~dio hobby.
EOp·115 3.95"

101 llulltions and Answ.rs Allout Am.tewr R.dio - . great
Introduction for beginners, as \'Ilell IS • valuable reterence
fo r vete ran hams .
EOp·l11 2.95·

&lRL AIlattllrs IlllldlHl,t -. claulc reference work for
hilms, elllin... rs. 5Cienlisb _ liP to elIle Info & theory on
III ham ,lIr.
NDP·2!3 ••••. . . .••.••• •• • • •• • •• • •••• • ••• • • • ••• 5 .5O*

~...
"'I'," ';'''
~

80-2 meter VFO only 64.95
Ideal accessory for the HW-16 and OX-60B. Prov ides VFO control
f rom 80 through 2 meters wi th separate calibrated scales tor each
band. Smooth 28:1 vernier tuning . . . temperature compensated ci r
cuitry for minimum drift . Prov ides 5 V rms at 3.4-4, 7-7.425 and 8-9
MHz range . . . compat ible with vi rtua lly all grid-block keyed trans
mitters and most ca thode-keyed transmitters. Al ignment requires
receiver of known accuracy covering 80-2 meter bands or 3.5 to 8.222
MHz.

Kit HG-l0B. 12Ibs., mai lable 64.95
An Amateur Radio hobby can open up a whole new
world of adunture for yoll. These books and Heathkit
Gear can get you started,.. now !

TOp performance at a modest price. Fu1l 8D-1O M coverage wi th each
band accurately displayed on tne ca lib rated slide-rule d ial. Separate
RF and AF gai n controls . . . adjustable BFO for easy sideband tun
ing. Sensitivi ty of 1 IJ-V and 3 kHz selectivity from the crystal filter
deli ver performance comparable to more expensive rece ivers. Fea
lures include built-In "S" meter .•• sw itchable AVC .. . f ront panel
head ph one jack .. • provision for optional HRA-1Q-1 100 kHz crystal
cal ibrator. Alignment requires VTVM and RF signal generator.
Kit HR-10B, less speaker, 20 Ibs., mailable 109.95
Kit HRA-1Q-1, plug-in 100 kHz crysta l ca lib rator, 1 lb ., mail able 9.95
HR·tOB SPECIFICATIONS _ fr equency cover.llle: 80 Meter Band, 3.5 to 4.0 MHz; 40 Met er
Band, 7.0 to 7.3 MHz. 20 Meier Band, 14.0 to 14.35 MHz: 15 Me ie r Band, 21.0 to 21.5
MHz. 10 Meter Bind, 28.0 10 29. 7 MHz. Intermdille frequ.ncy \Ifl: 1681.0 kJiz. Sensi·
ti vity: 1 microvolt for I 10 dB sillnill pius noise ·to-noilt rauc. S. Klivity: 3 kH z at 6 ca
eewn, 9 kHz I I 40 dB down. 1l1li1' nJKtien: 40 dB or better. Input illlp.elInet: so to 75
U COIxial. Audi. eutput impeunce: a l.l, or 500 u. Plnet COII lJel" Af GAI N, AC ort-oe.
Rf GAIN; Bf O TUN E: BAND Switch; MA IN T1JN INGi CA Libr.lte : ANTenna TRIMmer: REC·
STBY S\'ll lteh; CALibfilte ON.()FF; BfQ On.()tf: AVC un.QH: ANL 0ll.QH. Tde ctmplem.nt:
6Bl6 Rf Amplifier: 6EAS M,llr ~iUllor: 6BA6 lsi If Amplifier· 6EAS 2rKl If Amplifier.
BFO; 6Bl7 Otlector-AVC·ANl; 6EB8 lsi Audio-Audio OoJlput : 6x4 .Ktilier. Po.er requ ire·
ments: 1201240 VAC, 50/ 60 Hz, 50 watts. Clbinet Size: 61h" H J. 13~" W x ll lh" D.

Heathkit products Bfe the result of • quarter-century 01 kit engineering experience



NEW Heathkit Handheld 2-Meter Transceiver

I,
/

Up t o 10 Irallsmlt c ha n ne ls b y
swi tch illg to Simplex or Offset. - 600
kHz cryslal is InclUded.

Optional Auto-Patch Encoder permits
telepholle ca lls Ihrough repeate rs.
Vinyl carrying use l iso oplional.

fle_ible " rubber duell.ie" antenna,
I'IaWled to transce iver, is includfll
plus jack tor edemaF antenna.

Rechargeable lI icke'-e~m ium battery
jl« k and charger are included. A
$45 value.

select any of 5 channe ls, adjust
squelch and volume with conwenlellt
tcp-meunted con lrols .

Aed LE D is bolh received signa l &
b"ltery condit ion indicator. Puls ing
'.ED shows Ballery-Saver working.

,

lJew

Optional Auto-Palch
[!'Coder shown
installed

NEW Auto-Patch Encoder
Use it to place telephone ca lls through repeat
ers set up for tou ch tone input - can even be
used for repeater control. 12 d igit keyboard with
LED keying light and 2-sided epoxy board . De-
si gned for " 2021" but can be used in others.
For experienced builders. Ani/able Norember
Kit HWA-2021-3, 2 Ibs., mailable 39.95

••••••••••••

mately 16 hours. Charger plug is bui lt into transceiver case.
Compact and rugged. Textu red. black high-impact plastic case.
Double sided glass epoxy ci rcuit board weighs only 2 Ibs.• with bat
teries. Not recommended lor beginning kit builders due to its com
pactness. Req uires small 25-wall soldering iron such as Weller W-PS
for constructi on and YOM or VTVM for al ignment.
For the best value in go-anywhere 2-M rigs, build the HW-2021.

Kil HW·2021 , 5 Ibs., mailabl e 169.95
HWA-2021-2, ca rr ying case & strap, 1 lb ., mailable 12.95
HW·2021 SPECIFIC AT IO NS - IIECU V£A - Sens' livit l : 0.5 ~y 'or IZ dB SINAD; 0.75 ~V
lor 20 dB Qu , e 'm~. Squelch Threshold: .3 jJ. y or tess. Aullio Outpul : .5 walls at le~s than
10 % THD, Opera ting f requency Stabilily: .005% or beller . Image Rejection: Greater
thall - 45 dB. IF Frequency: 10.7 MH f , Modulltion Acceptance: ~, 7 kHI minimum. IRANS·
MI TTE R _ POWN Oulpul: I walt m,nimum. 5tlllility: .005% or beller. Osci llalor Fre ·
quency: Appro.,ma'ely 15 MHI. Multiplier Factor, .9. Mollullt ion: rreq ueocy (with limit
ing). GE N£AlL _ Speaker Impell ance, 8!/ Operating Frequency AlRge: t 43,9 to 148.3
MHI (un,1 will meel spe<;' f'ca holls ~ 1 MHI from alognmenl frequ eocl w,th in this range).
Operal 'ftl l emperi l l/le Ranle: +100 10 +12O"F ( _ 12° to +4rC). Operali.g YOItlle:
12 YDC nominal. S,re (overall): 9V." I t ~.. I 3V. ... Weigllt (inclulling lIalterin): 2 Ibs.

HW-2021 Crystal Certificates
Crysta ls designed to exacting Heath standards assu re opt imum per
formance from you r HW-2021. A ce rtificate will be sent to you post
paid . You mail the certil icate to the manufacturer and get the crys
ta ls postpai d by ret urn mail.

HWA-2021·4, Crystal Certificate, postpaid 6,95

HA-201 2-meter amplifier - 10 walls for 27.95
For everyone who owns a one- o r two-wall transceiver and wants to get some
extra output for very Iitlle money, the HA-201 delivers up to 10 watts lor a 1\02
watt input ... 8 watts lor 1 watt input ideal lor the HW-2021 above.
Completely automatic operation all solid-state transmit-receive switching
el iminates relays. Wi ll withstand an inlinite VSWA load without fai lure. Tuned
input and output maximize effici ency and reduce spurious emissions. Assem
bly is a quick 1-2 hou rs, and we've included both a du mmy load and a handy
AF detector to el iminate the need for additional equipment other than a VTVM
for tune-up. Operates from 12·16 vec (HWA-202-1 or car ballery).

Kit HA-201 , 3 Ibs.. mailab le 27.95

1-Wall out, 5 receive & 10 transmit channels
plus $60 in accessories for only 169.95
More versatility & value for less than you expected. Com pare the fea
tures and specs. 01 the new Heathkit HW~2021 10 any other handheld
2·M transceiver. You'll ag ree it's a value thai can't be matched.
One crystal does the work 01two . . _gives you both receive and trans
mit frequenc ies for any channel. (We've even included a crysta l for
146.9410 gel you sta rted). And this heterodyne c ircuit ry is a natural
l or onset repeater operation ... so we've also included a 600 kHz
crys ta l in th e kit together with a snnorex-ouset switch bui lt into th e
case. Result? Every c rysta l you buy gel s you one receive channel
and tw o transmit cha nnels. And if that isn't enough versati lity, you
can install a c rystal with a dillerent offset Irequency . To use th e full
ca pabi li ty 01 the HW-2021, jus t buy lour c rysta ls (not pairs) in any 2
MHz segment o f the 143.9 to 148.3 MHz range and you' ll have 5 re
ceive and 10 transmit channels. That's money-saving versatil ity.
One wall out and beUer audio. That transmitter output is one walt
minimum with a 0.005% (or belter) stabi li ty. And it has frequency
mod ulation and a buill-in separate microphone lor better audio.
For personal and emergency communicati ons, add " Auto-Patch,"
The optional HWA-2021-3 auto-patch encoder gives you access to
tel ephone lines through repeaters (with touch-tone input) to extend
the versatility 01 your HW-2021 at remarkably low cost. see bel ow.
Built-in Battery-Saver, rechargeable Battery Pack & Battery Charger,
The battery-saver ci rc ui t 01 the HW-2021 extends the battery pack 's
useful duty cyc le on "stand-by/ receive" by about 75% through a
pulsing technique which actuates the receiver approx. 5 times per
second. The LED indica tes thi s pulsing. The battery pack inc luded
consi sts of 10 nickel-cadmium batteries housed in a plast ic ca se
with connect or s mold ed in. When fully charged, the pack will oper
ate the transceiver for approximately 10 hours, assuming th e re
ceiver i s " on" all th e time and the transmitter in use about 15% 01
the time. The charger will recharge the batteries fu lly in appruxl-



New synthesized 2-meter transceiverjoins

Meet the new Heathkit HW·2026
- the best value in synthesized
2·M rigs ••• only 289.95
• Built-in synthesizer • Built-in con
t inuou s and burst ton e encoders •
Automatic transmitter offset • Chan
nel act ivity ind icato r . Synthesize r
lock indicator • Lever-switched chan
nel selection with d igital readout •
5 kHz channe l spacing. a-pol e IF
c rystal f ilter. Built-in speaker •
Microphon e & gimbal mount included

• •
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Built- n frl-
S'l'NTH

........._~ l-porolF
.uener 1)'11U1.. S1lth"l'lf lId 8um-in tllltin. • - _ '-"'T --t : Cf)1t11 llIter

I ~
Sllll'. Flip til.

0 a J indicator wams "lUI "!lInt

I: rt:' ..:..,..~ . ;ft. " " '"leYer switches thot srnthf:sin r tMI enclden - - _ - sllapeil ncelftr
to the cha_1 is not lodl'd on :~ Ire standard . . , bandpus lo r
~ want ... lf" frequency" t1luipment, not -:_ . redll(ed -.lj..
quency readout LOGIC. tr.."smltter ., -- : extr.alst cent chl nnel
Is dll ital. • wl1lllOt key. options. ...-- .... interference.'-' - " -
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Open dts len makes the HW·202
easy to build (sh own with en
cOder baird Insti lled). Nlnl
euut-tn adJustmenh lit you
allrn without special test ru
ments.

0)FJ

Hut mobile mount, supplied
with JOUr kit, IttxhtS Linder
your car's dash. RelllO\'ll two
knur led sc rews, unplue two
cables, Ind the rld lo Ind eim.
b,1 mount can be QU ickly reo
moved tor safe keepine.

-..~--•
C)

A)

HW·202 shown with
optional Tone 8urst
Encoder Instaliid.

-- ......

Get on "2" with the "202"... for only 179.95

2·Meter FM is the fastest growing segment lit Ama·
tellr Radio tllday. This book & Heathkit 2-Meter Gear
get you in onthe fun.
2·Md... 'M le,aat., Clrellts H.dHI. _. comprehenslVl
tre.tment of repel ters. Intenn.s. transmute" . recelVlrl.
Ind mueh, much _I.
10'-tt4 ,

.._-
.'=!'?.::-

HW-202 Crystal Certificates
Crystals designed to exact ing Heath standards assure optimum per
formance from your HW-202. A certificate will be sent to you post
paid . You mail the certificate to the manufacturer and get the crys
tals postpaid by return mail.
HWA·202·6, one Transmit Crystal Certificate, postpaid 5.95
HWA·202-7. one Receive Crystal Certificate. postpaid 5.95

Heathkit perlormance specfficatlons are guaranteed



the growing Heathkit VHF FM line
~ew Heathkit HW-2026-the transceiver that
lets you on 2 with synthesis lor up to 50% less
rhis Is the one you 've been waiting tor. State-of-the-art technology
md exceptional operat ing ease ... all in one easy-to-build kit that can
lave you hundreds of dollars. Compare and you'll agree.
rrue Digital Frequency Synthesizer. This is the way to go - no half·
Nay schemes, no crysta ls 10 bUY, no channel li mitations. The HW·
Nl26 uses d ig ital technol ogy with a vo ltage controlled oscillator
VeO) and 1 MHz crystal t ime base each of whose outputs are di
tided down to 5 kHz and compared in a phase detector. You contro l
he divisor and therefore the frequency 01 the veo from the Iront
ranet Iever switches.
•ever· switched channel selecti on with d igital readout. Just flip the
evers on the fronl panel to select any frequency in any 2 MHz seg
nent of the 144 to 147.995 operating range. You select the last four
:Iigits, three with the lever switches which display the frequency
::I irectly, and the last with the 0/5 kHz miniature loggle switch. The
ever switches are eas ier to use than the usual thumbwheels and the
) kHz steps make all a-mete r frequ encies available to you. And il you
nadvertently d ial up an out-of-band frequency, don 't worry - the
ransmitter won 't key outside of Ihe band.
i.ED status lights signal you that the synthesizer is " locked" on the tre
quency you dialed up and whether that channel is in use. Conven ient.
Automatic repealer offset plus buill- in lone encoder means you can
Nork any open rep eater. Use simplex or the - 600 kHz offset, or add
1 crystal to the " Aux." position for offset. The encoder has both
oorst and continuous modes for access to most closed repeaters.

A) Heathkit HW-202 2-Meter transceiver
Operates within spec. on any 2 MHz segment of the 143.9 to 148.3
MHz ran ge; provides independent selection of 6 transmit and 6 re
ceive channels. And all 12 crys ta ls can be netted for optimum per
lormance. The transmitter delivers a so lid 10 watts minimum...more
Ihan enough to bring up most repeaters. Standard narrow band devi
ation adjustable up to 7.5 kHz with instant limiting.
Will operate into an infi ni te VSWR without fai lure. And the receiver
is hot : 0.5 jJ.V signal prov ides 15 dB of quieting ... squelch threshold is
::1 .3 jJ.V or less. Audio is excelfent.. . output to the speaker is typically
2 watts at less than 3% harm onic distortion. Diode-protected dual
gate MOSFETS in the front end ... an IC IF that limits at less than 10
u.V. ••dual convers ion •. •a monolithic 4-po le 10.7 MHz c rysta l fil te r
.•. a bui lt- in hash nnerzvcnece regulator keeps ign ition noise out
and mai ntains input vo ltage constant despite changing car system
:::I emand . . . complete built-in ali gnment procedures using the famous
Heathkit manual and the front panel meter. Kit includes a set of
crystals for 146.94 MHz to aid in tun e-up and get you on the ai r in a
hurry ... push-to-talk mike .. . quick-connecting cable for 12 V hook-up
... heavy-duty alligator c lips for use in a tempora ry installation .. .
antenna coax jack .• . gimbal bracket . .. and a quick-release mobile
mount so you can store the rig in the trunk when you leave the car.
Get on 2 with maximum versatil ity and lowest cost with the HW-202.
And chec k out the full l ine of accessories.

Kit HW-202, 11 Ibs., mailable 179.95
HW·202 SPECIFICATIONS - RECE IVU - Sensitivity, 12 dB SINA O" (or 15 dB of quietina)
at .5 ",V or less. Squelch thresholll: 0.3 pV or less: " udlo oU~III' 3 W at less thin 10%
totll h,rmonic distort ion (THO). O,erltm&: frequency stlbility, Better than ±.OOI5%.
Im' l e rejeclion, sreater thin 45 dB. Spuriolls reject ion: Greater t11ln 60 dB. IF re}ecllon:
Grelter thin BO dB. FIrst IF freqllenCY I 10.1 MHz =2 kHz. Second I f frequency, 455 kHz
(illjusbblt). lee:eiwer Illllllwldtb, 22 kHz nominl l. De-emphl$is, - 6 dB per octav. from
300 10 3000 Hz nomitlli . MOdlllatiofl'CCeptance: 1.5 kMz mi niml.llfl. fI"NSM lnU_ Power
..tp4lt: 10 w. 1ts minimum. Spllnolls HlpUt, Below -45 dB from Clmer. Sl3llilit)<, Betler
thI n : .0015%. Ouillotot !Teq1ll:llCY, 6 MHz, a pp ro. i~te l y. Multiplier flCtor : J. 24. MOd·
• loti..: I'III~• • djustlllle 0-1.5 kHz. willl insl3ntlneous Jimitina. Out)< cycl. : 100%.
Hip YSWI sIl.Uld.w., Hone. ; EMElUl _ Speaker hllp.llInet, 4 ohms. Openltinl troqUfC;J
rJIIle, 143.9 to 118.3 MHz (w'll meet speocll 'Cl lions:l MHz ol iliinment freque ncy witll·
in tlI is ronle ). ClIrTOnl eonsumptlon, Reuivlr (sque lched): Less IIIIn 200 mAoTronsmitter:
l ess th.n .2 amperes. Operatinl temperllurl ranlel _ 120 10 1220 F (_25° to +50" C).
Oper. tlnl we lil l e Illnl" 12.6 to 16.0 'IDe (13.8 'IDe nominal). Dl lllinsions: 2~" H 1
B'/"," W19~" D.

B) Tone Burst Encoder for HW-202
Components mount on a sing le circuit board and fits behind the
HW-202's removable bezel. The four tone select buttons can be preset
between 1800 Hz and 2500 Hz with bursts adjustable from 0.25 second
to continuous. Frequency stability is ::t:1% from - 300 to + 500 C.
Placing all buttons in out position rem oves encoder from circuit.

Kit HWA-202-2, 1 lb., mailable 26.95

C) AC Power Supply for HW-202 or HW-2026
Delivers 13.8 VDC at 2.2A to you r HW·202. Better than 1.0% regula
t ion. 120/240 VAC wiring options, ci rcuit breaker overload protection.
With cabl es and a-wrre line cord.
Kit HWA-202·1 , 7Ibs., mailable 32.95

10 watts output & infini te VSWR without failure. 'that's a mmlmum
of 10 watts oul and it's c ircuitry-protected from high VSWR. (For
more output, see the HA-202 amplifier below). True FM means great
audio quality too.
A hot receiver with superior audio. 0.5 jJ.V sensitivity . ••Schmitt
Tr igger squelch with a threshold 01 0.3 jJ.V or less ... diode protected
dual gate MOSFETS in the front end ..• IC I.F.... dual conversion . •.
S pole c rystal utter.. . linear audio response lor a sound so natural
you 'll think the op. you 're working is sitting in the room with you.
Built-in, b ig 2!' x 6" speake r p lus j ack for an external speake r.
One 01 the smallest synthesized ri gs, yet easy to build with 5 circuit
boards. Alignment requ ires only a VTVM ... a freq . counter helps but
alternate methods are described. Get the best value going in synthe
sized 2-M; get the new HW-2026.

Kit HW-2026, 12 lbs., mailable 289.95
Kit HWA-202-1 , AC supply, 7 lbs., mailable 32.95
HW·Z026 SPECIFICATIONS - lU CElVEI _ SeasjIJ\'ity, .5 "'v wr 12 dB SINAO (or IS dB
01 qu,et'nl). SCIl1ekll TlIresllold: .3 ",V or less. audiO 01l~1I1 : 2 WiltS (lyp,u ,l) It less
t11ln 10% THO (5 kit/: deviatiOn). I...e lejectiOll ' Grealer than 15 dB. Spllrioll$ lejee:
tillll: Gruter tIIan 50 dB. IF IIjteli., Gruter tII.n 80 dB. loternlty ' ..er.ld $jIllrj.
OilS, Be low I ",V equivalenl. e. cept I I 140_Bl . 116 .90, 111.16, 111.53, and 141.80 MHz.
landwidtll: 6 dB: 15 kHz, min. 60 dB, 30 kHz ma. . MollIII.t i... kc.pt.et, 1.5 kit/:, mini
mum. TI"NSMlnU - hwer Outplrt, 10 watts . minimum. SpuriOUS Ou~lIt , - 40 1I8 witll·
In 2 MHz of urrler; -45 dB elsewhere. Mollulatlon , FM. 0 to 1.5 kHz ,djuslllllie. DI/tJ'
Cycl., 100%- WIth 00 YSWR. Toni EnCOde..: Burst mode, 1800 to 2500 Hz, 6 kHz devl,_
t ion. Contin l.lous MOde, 10 to 200 Hz, 0.1 kHz eevteuen, ; ENUn _ Fr lquency Cowerlle,
144.000 to 141.995 MHz (any 2 MHz seament). Frequency Increments< 5 kHz. Frlquency
5tablllly, ....00 15%-. Tr,nsmilter Offset , 0 and - 600 kHz supp lied

J
provision lor I .ddi.

uoner. Opefltinl Temper,ture lonle, - 10 to +500 C. Cllrrent 100nsumption, Receive,
(SQue lched); 100 mA, mo.. Trl nsm,l , 2.5 A, ma. . Op.rallnl V.llII;I: 12.6 10 16.0 VDe,
13.' VDe I'IOmin,' . Dimensiol5: 2.151" H • 8.25" W • 9.81S" D. W.lpl: 6 Ills.

0) 40-wall 2-meter amplifier - NOW 59.95
Solid 40 W minimum for 10 W in. Draws only 7 A maximum from your
car battery, and it can be mounted just about anywhere.
Fully automatic operation .• . an internal antenna changeover relay
and sensing ci rcuit ry provide completely automati c T/A switching.
Solid-state design features husky 2N5591 output devices in a h ighly
eff icient heat sink. Emitter-ba llasted configuration enables the HA
202 to withstand VSWRs up to 3: 1, yet remain cool and continue to
run. Tuned input /output ci rcuits provide low spurious radiation and
allow coverage of any 1.5 MHz portion of the band. Final ali gnment
requires on ly a VTVM, wattmeter or SWA brid ge. Get your HA-202
today . .. and be working through the repeater tomorrow.
Kit HA-202, 4 Ibs., ma ilable Was 69.95 NOW 59.95
H"·202 SPECIFlc"nOMS - f requency ronle , 143·149 MHz. Pow. r Olliput: 20 W @ 5 Win.
30 W @ 1.5 W in. 40 W @ 10 Win, 50 W @ 15 W. In. Power input (rf drIV.), 5 to
15 W. lnpllljolliput i".ed.nce, 50 ohms, nomina l. Inpul VSWI, 1.5:1 mu. l Old VSWR,
3:1 mu. Power supply requirements : 12 to 16 YOC, 7 amps mn. Operll inl tfmperllur.
rl nl " _JOo F. to + 140° f. Dimenl lons, 3" H. 41,14" W. 51h" o.

E) Standard gain mobile 2-M antenna
%-wave length rear deck whip. 3.4 dB ga in over \4 -wave vertical.
Shunt fed matching maximizes radiation at point of lowest SWR;
typically 1.1.1 at resonance. 100 watts power rat ing. 47" stainless
steel rad iator. 17' of RG-5S-U coax with connectors.

Kit HWA-202·3, 2 Ibs., mailable 19.95

F) Standard gain fixed-station 2-M antenna
Mast mount % -wave vertica l with rad ials, 3.4 dB gai n over ta-weve
ground plane; superio r to co nvent ional or end fed Y2-wave antennas.
143-149 MHz, f ield adjustable. Enclosed match ing transformer; 50
ohm impedance. SWA at resonance. 1.5:1 or better. 200 watts FM
power rating. Hardware Inc. lor mounting to l "-H il " mast. Coax
not inc.
Kit HWAa202·4, 4lbs., mailable 19.95

G) Super gain mobile 2-M colinear antenna
Optimized low ang le rad iation by phasing of '14 and % wave rad ia
tors. 5.2 dB gain over '14 wave vert ical. 1800 swive l ball. 200 watt
FM power rat ing . 6 MHz bandwidth ; 1.5:1 or better SWA. Typ ical SWA
at resonance, 1.1 :1 . Height : antenna & mount , 85". Removable sta in
less steel elements. 17' of AG-58-U coax with connectors.
Kit HWA-202-9, 3 Ibs., mailable 37.95

H) NEW Super gain Iixed station 2-M colinear
6 dB gain over \I", wave ground plane from two % wave ccnnear ra
diators with '14 wave phasing. 140-1 50 MHz, field adjustable. 6 MHz
bandwidth for 2:1 or better SWA. Aesonance SWA, 1.2:1 at antenna.
One kw FM power rating, for repe ater, fixed station. Shunt fed with
DC grounding. SO-239 connector. Alum. vertical element 11 7" long,
4 radials ; 21 " alum. rod. Wind load , 26 Ibs. at 100 mph; wind survival ,
100 mph. Mounts to 1% " 0 0 vertical pipe. Less coax.

Kit HWA-202·10, 8 Ibs., mailable 47.95



Now the latest in broadband technology
moves into the lower cost HW·series ... the
new HW·l04 Transceiver... only 539.95
Concepts continued. In keeping with the tradition of the famous
Heathkit HW·serJes of t ransceivers, the new HW·l 04 is the proud in
heritor of the advanced technology pioneered by the 8 8-104 and the
high value concept 01 the HW·101.
Completely eeue-etete . . . lrom receiver Iront end to transmitter out.
Tolally broadbanded. Instant asv. Just choose the band, frequency,
and mode. Stays in tune anywhere, any band , without preserectcr.
load, or tune controls.
Clean transmisslons... l00 walls out or 1 watt. Low harmonic and
spurious radialion. At 100 watts, third order distorti on is down 30 dB
and carrier and unwanted sideband suppression are down 55 dB.
Clean, clear reception ... thanks to the broadband design that mini
mizes cross-modulat ion and intermodulallon. Active devices are
minimized ahead of the 4-pole crystal fi lle r. Adjacent signal overload
is minimized and yet sensitivi ty Is less than 1 1'V. Convenient, too .. .
with a 15 MHz WWV receive position on the band switch and a " pu ll
to-calibrate" position on the AF gain control.
Easy-la-read circular d ial. Coverage from 3.5 MHz to 29.0 MHz. These
are the two notable d ifferences between the HW-104 and its parent
5B-104. The dial spinner covers about 15 MHz per turn .. . smoothly.
Buill-in 100 kHz and 25 kHz calibrator insures the dial accuracy
within 2 kHz (dial markings are 5 kHz). Backlash is 50 Hz or less.
The liFO behind that d ial is the same basic c ircuitry as the 5 8-104
with less than 100 Hz/hour drift after warmup. And if you need the
top end of the 10 meter band, order the HWA-104-1 accessory lor
the necessary crystals and coils to get there (they all fit on circuit
board s already in the chassis).
Easy to build and align. Nearly everyth ing mount s on ph enoli c plug
In circuit board s and 2 wiring harnesses reduce much of the potnt
to-point wir ing. An extender ci rcuit board allows easy checking while
operational. Because of broadband design, alignment is simple ...
all yo u need is a dummy load. a microphone, and a VTVM. When
you've finished. it's ready to go mobile (l or fixed station use, order
the HP-1144 supply). Everything you need on a back panel Is there
and we even kept the lighted cal l sign on the " black out" front panel.
Optional accessories include noise blanker, CW crystal utter, 10
meter option, speaker, and mobile 'nount. And you can use the 5B
614 Station Monitor and SB-634 Stalion Console with your HW-l04.
An experience in operating ..•• lesson in value. Both are super and
you gel both in the new HW-l04:

Kit HW-104, 31 lbs., mailable ........ . .•.. ...... .... ..... 539.95
Kit HP-1144, AC power supp ly, 28 Ibs., mailable . .. .•.... .... 89.95
Kit HS-1661, station speaker, 5 Ibs. , mailable . .•. . . . . ....... 19.95
Kit HWA-104-1, ten -meter accessory, 1 lb ., mailable 16.95
SBA-104-1 , noise blanker, 1 lb., mailable 26.S5
SBA-104-2, mobil e mount, 6 ni s.. mai lable 36.95
SBA-104-3, 400 Hz CW crysta l filter, 1 lb., mai lable 39.95

HW·1G4 S'EClfICATIOHS _ l:ENERAL _ Act lv. oevlcn, All l oUd·l t. te. frequenc, COver.
all" 3.5 MHz throullh 29.0 MHz amateur bands, (through 29.7 MHz. With HW.... IG4-1
acctlso rlel ) WWV receive ani, ) on 15 MHZ. frequency Siallillty, Le$$ Ihan 100 Hz/Ilour
drill at ter 304Ilin. warmup; le$$ than 100 It.! dr llt lor ':'10,," ch. nlle In primary volUee.
MUn 01 Operal ilDll : Selectable upper 01 lower l ldeband (l upplessed carrier) and CWo
Dial Accuracy, Within 2 kHz after calibration al nearest 100 kit.! ma.ker. Built-In C<l1l
b.alo. provides 100 Uti and 25 kit.! markers. 5 kHz dial markinp. T_ io l l at" AllprOl '
imate ly 15 kHz per tum. A~d il frtllllellc, I np..", 3SO to 2450 Hz ±75 It.! (6 dB bJnd.
Width). IllDinI Backlal ll, 50 Hz or 1'1$. ""e htdI I"pe" c., 4!l outplll to lpeakel;
111.11 Impedance Oll lplli to Iransmitter. h . er I tlili lmlelltl ' 13.8 VDe nomin.1 (mui·
mllm 16 YDC ) at , l ece ive: 2 .mps. Transmit/ low power: 3 ampl . Tranlmlt, II ilb power,
20 amps. TRANSMlnu - IF r l.el Out,u : Hip Po.er (SOU nonreactin Ioa.d ). SSB,
100 _alll PEP ':'1 dB, CW, 100 walll ':'1 dB. Lo. Po. ... , SSB, 1 watt PEP (minimum),
CW, 1 walt (minimum). Output Impedance : 50 ohml, tess III.n 2:1 SWR. Carrier Supe....
lloll: 55 dB down 110m 100 walt li n,le·lone output at 1000 HZ reference. unwant'd
Sld.bMd Suppr.u lon, 55 dB down from 100 watt lingle·tono eutput at 1000 Hr reler·
ence . Hermonic Ralliation, 45 dB be low 100 walt output. SpurllU Rad iltion, - SO dB
within .:.3 MHz 01 carrier, except on the 3.5 band. - 40 at 3.395 MHz. - 60 dB greater
than .:.3 MHz from carrlar. Tllird Order Diltortlon, 30 dB down Irom two·ton. OIltPUt.
reterence at 100 wa tts PEP. TranlmlVReceln Op.rallan, $SB: PTT or VOl . CW, K. yed·
tone VOlar hlanual. NOTE, In the low eewer mode all tranlmi t-recelve lw llchlnl Is
lO Ud·5Iate. CW Sld,ton. , Internally swi tched to speaker or lleadllhontl .in CW mode.
ApplOJ lmately 700 Hz tone . Microphon. Inpllt: High lmpe~nce vrnth a rallnl of -45 to
- 55 dB; approJlmale l)' 25 kl1 to malcll Heatn desk·type microphone. RECE IVU _ Sellll
I" ity, Len than 1 microvo lt for 10 dB l l,n.I-p lus-noise-to-no+se for SSB operat ion.
S, lectivity, 2.1 kit.! minimum et 6 dB down, 7 kit.! maJilnllm at 60 dB do.n. CW selec·
t ivity (wltll JCCnlWJ" CW fllter), 400 Hz al 6 e a down, 2 kHI . t 60 ee down. Overall
5.1irr : Len than 1 microVO lt lor 0.5 W.llt alldio Olltput. b dil Olltplt: 2.5 w.tts Into 4
ohml, 1.25 .alts Into 8 ohms, at len than 10"" THO. Low imped.lnce headpllonn (W
oIlm). A5C, Less th~n 1 millisecond all.ltk t ime; s.,k ll ulectable 100 ,llSrt Md I $
relen e, .nd Of F. IlIt,nrrodul.lt illl Diltartl.., -60 dB. 1• .11' ••jectl .., - 60 dB. If R..
lectiN , - 60 dB. Inieml ll)' 5enetaled Spllnoul Sipall, BelolY 2 microvo lt equiva lent
.nt.nna Input, eJcepl at 3.65 3.74, 14.25, and 21.2 101H z. MECHAN ICAL _ front ' ..el
Contlol$/$wllclll$, AGC _ Oli', Slow, fad; Af Gain; Microphone Jack: Headphone Jack;
Main Tuninl; Mlc/ CW Lev. l; YO J Ga in· Yo~ Del.y; Bandswitch; Rf Gain/C.lUbrator On
011. Pushbu toOl; ALC (Meterl; 13.8V (Me ter); Rela llve Power (Meter); Vox (OnlO!tlj 25/
100 kHz Calibrate Select: No se Blanker (On/Olf)· LSB (MOdel: USB (Mode); CW (Mode);
Tllne; HI/La (Power select/: PWR (On/Olf). Rear Panel Contro s/Socketl, Ant l·Trlp; Slde
tone Leve l; Li near Amplll er ALC Inpul; Phone Palcn Input; Phone Palch OlltPllt; Key
(CW) Input ; speaker \4 ohm) Oulpul: Spare (2); Receiver Audio Input; VFO Inpul; VFO
OIltpul; If Ou lpul; Or ver Output; GrOllnd Post; Power PIUI ; AtCl$$ory SOckel (includel
re lay OlItput): Antenna Input; Receiver Antenn. Input; COmmon.tSeparale _nlenna Swi tch.
taIIlnd OlmenllDII$: (Iell knobl , leet, secaets, fli ll ) 5*" H J It" W I 131l1" 0
(1 4.6 cm. J 36.75 cm. J 35.24 em.). lIet .elpt: 20 Ibs. (7 " .)

H5-1661 Station Speaker. Sty led to match the HW-104; response
tail ored to SSB. Cable and plug are inc luded.
Kit H5-1661 , Sibs., mailable ........• .............. ...... 19.95
HS·1161 SPECif iCAT IONS - S,eaker $i~, S" I 7" oval. Vlic. CO II I.., edMce, 3.2 ohms.
frequenc, Rnpan l" 300 to 3000 Hz. Map,t weilllt, 3.16 or. c.inef:: Aluminum with
Ireen wrinkle flnllh . Dlmlll sionl, 5~" HI 8~" W ~ 5'tll" D.

-
.-.:, ~

~.9i\ ~-...., ~j-~
l .in"l 100 kHz &. 25 kHz Clrallt , ..... taslnlcll.. Optleq l MIM Illanker for
U1UWltDr. Keep' your dial se...." mljOr bouds nn ba liP to SO d~ 01 effe<:live
scale aceul1 te to 2 kHz. n .ended for .clju5tnlen\. blankilll.

Heathkit performance specitlcatlons are guaranteed

Cam,let,I, ,rud, uded.
No luninl Irom 3 to 30
hilt.! • •• Inltant QSY.



60 CWfor More Fun and Challenge
New Solid State Electronic Keyer. ••49.95
Sending code's easy with the HD·1410 whethe r you 're operating base or portable.
The dot and dash paddles trave l and tension are easily adjustable. When the two
paddl es are trealed as one, the HO-1410 ope rates li ke a single-paddle keyer with
dol and dash memories. Iambic operation forms most characters with reduced
wris t movement. Dote and dashes are self-completing and always In proper pro
po rt ion. During construction, you select the speed range you wanl - 10 to 35 words
per minute or 10 to 60 words per minute. Operates on 120 VAC or 12 VDC. Aajust
able sidetone frequency. built-in speaker, headphone jack. Sty led to match our
famous "SB" line.
Kit HD·1410, Sibs., mailable ..... .... . _. _. __ . _. 49.95

HD-t 410 S' EClfI CATIONS _ brlnl Spe" , y~r~ble from IlnOer 10 to ever 35 or from under 10 to over 60
wpm. Il' r inl OlltpUt, hsilin U. e t, ' nund, m.n. vol tage Ollen circuit or spikes - 300 volts. Mu . ear
rent - 200 mA. Iley;nl Oalllu1, Nepti' e U.. t, ',....d, m~I . YOl tlle open circuit or spikes - 200 volts.
Mu. current _ 10 mA. Audi.: internal spe' ker or pck lor optional hi-l (at len l ~ ohms) headphones.
Sld.llne , ~dj u,tabl e from~ to 1000 Hl. In1ern~1 C,ntrols, , ldelone Irequenq , paddle lension, paddle
lrave l. l u r ',nel C.nnectlons, AC power cord, 12·voll power input, keyer out, he.dphones , receiver ludio
in, ext. key. Tlmperatur, RanI" DoC to +400C (typ. - lOoC to -t40°Cj or IpprOI . 50°F to 105°F. "W"
lequlr.ment, 120/240 'lAC (:tlO%), 60/50 Hl , 3.5 watts or 10-14.5 YDC, neg' llve ground, 150 mA.
Dlm.nllon s, approx. 3" HI 5" WI 71;)" D. Net Weight: 3 Ibs.

B) OJ

A) The famous Heathkit 3-band QRP
CW Transceiver... 89.95
Work the world on one or two wene. That's the challenge 01 QRP...
and the HW·7 is ready 10 help you meet it . And whether you 're an
avid aRPer, an experienced OM looking for a portable emergencyl
vacation rig , you 'll appreciate the Heathkit HW-7. The all solid-state
ci rcuitry features both built-in high stabili ty VFO and crystal -con
Irolled transmit capabi lity. Direct conversion receiver ci rcui try de
livers send-copy with as little as 1 microvolt input. The transmitter has
3 watts inpu1 on 40 meters ... 2Y.2 watts on 20 meters . .. and 2 watts
on 15. Band-chang ing and tune-up are qu ick and simple : pushbu tton
ceoc -setecnon . .. large main tuning d ial with 6 to 1 vernier drive
that's virtually backlash-free...receiver praselector marked for 40, 20
and 15 M bands .. . sing le-knob final tun ing. Pushbutton crysta l trans
mit provision is ideal lor roundtables and nets.
Top-value features include: bunt-rn sidetone ... lront panel relative
cower meter break-in key ing with adjustable TI R de lay ... head-
phone j ack sma ll size and li ght weight. The HW-7 can be operated
Irom the accessory AC power supply , an equivalent low impedance
suppl y, or 12 VDC lantern or auto balte ries .. .draws on ly 35 rnA on
receive, 450 mA on transmit. Assembly is easy, quick (about 3 even
ings) and tun. All c ircuitry mounts on a single c ircu li board. Get an
excellent a AP rig ... and a portable rig ... and a low cost Novice rig
... get your HW·7 now.

Kil HW·7, Transceiver, less batteries,
3 lbs, mailable 89.95
Kit HWA-1-1, low voltage power supply provides 13 VDC to power
Ihe HW-7 Transceiver from an AC power source. 120/240 VAC opera
tion. 4 lbs., mailable ..•... . . ... ..... .. . . . .... ... . .. . . . .. 14.95
HW·1 S'ECIFlCATIONS - TRANSMITTER, Rf ro.er Input , 3 walts on 40 meters, 2.5 watts
In 2(l meters. 2 watts on 15 meters. Frequl ncy Control, 40 meier crystal, or buill·l n
vFO on 40 meters. 20 meter crystal or bullt·ln YFO on 2(l mete rs. 15 meter cryslal, or
' uilt·in YFO on 15 meters. Output Impedance: 50 0 unbalenced. Sideione: Bull l·ln. Spur.
ious and Harmonic levels , At least 25 dB down. RECEIVER, Senslll, ltr, l ess than 1
microvolt provides a ru dable signal. S.l.ctlvlty, 1 kHz at 6 dB down. Type of RecePt io n,
CW. Audio Output Impedanu : 1000 (1 nominal. ,[NERll, Frequency Coverale, 40 meters
7.0 to 7.2 MHz. 20 mete " , 14.0 re 14.2 MHz. 15 meters, 21.0 to 21 .3 MHz. Frequent)'
Stlb, UIyI lei S than 100 Hz drift at ter 10 min utes wlrmup. ' OWIf' J1elfu lr.d , 13 volts DC,
35 rnA rece ive and 450 rnA transmit Dimenl l,,,,, 41;1," H I 9V." W x 8l,'z" D, Includlnll:
knobs and leel.

B) One of the world's most popular CW rigs ...
lhe Heathkit HW-16 ...129.95
We've sold thousands of these f ine rigs .. . it' s a ra re ham Ihal

hasn 't at least operated the HW-16. Why so popul ar? The featu res
speak for themselves: optimum CW operation on the f irst 250 kHz of
the 80, 40 and 15 meter bands ... true break-in capability with soli d
state TI R switching (.. 75 watt input for Novices, up to 90 wa tts for
General and above ... crystal-controlled transmit wilh VFO receive ...
prov ision for VFO transmit wi th Heathkit HG· 1OB VFO .. . 500 Hz CW
selectivity with high quali ty crysta l IiIter .. . rece iver sensitiv ity belter
than 1 microvo lt. .. builHn eidetcne ... front panel Rei Pwr/Plate Cur
rent meter ... easy, enjoyable assembly with the famous Heathkit man
ual ••• final assembly and chec kout requires on ly a VTVM, dummy load,
key and appropriate crysta ls .

Kit HW-16, 25 Ibs., mailable 129.95

HW-15 "ECIF lCATlONS-TRANSMlnER SECIION, Rf , ower Input: 50-90 W (. djustlble).
frequellcy cutnl: 80 meter Cf)'Stlil or VFO Oft 8O-meter bane!. 80- or 4O-meter crystll,
or 'If0 on 4O-fne ter balld. 4O-meler crystll l or VFO on rs-meter band. keyinl: Grld..tJ loc:k .
Break-ln with autom.atic ,ntenna switching and recewer mutinl . Output impedance: SO
ohm unbalanced. SWR less th.n 2,1. Sidetone, Neon la mp re laulion escrua ter. RECE IVER
SECTlON, SlIlltI' il)': less ttl, n 1 . V for 10 dB S+ N/N. Selecti'lty, sao Hz at 6 dB dow n.
Intennedi.lte frequency , 3396 kHz. Antenna impedance, 50 ohm, unba lanced. bternt l
Spetker Impedance: 8 ohm. 'ENUlL, Frequency coverale, 3.5 to 3.75 MHz. 7.0 to 7.25
MH,. 21.0 10 21.25 MHz. 'OWII, 120 'lAC, 50·60 Hz. Oimensian., 6l,'z" H x 133,4" W I
111;)" D.

C) Code Practice Oscillator... 9.95
As much fun 10 build as it is to use - and it makes a great sta rte r kit
for a beginning CW operator. The molded plastic cabinet with dark
green front pane l matches Heathkit " SB" series gear.
Sale, portable and reliable, the HD-1416 is designed in the Heath
tradit ion of top qual ity and va lue. Most components mount on a sing le
ci rcuit board for easy assembly . The unit operates Irom a single inex
pensive a-vert t rans istor battery (not supplied) and comes complete
wi th telegraph key and phone jack. The oscillator, with built- in
speake r, has a separate contro l lor volume on the front panel -as
well as a tone contro l accessible Irom the back 01 the cabinet. The
HD-1 416 can also be used as a side tone oscillator with any trans
mitter using grid block keying - such as the Heathkit DX-60B.

Kit HD-1416, 2 Ibs., mail able 9.95

HO·t4!1 SPEClfICATIONS -Mld••t Opel1lti.n , Speaker or he.ldp/lones. T,ne f relfue'CY:
200-800 Hladjustable. l.ttOf)' • ••• ired, 9·volt t ransistor batte ry !(lul, . lent Ned.I ::1604
(not supplied). Spe.lke" 45 ohms. HUdp~ones : ..2000 ohms. Sidelene Oscilllllr , Grid
block keyinl t ransmitle" (400 volts DC, lIteallve m.aI lmum). COI"III: Volume. Tone
(internal). fnnt 'ani C.nn«tlons: Key, Phone i'ck. Tl1Ins illOr1, (2) MPSA2D, (l) 2N5249.
C,lor: Wrinkle grey ' nd di rk green.
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Heathkit SR·

An extenee board lets
you make vo llage
checks easily even
whil. the receiver
is ope,.!in,.

Start your own ham shack library with
these Dutstandina: book values:

Sllllle·Sideband : TlI eory . d "'. tln - II OM·SOUfce luid.
amphesizln, bnle prlnei"les & circuitry rattler Ihln math.
101'·120, _• ..•••••.1.':1*
• • dil "mORk _ tile sland,rd work on prKllnl & tnee
ret'c,l eseects of radio communicalions end electronics.
(01",117• . . . • • • • • • • • •_•••••.••• . .•..•• .••••.. 18.15·
· $10 minimum order for book ani, pcrenase. No minimum
when book order KtOmllanlu kit order. Include 35¢ for
neh book 10 cover postage and handling.

Heathkit products lite th e re sun of /I qUllrtet·cen'uf1 0' kit enginee,'ng e.petlence

E)



world famous performance &. value

A) SB-401 SB Transmitter...389.95
Thousands of hams the world over are using this renowned series of
t ransm itters for a lot of reasons, but one stands oul above all. .• its
performance / value rat io. Stable, convenient, powerful .. . at a reason
able price.
180 watts PEP, USB or LSB, 170 watts CW input. f rom 3.5 to 30 MHz,
with a crystal contro ll ed heterodyne osc lttator and preassembled and
aligned l inear master osci llator lor accuracy and stabi lity you can
count on. Versati le, too . .. use it in " t reneceive'' with any Heathkit
58·300 series receiver, or with any other by adding the SBA-40 1·'
Crystal Accessory. Other features include: voice ope rated (VOX) and
push-to-talk (PTT) control in SSB mode ; break-in keying in CW mode ;
built-in antenna change-over rel ay, swi tched 120 VAC lor an ext ern al
antenna relay, c rystal filter type SSB generator, automatic level con
t rol for low distort ion, high talk power. The large circular d ial has
calibrations every kHz and cove rs 100 kHz per revolution for a band
spread equal to about 10 feet per megahertz ; the slide-ru le d ial po inter
ind icates the number 01 rotat ions of the ci rcular d ial. The 5-lunction
meter indicates grid current, pl ate current, AlC action , p late voltage,
and relat ive power output. Dual voltage primary, transformer operated,
silicon-d iode power supply for long life and low heat power. Bu ild it
. . . enjoy it.

Kit 58·401 , 36 Ibs., mai lable 389.95
SBA-401-1, Crystal pack, 1 lb., mailable 29.95

S8-4.01 SP[CIFICATlONS - [minion: SSB (lIpper or lower sideband) and CWo hwer ia , 1rt:
110 W CWo 180 W P.L P. hwer utllll1: 100 W (80-15 melers), 80 W (10) mete rs . 01l4url
imndllltt : 50-75 ohm - less than 2, I SWR. Frtqumty rlll l e: 80-10 M amateur bandS.
FrtClumey st3llmty: < 100 Hl/llr. drift arter 20 min. warmup. Clrrler su"ren IOll : 55 dB
below peak outjltlt . Unwllltell sidebllld SII,pren ian, 55 dB @ 1 kHz. IntermodulMion diS
lorti... : 30 dB belOw pnk eutput (two·lone lest)• • oy inl ellaracterlll ies , Break.in CWpro
yided by operalinl VOX from a keyed lone (Grid bloek keyinl ). CW sidelono, 1000 Hz.
AlC elll/Klerislies, > 10 dB @ 0.2 mA final s rid curren t . NoIse I.ye l, 40 da eeew rated
carrier. Visual dial aeeUraty, Within 200 Hz (all bands). aKklasll, < 50 Hz. Oseillator feed·
Ilrllul" llr minr produels , 55 dB eetew rated outpu l (except 3910 kH z crossover wh ich Is
45 da). HI/monie radl.lilln: J5 da below rated oulput. Alldlo In put , Hiah i m pe~anc. mlcro
pllone or phone palch. Alldia freq lleney response, 350-2450 Hz :!o3 da. Power reqlllre·
ments , 80 W Slby. 260 W key down @ 120/240 VAC. 50/ 60 Hz. Oimensiani : 6~" H K
141,.... WI 13~" D.

B) 5B-303 Receiver.. .389.95
80 through 10, SSB, CW, RnY, and AM ... the world over . . . all at your
fingerti ps in this solid-state wonder of stab ility, selecti vity, and sensi
ti vity. The preassembled , preatigned solid-state lMO and crysta l con
troll ed heterodyne oscil lators assure stable and l inear tuning with a
calibrated dial readout in 1 kHz increments and 100 Hz stabi lity. Cali
brate it with its bu ilt-in dual frequency Integrated ci rc uit c rysta l ca li 
brator with markers for every 100 kHz or 25 kHz . . . o r tune to WWV at
15 MHz. It has a 0.25 microvolt sensi tivity and 2.1 kHz sse sel ectivity
to keep you going even when the band isn 't , and an RF attenuator to
use when it is. Three-position AGC, too, to make sse ope rating easier.
Solid-state circuitry has 28 si licon tra nsistors includi ng 4 MOSFETS
and an IC plus a trans istor-regulated dual-primary power supply to
control oscillators under varying line voltages and load conditions.
Power and antenna connections for two VHF convertors and four
spare sockets for adding Heathkit station accesso ries.
Easier-than-ever assembly with modular plug-in Switch-Boards and
c ircui t boards, plus extender boards for easier adjustment. . . all you
need for ali gnment is an l1 -megohm VTVM.

Kit S8-303, 22 Ibs.• mailable 389.95
SBA-301-1, Optional 3.75 kHz AM crystal f ilt er ,
1 lb., mail able _•..........•..... ..•.......• ..... 24.95
SBA-301·2, Optional 400 Hz CW c rystal fil ter,
1 lb., mailable .. .......... ........... . .. . .....•... . .... 29,95

sa·303 SPEC IFICATIONS - Frequeney ranae, 18-10 M amateur bands, 15 MH~ WWV. Int tr·
mediale frequency (IF), 3.39 5 MHz. frequeney sl.blUly, < 100 Hz dfill/hr. aller 10 min.
warmup < 100 Hz drill !Of .:to 1O % line yollage ~a fi a tion. Modn of operation: SSB, CW,
AM , RTTY. Sensilivlty, < 0 .25 p.Vfor 10 dB S+ N/ N fOf SSB operat,on. Overall,ain, < 1.5
p.Y inpul for 0.5 W aU dio outpul (sin, le lone SSB). AGC Chlfll:terlslics, alOC kln' - > 3.0
V CW/SSa/RID. Dynamic Ranl e - > 150 dB CW/SS8. RF Attenualor - variable 0 .40 dB
nominal . Selectivity: SS8 - 2.1 kHz (ii:I 6 dB down, 5.0 kHl mu. @ 60 dB down (crystal
fi lter s upplied). CW - 400 Hl @ 6 dlf co",", 2.0 kHl mI-I . @ 60 d8 down (acc essory CW
cryslal f,ller). AM - 3.75 kHz @ 6 dB down, 10 kHz mu. @ 60 d8 dOwn (accessory AM
eryslal filter). RID _ 2.1 kHz @ 6 dB down, 5.0 k H~ mal. @ 60 d8 down (uws SSB
erysta l flrterj. Ima, . rejecti.,,, > 60 dB. IF nieetlOll' 3.395 _ > 55 dB. 8.59'5 - > 50 dB.
Spurion responSl, All below 1 p.V &qui~alen l si,nal input. Jam,e...tllre ran,n: lOot
50aC amblenl. Oial Kcuracy: [ Iecl rica l _ Wi th in 400 H~ alle r calibration al nUfest 100
kHz Of 25 kHz point. Vi",al - With in 200 Hz. Calibration, Every 100 kHz Of 25 kHz. Di. 1
Aecuracy, No more than 50 Hz. Antellna Input Impedance: SO llhm nominal unbalanced .
Audill response, SSB _ 350·2420 Hz nominal @ 6 da. CW (wi lh accesso ry 1II1e!) _ 800·
1200 Hz nominal @ 6 dB. AM (wi th accessory fllt er) _ 200-3500 Hz nominal @ 6 da.
RTTY - 1840-3940 Hz nominal @ 6 dB. Audio output Impedance , Spea ker - 8 ohm: Head
phOnes - Low impedance. Audio Output Powen 4 W 0::: 10% distor tion. Mut inl ' Open
edernal ( round at mute socket . Power Requirements: 120/240 VAC. 40 W mu. Call inet
Dimenslans: 6~" H I 121,1." W K13 ~ O. Overall DimensiOllS (with knobS & fee t instilled ),
7'l(o" H I 12'1. " WJ. 14" D.

C) You can't beat the price on this 5-band
transceiver. .. the famous HW-101 .. 299.95
One of the .wor ld 's best transce iver va lues. If you've shopped the
~mateu r recto w~rld f?r transceivers, we think you 'll ay ree the HW-l 01
IS tough to beat In pnce .••or performance. Even its accessories cos t
less. Compare and be convinced.
Hybrid design, full featured . 20 tubes and 19 semiconductors are
combined with the operat ing features you need. 180 watts input PEP,
170 walts input CW; 0.35 /lV sensit ivity; FET VFO; PIT and VOX with
anti-trip ; triple action level control ; smooth dial drive with 36-t0-1
rati o ; bu ilt-in 100 kHz ca librator ; a-tuncnon meter for receive AlC on
transmit, rel ative power output, or final cathode current; all going for
you on USB, l SB, or CW on 80 through 10.
Easy to build. Circuit boards, wiring harness, and " Switch-Boards"
make it happen fas t and easy. Build it. •. join the thousands 01 hams
who 've found you can 't beat it.

Kit HW-l0l , 23 Ibs., mailable 299.95
SBA-301-2. 400 Hz CW crys tal filter, 1 lb., mailable 29.95

HW·IOI SPECIFICATIONS - RECE IVER, SensitiVity: < 0 .35 ,.V lor 10 e a S+N/N lor SSB
operahon. SSB seleeti~ity: 2. 1 kNz mlA. @ 6 dB downl 7 kNz mal . @ 60 dB do",n (3.395
MHz filter). CW seleebv,ty: (opl,onal SeA-JOl ·2 CW crysta l filter); 400 Hl min. @ 6 dB
oown; 2.0 kHz fIIIK. @ 60 dB dO wn. lnltul: Low ,mpedance for lInbalanced t oaKi a! input.
Outllul lmltedlllu: 8 ollm speaker. and n,sn impedance headpllone. hwer OIItplrt: 2 watts
w,t11 < 10"" d.stort,on. SpuriollS r"ltlllne: Ima~e and If rejedion > 50 dB. TRANSlLunER:
DC , ower inltut: SSB 180 wall PEP (normal w ,ee, eonhnllOUS duly cycle). CW 170 watts
(50'll. duly cycle). Rf power OIIlput, 100 watts on 80 tIIfOUgil 15 meters: 80 watts on 10
mtters (SO ollm non-react ,ve load). OUtlllrt i..pedlll": 50 ohm to 75 ohm'willl < 2,1 SWR.
Oselllator feed·tIIrallp or mixer ItrOduels, 55 dB be lOw rated output. Hannonic rad iation:
45 dB.beiow rat!l:l output. Transmil-receive aperatlon" SSB, pn or VOX. CW, Proylded by
opefa lmg VOX ffllm a keyed tone, IIs inS s rid-block keyinl. CW sldetane: Interna ll y
swttcned to speaker or headphone In CW mode . ApprOI . 1000 Hz lone. Microphone Inpul ,
Hil h Impedance With a rat ing of - 45 to -55 da. Carr ier s uppression, 45 dB down from
sing le· lone output. Unwanled sidehnd suppression, 45 dB down from single· tone output
at 1000 Hz retereeee. Thi rd order distortion: 30 dB from two-tone output. RF com·
pression (TALC'): > 10 dB at .1 mA final Ifid ceneet. llENERAl: r rtlllleney eoveral ' : IlO
10 M amateer bands. frtll umcy ltallility: < 100 he rtz per IlOUf d' ,1t alter 45 minutes
warmul) from normal ambient eonditions. < 100 Hz lor : 10" line wllage variations•
..odes of alteratiClll : Selectable upper or lower sideband (sul)pressed caff ier) and CWo
Oial cal ibration: 5 kHz. cal illrat ion, 100 kHl crystal. Adio trtqOellCY res,.,.se: 3SO to
24SO Hz. 1"9_ requ lrem..ls , 700 to 850 'lO lls at 250 m.A with .1" maKimum ripple: 300
YOlls at 150 mA w,th .05% mal imum ripple; - 11 5 'IOlts al 10 rnA with .5" mUimllm
fil)ple; 12 'lO lls AC/DC at 4 .76 amps. (see filed & mobile po"'e r suppli es be low). Callinet
dimensions: 6Ji'." H I 14'10" WK13~" D. .
'Triple Action t eve t Conlrol.

0) Get your station on the road with
an HP-13B Mobile Power Supply ... 84.95
The so lid-state circuit has been further re l ined for improved starting
and power transistor protection . The bias voltage is now fixed and
we've put heavier wires in the filament leads of the power cable.
Kit HP-138, DC power supply, 8 Ibs., mailable ... . 84.95
Hp·138 SPEC IFICATIO NS - Inpllt VOltage: 12 to 16 vee (neg. ground only) . Inpul eurrenl:
25 amI) . maK. fU ll load. Hilh volta,e outpul, 800 VOC, no load, 750 verts DC @ 250 mAo
AC ripple: less than 1% @ 250 mAo Duty cycle, Conlinuous up to 150 mA, SO % up to
300 rnA. l ow vlllla(. oulplIl: (higll tap) 310 VDC, no load, 200 VDC @ 150 mA o (low ta p)
265 vee, no load: 250 VD!= @ 150 mA oAC ripple , l ess than .05" @ 150 mA oContinllOus
duly cycle 10.175 mAo f lltd bias: - IJO vee @ 20 mAo Switehinl frtqllelley, 1500 Hz
(approK.). Amll,ent temperature, - 10" 10 122°F. Oimmsions: 7~" W K 7){," l I 2~" D.
All 'IO ltales retereecee at ra vee.

E) Heathkit HP-23B Fixed-Station
Power Supply ... just 57.95
Our popular fixed station power supply now features a higher voltage
rating on B + filter capaci tors; improved filtering on bias voltage ;
fixed bias voltage, and heavier filament wires in the power cable.
Now the popular Heathkit power supply is better than ever.
Kit HP·23B, AC power supply, 191bs., mailable . . . 57.95
HP·238 SPECifICaTIONS - Power rtlluirenllllllt5: 120/240 VAC, 50-60 Hz, 350 -., tts ntI Ki.
mum. Nip voltap output: 820 VCC no load: 700 VCC @ 2SO mA :!:: 10"". AC ripp le, less
than 1" @ 250 mA. Ouly cyele, 150 rnA continllOUS 10 300 mA @ 50" . L.w volta,e
,"tput, (H,gh tap) 3SO VCC. no load; 300 VCC @ 150 mA .:to IO" . (low up) 275 YOC no
IllId, 250 vee @ 100 rnA, :!::10". l ess than .05" AC ripple @ 150 mAo continuous duty
to 175 mAo Fiu d bias: - IJO VDC :!:: IO% . no load, - 100 VCC @ 20 mA o FIlament vollale:
12.6 VDC @ 5.5 amps. Oimens ions, 9" L14~" W I 6~" H.



Heathkit station accessories

I
G)

D)

U.S. bllbDok
(OP·126, . . . . . . . . . . . .. . 12.n'
DX C41l1bDok
[Dp·12 7• . • . • . . . . • . . • . . . . . • • . • . • • . . • • • • . . • . . . 11.55 ·

.... , lllUlt~ur Tests ~nd Meullremenls -tells in simple Ian&W1&e
how 10 make all necessary perfof1Tl3RCe t est s ... adjllstmenls
on t ranseutters, receteers ... antennas.
[DP-t19, .. . .. ... .. ....... .•. . • • • • • • • • . . • • • • •. 5.50·
n Dipole il nd UOI ·Winl Antennas _ inCludes climtnlions.
confillurat'ons, eonslrutlion & muw.ements 1SIt. for 13
dIfferent antennas.
(OP·1l0, 4.'5'
J:l Vertiul. Bum and Trianele AII tenuli - contlilns een
stnetton, design ... measurement d.l ta on pracliullJ ,"
typts of antennas used by amaleu.s.
[OP·II1, ~ .95 ·

Ull l ntuJUI Handbook
[Dp·1I2• • • • • • • . . • . . . . . . . . . . . . . . . . • , •••• •• •••• •3.00
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Add these to
your original
SB transceivers
and separates
now.
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Heathkit products are the result 01 a quarter· Cltntury 0' kit engineering experience



A) Heathkit 1 kW Amplifier•.•299.95
Probably the most popular linear on the market. . . and no wonder.
Deli vers a fu ll 1200 W PEP SSB input... 1 kW on CWo

Kit 56-200, 50 Ibs., mailable " . .299.95
S8·200 SPEC if iCATIONS _ B.lnd CIlYlflla;e: 80. 40, 20, 15 & 10 meters. Muimum power
Input: 1200 W P.E.P. 5SB, 1000 W CWo Orivina: power required, 100 W. Duty cycle: SSB,
continuous voice modulat ion; CW 50% (key down ti me not to exceed 5 min.). Th ird order
distortion , 30 dB or better al 1000 W P.E.P. Output Impedance: 50-75 ohm unbalanced)
~ariab le pi-output cfrcutt. SWR: not to exceed 2,1. Input impedance: 52 ohm unbalanced;
broadband pretuned input circu it requires no tuni ng. Moler fllllclionl : 0-100 rnA gri d
current, 0·100 rnA plate cur rent, 0·1000 rnA plate current , 0,1000 relat ive power. 1,1-3:1
SWR. 1500-3000 volts high voltage. Front panel controls: l oad; Tune; Band; Re lative
Power Sensitivi t y, Meter Switch. Grid·Plate·Ret. Power·SWR·HV; and Power SwitCh. oil/off .
Tube complement : Two S12BIT-l 60·L (in parallel). Power rellulremen15: 121) VAC @ 16 A
(max.). 240 VAC @ 8 A (max.). Cab inet size, 6% " H x 1411e" W x 13%" D.

B) Heathkit 2 kW Amplifier...449.95
Th is is the one that made history when we announced it. •. and it 's
easy to underst and why. A pair of Eimac 3-500Zs in grounded grid
deliver up to 2 kW PEP SSB input.. . a fu ll 1 kW on CW and RTTY.
Requi res just 100 W drive for full output. Pretuned broadband pi-input
provides maximum effic iency and minimum distortion from 80 - 10
meters. Features include a husky built-in solid-state supply that can
be wired for ei ther 120 or 240 VAC ... built-in c ircuit b reaker prot ec
tion ... Zener d iode regulated operat ing bias to reduce id le lp for cool
running, longer tube Iife .. . fan cooled, well-shielded f inal compart
ment. .. co mplete meter ing faci lities. An other example of wh at hap
pens when ham products are desig ned by hams . . . the Hams at Heath .
Get your 220 tod ay.

Kit 56-220, 70 Ibs.• mailabl e 449.95
SB·220 SPECIFICATIONS - Band coverate: 80, 40, 20. 15 and 10 meters. Drlvlnt power:
100 W. Max. power input : SSB, 2000 W. P.E.P.; CW, 1000 W.; RID, 1000 W. Duty cyCle:
SSB. Continuous l'Oice modulation. CWo Continuous \maximum key-down 10 minutes).
RnV. 50% (maximum transrt tune 10 minutes). Th rll order distortion: - 30 dB or
better. Input impedance, 52 ohm unbalanced . Quillut impedance: 50 ohm unbalanced,
SWR 2:1 or less. Front panel con trols: Tune, l oad, Band, Sensiti vil)' Meter SWit ch, Power
CWITune - SSB, Plate meter, MUl t i-meter (Grid mA, Relat ive Power and High Voltage).
Rear panel: Line cord. circui t breakers (t wo 10 A) . Antenna Re lay (phono). Al C (pilanD).
RF Input (SO 239). Ground post . RF Output (50-239). Tubes: Two Eimac 3·50OZ. Power
relluired: 120 VAC, 50/60 Hz at 20 amp. max. 240 VAC, 50/60 Hz at 10 amp. max.
Cabinet size: 8lf4" H x 1471e" W x 14Y.z" D.

C) Heathkit Station Speaker...22.95
Aud io response is shaped from 300-3000 Hz for optimum sideband
reproduct ion. Eight ohm Z matches most gear. Large 61f2 " H x 10" W
x 10 1f2 " D cabinet provides mounting space fo r any HP-23 series
supply. Gray and green sty li ng matches the SB line.

Kit 56-600, 7 Ibs., mailable 22.95

D) Heathkit Spectrum Analyzer...149.95
Provides 10 and 50 kHz sweep widths for sing le sig nal analysis ...
variable sweep to 100 kHz fo r 455 kHz IFs to 500 kHz above 1 MHz.
Both log and linear d isp lays. Operat es wi th common receiver IFs up
to 5.2 MHz. Gray and green sty li ng to match other SB-series gear•. .
6%" H x 10" W x 101f2 " D. Not for use with SB-104.

Kit 56-620, 15 Ibs., mailable 149.95

E) Heathkit solid-state Dip Meter-more
performance at big savings...59.95
Another Heath value triumph - a better dip meter at lower cost. Th e
ccrcrtte osc illato r covers 1.6 to 250 MHz in fundamentals with a
lAOS-FET parap hase amplif ie r and hot-carr ier di odes for more senst
:ivity and a better dip. It uses a c-mcttrpuer for g rea ter detector
•ensi tiv ity and a responsive 150 pA meter movement for positive
-esonance indications. It incl udes a phone jack for modulat ion mon
to ri ng. It 's smaller and lighte r than others. And it's a who le lot less
axpenstve.
::ompletely portable. Whether you're checki ng resonant f requencies,
~djusting traps, looking for parasit ics, or usi ng it as a signal genera
or, the HD· 1250 is designed to go anywhere . It fi ts you r hand and
:hanks to its so lid-state desig n and 9-volt battery operat ion, it's ready
:0 use instantly wh erever you are. Th e cu stom molded gray carrying
rase p rotect s the meter and the 7 color-c oded , pre-adj usted, plug-in
coils in t ransi t, and makes a handy sto rage place .
~u ild It in one evening. Nea rly everything mounts on two ci rc ui t
coerce. And when you finish , you' ll have the best d ip meter a rou nd 
or a lot less money.

( it HD~1250, less battery. 4 lbs., mailable 59.95

F) Heathkit RF Load/Wallmeter.. .59.95
Every ham shou ld have a dummy load and a wattmeter in the shac k,
and now you have both in a sing le piece of gear. A husky 50 ohm
non-inductive load resistor handles 175 W continuous , 1 kW inter
mittent. . . less than 1.2 :1 SWR from 1.8 to 30 MHz. High-temp lamp
& lamp test c irc uit . Meter ranges of Q-.200 & 0-1000 W, ± 10% FS
accu racy.

Kit HM-2103, 6 Ibs., mailable 59.95
HM·2103 SPECIFICATIONS - Frequencr Rante: 1.8 to 30 MHz. Wattmeter Ran t e: 0-200
and 0-1000. wattmeter Accuracy, ± 10% of run-scare reading. Power Ratin t : 175 watts
co nti n~ o us, 1000 watts maximum. Overl..d Indication : Thermal switch actl~ated (re
quires 9 vert battery. NEDA # 1604). SWR, Less than 1.2:1. Load Type: Nonl ndu cli~e .

Load Impedance: SO ohms nominal. Connectors, UHF type 50-239. Dimensions: 6" H x
5%" Wx 1 3~" D.

G) Heathkit VHF Wallmeter...34.95
A VHF wattmeter at this low price? Well, that's what happens when
your engineering department is populated with VHF fans. Power
ranges of 1-25 & 10-250 W FS ± 10%. 50 ohm nominal Z fo r minimum
loss. Bui lt- in SWR bridge with adjustab le sensi t ivity.

Kit HM-2102, 4Ibs., mailable " '" .34.95
NM·2102 SPECIFICATIONS- Frelluency range: 50 MHz to 160 MHz. Wattmeter accuracr,
: 10% of full-sc ale." Power capability: To 250 W. SWR sensit ivity: Less than 10 W.
Impedance: 50 ohms nomina l. SWR bri elt e: Continuous to 250. Connectors, UHF type
S0-239. Dimensions: SIf." W, 5U." H and 6Y.z" D, assembled as one unit.
· Using a SO n ncnineueuve load.

H) Heathkit WallmeterlSWR Bridge 34.95
Two switch-selected ranges: 10-200 & 100-2000 W built-in SWR
bridge wi th adjustable sensitivity... negl igi ble insert ion loss in 50
ohm line. Remote detector permits p lacement of meter in any con
venient locat lon .. . 6 tt. of cable supp lied.

Kit HM~102, 4Ibs.• mailable 34.95
HM·t02 SPECIFICATIONS _ Frequencr range: 1.8 to 30 MHl . Wattmeter accuracr , ± 10%
of run-scare reading. Power capability: 10 to 2000 watts. Impedance: 50 Ohm nominal.
Connectors, UHF type 50-239. Dimensions: 5\-.." H x 211. " W x 6lf.!" D.

I) Heathkit Coax Switch... 9.95
Switches an RF so urce to anyone of seve ral antennas or loads;
un used outputs grounded. Use two to switch up to four d ifferent
transmitters, receivers, etc. 1.1 :1 max SWR to 250 MHz. 2 kW PEP
max power rating .

Kit HD-1234, 2 lbs., mailable 9.95

J) Heathkit hybrid Phone Patch .•. 36.95
Individu al rcvr-une & Hne-rcvr gain contro ls; VU meter. 30 dB iso la
ti on. Match es 3-16 ohm speakers & hi-Z or 600 ohm inputs. VOX or
PIT. 2% " H x 9Y. " W x 3%" D.
Kit HD-15, 3Ibs., mailable 36.95

K) "Cantenna" dummy load ...13.95
1 kW max input; 1.5-300 MHz w/SWR 1.5:1 or less. Oil not inc l.

Kit HN-31, 3 lbs., mailable 13.95

L) Heathkit Relative Power Meter •••15.95
100 kHz - 250 MHz range; 0.3 V rms sensitivity ; magnetic base.
Kit PM-2, 2 lbs. mailable , 15.95

M) Heathkit Mobile PTT Mike ... 10.95
Rugged, hi-Z ceramic mike ideal for mobile work. With cable, less
con nector. Excellent for " sing le banders."

GH-12A, 1 lb., mailable 10.95

N) Heathkit Mobile Speaker...12.95
8 ohm speake r in rugged steel ca binet . Gi mbal mount included.
611/.12 W x 4~ " H x 2lh " D.

Kit H5-24, 4 Ibs., mailable 12.95
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Completely 5Ol id-state design • .• rn
eluding the f inals. Over 275 seue
state devices, lncludlnl 31 Integrated
ci rcuits. The 58·1114 output board and
flnll transistors u e wlnanted for
OIle filII Yllr.

Completoly brllidbanded. Neither the
t ransmitter nor receiver sections reo
qui re tuning f rom 3 to 30 MHz .••
Instant QSY from 80 to 10 meters Is
a rea li ty.

SB·604 Station Speaker
Designed and styled to match the new S8· 104 Transceiver, the cebr
net is large enough to house the HP-1144 AC Power Supply. The 5"
x 7", 3.2 ohm speake r is response-tail ored for SS8. Connector cable
& pl ug are inc luded.

Kit 88-604, Speaker & cabinet, 8 Ibs., mailable .... 29.95

Fixed Station
Power Supply
120 V/240 VAC ope rated
supply provides 13.8 vec re
qui red by S8 -104 Transcelv
e r. Full-wave bridge c ircuit
has tripl e Darlington req u
l ati on wi th an in teg ra te d
c ircuit which samples, corn
pares, and automat icall y ao
j usts transistor bias to maintain a fi xed output level. Output is
remotely sampled at the load end of the power cab le, thereby com
pensatin g for voltage drop across fuse and cable, to provide almost
no change in voltage from no load to ful l load con dit ions. Heat sink
fits on back of supply; entire unit mounts within 58·604 speaker
cab inet.

Kit HP-1144, Fixed-station supply, 28 lbs. mailable 89.95
Hp·l144 SPECifICATIONS - Output Voltage: 13.8 voc regulated (Adjustable from approxl.
mately 11 to 16 VOC). Maximum Output Current: 20 amperes, Intermi ttent. 8 amps ecn
t inuous. Transistor Integrated Circuit and Diode Complement, 2N3643 t ransistor, 2N3055
t ransistor , 4{)411 pass transts tur (2), MFC6030 regulator IC; 1N4OQ2 silicon diode;
MOA990·2 bridge rectifier. Power Requirements: 110 to 130 VAC @ 6A or 220 to 260
VAC @ 3A, 50/611 Hz maximum. Dimensions: 5¥.z" H I 9l,f~11 W I 10l,f~" D. Relulatlon:
l ess th an 2% output voltage variation f rom no load to 20 amperes. Ripple: l ess than
1% at 20 amperes. Fusts, 7-amp, 3AG, slow-blow primary. 20-amp, 3AG, output. Het
Weight: 23 Ibs.

monic Radiation: 45 d8 below 100 watt output. Spurious Radiltion: - 50 dB with in :!:3
MHz of carrier, - 60 dB farther ttlan :':3 MHz from carrier, excep t -4(1 dB at 3.39 MHz
on 80 meter band. Third Order Oistortion, 30 dB down f rom te e-tone output, reference
at 100 watts PEP. TransmlVReceive Operation: SSB: PTT or VOX, CW: Keyed·tone VOX
or manua l. CW Side-Tone, Internall y switched to speaker or headpllones in CW mode.
Approximately 700 Hz tone. Microphone Input, High impedance With a rating of -45
to - 55 dB: apprOI . 25K ohms to match Heath desk-type microphone. RECEIVER _ Sen·
siti yity : l ess than 1.0 microvolt for HI dB signal·pJus-noise·to_noise ratio for SSB ope
ration. SelectlYity: 2.1 kHz minimum at 6 dB down, 5 kH z maximum at 60 dB down. (2:1
nominal shape factor) . CW SelectiYity: (with accessory CW fil ter) 400 Hz at 6 dB down;
2 kH z max. at 60 dB down. OYlrall Gain: less than 1 microvOlt f or 0.5 wa tt audio cut
put. Audio Output: 2.5 watts into 4 ohms, 1.25 watts into 8 ohms, at less than 10%
THO. low impedance headphones (4·8 ohm). AGC: less than 1 millisecond attack t ime;
switch selectable 100 msec. and 1 sec. release, and OFF. Intermodulat ion Distortion:
-65 dB min., typicaUy - 57 dB with noise blanker. Imlle Rejeelion: -60 dB min. IF Re·
jection: - 60 dB min. Internally Generated SPUriOIlS, Below 2 microvolt equivalent antenna
input, excep t at 3.65, 3.74, 14.24 MHz and 21.2 MHz. MECHANICAl - Rear Panel een
trois/Sockets: Anti·Trip; Sidetone l evel; linear Amplifier AlC Input; Phone Patcll Input:
Phone Patch Output; Key (CW) Input, Speaker (4 ohm) Output, Spare (2), Recei ver AUdio
Input : VFO Input, VfO Output, IF Output; Driver Output; Ground Post: Power PllIg, Acces·
sory Socket trncrcees relay output): Antenna Input, Recei ver Antenna Input; Common/
Separate Antenna Switch. Dimensions: 5~" H x 14'X/' W x 13%" D. (less knobs, feet
and connectors) . Walght, 20 lbs,

5B·104 SPECI FICATIONS - TRANSCEIVER SECTION - GENERAL llPERATlOH, Frequency
C~Yerlge: 3.5 MHz through 29.7 MHz amateur bands, 15 MHz WWV receive only. rre
quency Stability, less than 100 Hz/hr drift alter 30·mln. warmup: less than 100 Hz drift
for + 10% change in primary voltage. Modn of Operati on, Selectable upper or lower
sideband (suppressed carrier) and CWo Reldout Accuracy, Within :':200 Hz :!:1 count.
ludio Frequency Response: 350 to 2450 Hz + 75 Hz (6 dB bandwidth). Dial Backlasll:
50 Hz max. Phone Pat ch Impedant e: 4 ohm output to speaker; high impedance output
to t ransmitter. Power ReqUirements: 13.8 VOC nominal (max. 16 VOC) at: Receive: 2
amp. Transmit low power: 3 amps., high power: 20 amps. TRINSMlnER: RF Power
llvtput: Hilh Power (50 ohm non-reactive load). SSB: 100 watts PEP + 1 dB: CW: 100
wat ts :':1 dB. l ow Power SSB: 1 watt PEP (minimum): CW: I wat! (minimu m). llutpu! 1m· SB·604 SPECifiCATIONS - Speaker Size: 5" I 7" oval. Voice Coli ImpedMce: 3.2 ohms.
pedance: 50 ohms, less than 2:1 SWR. Carrier Suppression and Unwant ed Sideband Frliluency Response: 300 to 300D Hz. Magnet Weilflt: 3.16 oz. Cab inet, Aluminum with
Suppression: 55 dB down from 100 wa tt single-tone output at 1000 Hz reference. Har· gray wr inkle finish. Dimensions, 7lfe" H x 10'/8" W I 14" D.

Heathkit pertormance specitications are guaranteed

Heathkit SB·104 Amateur Transceiver
Probably the world's most advanced amateur transceiver - totally
broadbandad, comp letely so lid-state, t rue digital readout and much
more. This transceiver is the standard others wi ll be judged by for
years to come.

Totally broadbanded. You can go from CW on the low end of 80 to
USB on the high end of 10 in just seconds - and with perfect tune.
At last, instant aSY. Just choose the band, d ial in the operati ng fre
quency, select your mode and go - no more prese lector, load or tune
controls.

True digital readout with 6 easy-to-read electronic d ig its p rovides
resolution down to 100 Hz on all bands. There's no more need to rely
on inaccurate d ial t racking or questionable VFO linearity. True digit al
circuitry takes into account all th ree frequencies: VFO, HFO and BFO.
You don't even need a calib rator.

Performance plus convenience. The transmitter del ivers 100 watts
output and, for QRP'ers, a front-panel switch instant ly switches the
output to one watt. And the fou r final transistors are protected aga inst
high SWR and thermal runaway, so they shou ld never need replace
ment. The signal is clean and st rong - low harmonic and spurious
radiation, th ird-order d istort ion down 30 dB or better at 100 watts,
carrier and unwanted sideband suppression down - 55 dB. And
broad banding assures that it stays that way on all bands. Specifica
t ions alone don't do justice to the receive r's perform ance because
we've dramatically reduced cross-modulation and intermodulation to
increase useable sensitivity. And we did n't forget convenience - 15
MHz WWV position on the bandswitch, 30 kHz per revo lution sp inner
knob, tune button for loading ftnears. PIT mike jack, pushbutton 100
Hz blanking, ALC/ relative power/ S-meter, swi tchable VOX wi th
front-panel gain and de lay, and much more.

Easy assembly and alignment. Eleven of the 15 boards plu g in and
seven can be extended out of the chassis while the transceiver is
ope rating. Two wi ring harnesses eli minate most point-to-point wiring.
Alignment is fast and simple requ iring only a dummy load, mike and
VTVM.

The SB-104 operates di rect ly f rom a 12V auto electrical system. For
fi xed station use, hook up the HP-1144 Power Supp ly.

Kit SB·l04, 31 Ibs., mailable 669.95
Kit HP-1144, Fixed station power supply, 28 Ibs., mail able 89.95
Kit 58-604, Speaker & cab., 8 Ibs., mail able 29.95
Kit 5BA-104·1 , Noise blanker, 1 lb., mailable 26.95
Kit SBA-104-2, Mobile mount, 6 Ibs., mail able 36,95
Kit 5BA.104-3, 400 Hz CW crystal filter, 1 lb., mailable 39.95



Chassis of the SB·230.

~

Tnt business end of the new SB-230,
a cenoucncn-ccctee 8873 triode final
and a lIighly efficient heat sink. No
blower needed.

sophisticated SSG transceiver system

Heathkit 58-230 1kw Conduction-Cooled Linear
The new value in Ilnears. The lowest cost concuctlon-cooted linear
on the markel.

Strong and silent. The " 230" uses a husky Eim ac 8873 triode in
proven, stable, grounded grid circuitry to deliver up to 1200 watts
PEP SSB, 1000 watts CW input from less than 100 watts drive. The
"230" is also rated at 400 watts input for slow-scan TV and RTTY.
A massive heat sink eliminates noisy cooling fans. And the fi nal Is
completely enclosed in a double-shielded compartment.

Convenience. Bandswitching is done with a sing le knob . .. l oad and
Tune controls are clearly marked so you can return to a favorite
operating frequency just by not ing the control positions. A five-posi
tion switch, coupled with the back- lighted m et e r , indicates ReJative
Power, P late cu rrent , Gri d current and p late Hig h Voltage at a g lance.
Relative Power sensitivity is adjustable with the front panel knob.

A full complement 01 built-in safet)' features. T he cabinet features

mic roswi tch interlo c ks o n both the top and bottom to shut down the
p r imary po w er when the cabinet shells a re removed. The heat sink
for t he 8873 is t e mperatu re monitored ; i f t he temperature rises too
high, a thermal circuit b reaker opens, the linear shuts down and the
Hi Temp light goes on. T h e E xci ter light in d ic at es the linear is ru n
n ing s traight through , w ithout a mplification. To allow the tube suffi
cient ti me to warm up, a d e lay c ircuit is built-in. T he On-Off switch also
includes a built-in c ircuit breaker for the primary side of t he power
tran sform er. And the cathode of t he tube is fused for additional
protection.

Kit 58-230, 40 lbs., mailable 339.95
5B·23D SPECIFICATIONS: Band Covera t e: 80, 40, 2C1, 15 and 10 meter amateur bands.
Maximum Power Input: 1200 W PEP SSB; 1000 W CW; 400 watts RTTY/55TV. Duty Cycle,
SSB: continuous voice modulation; CW, continuous (max. key-down time 30 seconds);
RTTY/SSTV, 5C1% (ma~. transmit time 10 minutes at 400 watts). Dr/vinl Power RequlreG,
tess than 100 W. Third OrGer Olslort lon; - 30 dB or better. Output Impedance, 50 ohms
at 2:1 $WR max. Input Impedance: 52 ohms at 1.5;1 $WR max. Rear Panel : ALC output;
Exciter re lay; Rf input; Rf output; Ground lug; Fuse; Line cord. Tube, Type 8873. Zero
sipal plat. current: 25 rnA. Power Requirements, 120 VAC, 50/60 HZr 14 A max. 240
VAC. SO/50 Hz, 7 A max. Dimensions: IH'4" W x 16" 0 x 7" H. Nel Wel lht; 33l,',z Ibs.

u U
SBa614 Station Monitor
Monitors trans mitted SSB, CW, & AM signals up
to 1 kW from 80-6 meters. CRT indicates non
linearity, Insuffic ient or excessive drive, poor
carr.er or sideband suppression, reqene-etlcn,
parasitics and CW key clicks. Manual includes
40 CRT displays and explanations.
Kli 56-614, 17lbs.. mailable ••.•.• . . . . . . 139.95

$B.{I1 4 $PECIFICATIONS _ Rf SAMPLING SECTION: fre
quency Con rage: 8C1 through 6 meters (3.5 - 54 MHz).
Rf Power Limits, hciter input (SCI - 75 ohm) 10 to 3C1C1
watts; AnteMa input (5C1 - 75 ohm) 10 to tcoo watts.
Inurtlon loss: Negl igible. VERTICAL AMPlIFlfR, Input
Impedance: 1 Megohm shunted by 75 pf. Sensitivity: 6C1
mv rms/II~II vertical deflection. Allenuator: 2 position;
xr, 2 volts rms max. Input; xIC1. 20 volts rms max. Input.
frequency Response: 10 Hz to SCI kHz ±3 db. HORUClN·
TAL AMPLIFIER: Inpul Impedance: 1 Megohm shunted by
SCI pt, Sensitivi ty: 50 mV rms/I(~" horizontal deflection.
Frequency Response, lC1 Hz to 3 MHz ±3 dB. SWEEP
GENERATION: Type: Recurrent, automatic sync. Frequency
Rant e: lCl Hz to 10 kHz In three ranges. GENERAL, CRT:
3RPl/A flat face, green, medium persistence phosphor.
Gratlcule, .250 inch squares 6 X 8 (1.5 ~ 2.Cllnches total
viewing area). Power Supplies; All solid-stale rectifi ers.
All amplifier supplies regulated. Power ReqUirements:
11C1·13C1 or 220·260 VAC, 5C1/6C1 Hz, 35 watts. Front Panel
Contllll s, Intensity - Ofl-<ln; Mode - SS8, TRAP. CROSS;
focus; Vertical Gain; vert ical Position; Horizontal Gain;
Horllontal Position; Sweep _ variable; Range - 100 Hz,
1 kHz. 10 kHz. Rear Panel Controls: Astigmatism; Vertical
attenuatcr - Xl , Xl0. Rear Panel Connectors: Antenna:
SO·239; Exciter: Phono; Vertical Input: Phono; Hcnrcntat
Input: Phone. DIMENSIONS: 71(4" H X 101l~" W x 151(4"
O. Net Welpt: 12 lbs.

•SBa634 Station Console
Provides five necessary station funct io ns every
amaleur needs. 24-hour digi tal clock; ten-minute
10 t imer ; RF wattmeter ; SWR bridge; phone patch.
Kit 56-634, 14 Ibs., mailable .. .... •.... 179.95

$8·134 SPECIFICATIONS - CLOU - Display: Six fUll dll'
its. Time Base: 24 hours. Accuracy: Determined by ec
cu rac~ of power line frequency. TIMER - Display; Tllree
run digi ts. Time Interval: 10 minutes wltll automatic reo
set. Manual reset at any porticm of l O-minute period.
Accuracy, Determined by accuracy of power line fre
quency. Si tnal : Visual only or both visual and aura l;
switCh selected. RF POWER/SWR METER-frequencr
Ranle, 1.8 to 3C1 MHz. Wattmeter Accuracy: ±10% of
ruu-seete reading. Power HandUnl Capability: 2000 watts
(maximum). SWR Sensitivity: l ess than 10 watts. Imp, 
dance: SCI ohm nominal. Connectors: UHf type SO-239.
PHONE PATCH _ CircuIt, Telephone hybrid circuit. AI·
lows voice control or manual operation. TElEPHONE
LINES _ Input Impedance: Approximately 600 ohm. Null
Depth : At least 30 dB Isolation between transmi t and re
ceive circuits. Receiver Impedance, Effective match from
3 to 16 ohm. Transmitter Impedance: 600 ohm or higher
impedance output. GENERAL - Meter; 100 ~ movement.
VU readings for phone patch monitoring. Null depth indl·
cat ion. RF power output. relative power, and SWR ,ead·
inlls. FRONT PANEL CONTROLS - Timer: Off, .visual, Au r.al
Visual. Reset, Pushbutton switCh. Patch Gain: r ransmtt'''I Receiver. SWR: Sensitivity. Mode: SWR, forward ilnd
Re rectee. 2000 W and 200 W. Phone Patch. Rear Panel
Controls _ Clock: Time hold. minutes set, seconds set.
Null Adjust control; NulI·Monitor switch; C adjust eon
trol' R adjust control. Power Requirements, 120/240
VAC, 5C1/60 Hz, 15 watts. OIMENSIONS: 7114" H X 10114"
W x 1 5 1(~ " O. Net Welpt: 10 1bs.

•58-644 Remote VFO
Designed exclusively for use with the SB-104.
Provides spilt transmit/ receive capability with
out a separate transmit ter and receiver. Multi
mode capabil ity allows transceive operation on
either the "644" or the " 104." Use either 01 the
two crystal positions in the " 644" lor uxec-ne
uuency control, Convenient Iront panel controls
lor all transceive, transmit or receive modes on
both the " 104" and the remote VFO. "644" tun
ing scale gets you into the r ight frequency area,
exact frequency readout takes place in the " 104."
Switch Irom transmit to receive and the display
automatically changes to the correct frequency.
The " 644" uses th e same kit VFO as the SB-104.
And the true d igital frequency readout in the
"104" eliminates concern about dial VFO linear
ity problems. "644" assembles easily, with mini
mal adjustments. and requi res no mod ifications
to "104".
Kit 56-644. 10 lbs., mailable ••••..•••... 119.95

$B.{I44 SPECif iCATIONS - frequency Caverale: 5.0 
5.5 MHz all owing 80, 40, 20, 15, 10 meter operation In
tile SB·1D4. Frequency StBlIlI1ty: l ess than 100 Hz drift
per hour after thirty mreute warmup. Modes . f Opera'
tion: Remote VfO; Main VFO; Receive RemotelTransmlt
Main· Rece ive MainlTransmit Remote; Crystal trequen
ctes (2) (crystals not supplied). Dial Blcklash: 100 eycles
max. Power Requirements: 11'0' and 13.6'0' at 500 mA from
the SB·I04. RF Output; 0.34 to 0.4'0' RMS over 5 to 5.5
MHz into a 50 ohm load. OIMENSIONS; 7114" H x 101(4"
W x 1 5 11~ " D. Net Wei(ll t: 61/2 Ibs.



You get more Scope Performance

All major ci rcu itry Is contained on f ive
easily removed circu it boards.

Kit or Assembled

Adjustable line voltage swltth matches
Ille power supply of the 10-4510 to any
'o'OI18le from 100 to 280 VAC.

-'1-- -- - -- ------

A complete mu-metal sh ield Is used In
the 104 530 to eliminate display error
caused by electromagnetic interference.

Kit Of Assembled

t i
Tbe regulated high vollllge supply Is lo
uted In Its own shielded compartment
for complete lsolallon.

Oscilloscope Calibrator
The Heathkit IOA-451 D-1 Is a eesy-tc-bund , easy-lo
use crystal-controlled t ime base designed by Heath's
'scope engineers for oscilloscope ca libration. It pro
vides everything you need to accurately calibrate
your new Heathkit 10-4510 or 10--4530. It generates a
square wave signal with selec ted ranges from 1 MHz
to 1 kHz at TTL output levels. The 1 kHz output level
can be adjusted from 0 to 4.7 volts peak.

KIIIOA·451D·1 ,1 lb., mailable 14.95



per Dollar when Vou buy Heath
Our best scope - dual trace, DC to 15 MHz,
1 mV sensitivity .. •569.95 Kit, 775.00 Assembled
The Heathkit 10 -4510 has vert ical delay lines, 45 MHz typical t rig 
ger bandwidth and a maximum sensitivi ty of 1 millivolt over fu ll
vertical bandwidth. With a x10 probe, you can read waveforms to
10 mY/em. The allenuator networks ca n be switched th rough 12
calibrated ranges to set deflection factors from 1 mV/em to 5 V/cm.
Digitally-controlled time base ci rcuitry provides automatic t riggering
for easy operation-no stabi lity control is necessary. A reference
baseline is generated when trigger signal is absent. Trigger Select
switch and Leve l control allow time base to be precisely triggered at
any point along positive or negative slope of trigger signal.The auto
matic position of level control triggers at zero crossing point.
Modes of signal display are selected by position control for each
channel and Time Base switch. Either channel can be displayed as
a function of time, or both can be displayed together chopped (200
kHz) or alternate modes automatically selected by ti me base switch.
X-V operation uses Channell for horizontal deflection and Channel
2 for vertical de flection. Time Base contro l provides 22 ca librated
time bases from 0.2 sec/ern to 0.1 «sec/ern in 1, 2, 5 sequence, con
tinuously variable between switch positions.
An adjustable AC line switch matches the regulated power supply to
any common line voltage from 100 volts to 280 volts AC. All major
circuitry is contained on f ive circuit boards for easy trouble-shooting .
And push-on connectors permit fast removal of any board. The 6 x 10
cm CRT has post-deflection accele rat ion for a brighter trace and
faster writing speeds.

HeathkitIO-4530 ... perfect for TV
service & home experimenting .. .
299.95 Kit, 425.00 assembled

You won' t find a better TV service oscilloscope value than the Heath
kit 10-4530. Featu res like TV coupling, DC-l0 MHz bandwidth, wide
band triggering capabi lity, sensitive 10 mV/cm vertical inpul, and
ca librated X-channel input make it a versat ile , easy-lo-use scope for
the service technician and a good general purpose scope for the
hobbyist.

The 4530 is one of the few single-trace scopes ava ilable with two in
put channels. The V-input has a maximum sensitivity of 10 mVwith an
ll -position attenuato r to set de flection from 10 mV/ cm to 20 V/cm.
For true X-V operation, a calibrated X-input is provided with maxi
mum sensitivity of 20 mV. Its calibrated a-ccstucn attenuator can be
switched through three AC or DC ranges from 20 mV/cm to 2 V/cm.

High or low frequency waveforms are no problem since the 4530's
wide range of time bases can be switched from 200 ms/cm to 200
ns/cm. Any sweep speed can be expanded f ive times.

Trigger c ircuits are digitally controlled, requi ring only a Level con
trol and a Slope switch. In automatic mode, the triggering is at the
zero crossing point. In normal mode, the level contro l is adjustable
over the complete 8 cm span. Various trigger signals can be selected;
a sample of the vertical input signal, a sample of the line voltage or
an externally applied trigger signal. In the TV trigger coupling mode,

---~-- -- ...
•

.~ ...
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Calibration of the 10 -451 0 requi res a precise source of square waves
to insure calibration to published specifications. Waveforms should
be 5 volt, 1 kHz to 1 MHz square waves, with less than 5 nsec rise
time and less than 1% overshoot. If a source is not avai lable, the lOA
4510-1 Osci lloscope Calibrator (desc ribed below) may be ordered.

Kit 10-4510, 34 Ibs., mailable 569.95

Assembled 50-4510, factory w ired & calibrated
version of the 10-4510, 34 Ibs., mailable 775.00

10·4:110 SPEClflCAnONS -VERTICAL: oeflectioo Factor, Sensiti vity: I mV/cm to 5 V/
em. Attenuator, 12 steps In 1·2·5 sequence. Variab le: Continuous t-e tween steps 10 ap
prux. 15 V/cm. Accuracy: Within 3%. Vertica l Response: OC Couptinc, DC 10 15 MHl.
AC Co uplinc: 2 Hl to 15 MHl . Ri se Time: 24 ns . Overshoot, < 3%. Oelay line: Allows
displa~ 01 at least 2Cl ns of pre·triggered waveform. Vertica l Input: Impedance , 1 Mil
shunted b~ =40 pF. Maximum Input, 400 V. HClRIZONTAl: Time Base: Ramp: 0.2 a/em
to lClCl nsz'cm. Positi ons, 2Cl steps in )·2·5 sequence. Variabl e, Continuous between
ranges to approximate 0.6 Sec/em. Accuracy, Within 3%. Magnifier, X5 (adds additiona l
2% 10 sweep accuracy). Ex lernal : Sens it ivity, Cl.2 V/cm (approx.). Impedance: 200 kll
(approx.). Polarity, Neg. input causes right hand deflection. frequency Response: DC to
I MHl. TRIGGER, Inlernal: Automatic: l ero crossing :!:0.5 em. Normal , Adjustable over
8 division. Slope Selection: + or - . Sensitivity/Bandw idth: 1 em deflection - DC, auto
& norm, DC to 30 MHli AC auto, 15 Hl to 10 MHli AC norm, 10 Hl to 30 MHli ACF auto.
20 kHl to 10 MHl; ACF norm, 10 kHl to 30 MHl. External, Automat ic: lero crassing
:!:0.2 V. NDrmal: Adjustable over:!:5 V. Slope Select ions, + or - . Sensitlvity/Bandwidtn,
0.5 V external tr igger level - DC, auto & norm, DC to 30 MHl; AC auto: 10 Hl to 2(1 MHli
AC norm, 5 Hz to 30 MHzi AC F auto: 10 kHl to 20 MHl; ACF norm, 5 kHz to 30 MHl.
Impedance, I Mtl shunted by =30 pF. X·Y, Y Channel , Same as vertical. I Cnanne l:
same as vertical, except response limited to 1 MHl and no delay line. Phase Shift: Less
than 30 @ 100 kHl. GENERAL: CRT, Trpe, 6 x 10 cm spiral PDA. I cu lerat ion Poten1ial,
4 kV regulated. Phosphor, P31. Gratieule: 6 x 10 em Illuminated. Power: Voltage Ranl e,
100·140/ 200·280 VAC, switch selected, 75 W. Internal Supplies, FUlly regulated. Opera1·
ina: Temperature Ranle , 100C to 40°C. Dimensions : 6.4" H x 12.9" W x 19.3" 0 (Without
handle).

the 4530 can be easi ly triggered on the vertical signal in a complex
TV signal. Calibration requ ires a source of 1 volt, 10 kHz to 1 MHz
square waves with less than 7 ns rise time and less than 1% over
shoot (see IOA-4510-1 Osci lloscope Calibrator, page 68).

KilI0-4530, 30 Ibs., mailable '" 299.95
Assembled 50-4530, factory wired & calibrated
vers ion of 10 -4530, 28 Ibs., mailable 425.00

10-4530 SPECIFICATIONS -VERTICAL, Deflect ion factor, Sensit ivity, 10 mV/cm to 20
V/cm. Attenuator: 11 steps in I , 2, 5 sequence. Variab le: Con tinuous between steps to
approx. 50 V/cm. Accuracy, Within 3% . Vertical Response, DC Co uplinl: OC to 10 MHz.
AC Couplinl ' 2 Hz to 10 MHl . Rise Time, 35 ns . Overshoot: < 5%. Vert ical Inpu1: 1m·
pedance: I MIl shunted by =38 pF. Max imum Input , 400 V. NORIZONTAL, Time Use,
Ramp: 0.2 S/cm to 200 ns/cm. Positi ons, 7 steps in decade sequence. Variabl e: Con'
tlnuous between ranges to approximate 2 a/ern. Accuracy, Within 5%. Mal nifier, 15
(adds addi tional 2% to sweep accuracy). External, Deflect ion facto r, Sensitiyity, 0.02 V/
cm to 2 V/cm. Attenuation: 3 steps In decade sequence. Variable, Continuous between
steps to approx. 20 V/cm. Accuracy: Within 3%. Respoose: DC Coupling, DC to 1 MHz.
AC Couplinl: 2 Hl to 1 MHz. Rise Time: 0.35 ns. Overshoot: < 5%. Input, Impedance,
1 mil shunted by =41) pF. Max. Input, 400 V. TRIGGER, Internal: Automatic: lero cross
ing :!:0.5 cm. Normal , Adjustable over 8 divisions. Slope Select ion, + or - . Sensitiyity/
Bandwidth , 0.5 cm deflection - DC, auto & norm: DC to 5 MHl) AC, auto & norm, 40 Hz to
5 MHl; TV, auto & norm, 40 Hz to 1 MHl. 1 cm deflection - DC, auto & norm, DC to 10
MHl; AC, auto & norm, 40 Hz to 10 MHl. 1.5 ern deflection-DC, auto & norm, DC to 15
MHl ; AC, auto & norm, 40 Hl to 15 MHl. External: Automat ic: lero crossing :!:0.03 V.
Normal: Adjustable over 1.2 V. Slope Selections: + or -. Sensitivity/Bandwidth: 0.5 V.
external trigger level - DC, auto & norm: DC to 5 MHl; AC, auto & norm, 40 Hz to 5 MHz;
TV, auto & norm, 40 Hz to 1 kHz. I V externa l tr igger revet -c nc, auto & norm, DC to
15 MHl ; AC, auto & norm, 40 Hl to 15 MHl. Impedance: 1 MO shunted by ",,40 pF. X·Y: Y
CII.nnel: same as vertical. I Cha nnel: same as exte rnal horizontal. Pilau Shift, less than
5° @ 100 kH l . GENERAL, CRT, Type, S" round. Acceleration Potential, 1.4 kV regUla ted.
Phosphor: P31. Graticule: 8 x 10 cm. PDWer: Vllitace Rance, 110·130/220·260 VAC, switch
selected, 65 wat ts . Internal Supplies, Fully regulated. Operatina: Temperature Ran l e,
10°C to 400C. Oimensions 6.4" H x 12.8" W x 19.2" 0 (without handle).

HeathkitlD-101 Electronic Switch
Provides simultaneous display of two sepa rate input signals on a
single trace scope by alte rnating between inputs. Response is DC-5
MHz, + l Y2 dB, - 3dB.

Kit 10-101, 6 Ibs.• mail able 44.95
10·101 SPECIFICATIONS - Signal gain , > 10 times. Maximum Input signal: 600 VOC or
600 VAC p-p. Input impedance: 1 megohm/SO pF. Maximum signal output , 8 Vp-p. Output
loaclinl ' 1000 ohm minimum. Num and noise: (sincle channel only). <40 mv p.p. Choppinl
rates , Approx. 100, 500, 1000 and 5000 Hz. Power requirements, 120/240 V, 50-60 Hz, 6
W. DImensions: 41(." Hx 10'¥a" Wx 5)1." O.



Hobbyist or professional,there's a Heath

Kit or Assembled
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A)

The all solid-state circuitry of tile 1M·
1212 Is contained on a Single circu i t
board for easy assembly and access
when servicing.

.... . B)
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• Truly portable -Includes
rechargeable nickel-cadmium
batteries and built-in charger

. 26 ranges; resolves voltages to
100 /lV, currents to 100 nA;
measures AC & DC current
up to2 A

• Built-in references for easy
field calibration

• Compact size-only 3" H x
8Y<l" W x 8" D

• Automatic polarity Indication
• Uses patented Soh/umberger

dual-slope conversion
technique . • . the indus try
standard for DMMs

--

These "how-to" books help 1.0u get mallimum use &
enjoyment from yOUf Heathkit meter.

Handbook of Practical Electronl\: Tests .. Measurements,
a guide to the basic theory and applicat ion of every
practical electronic test & measurement procedure for
technicians, EDp·131 •• . .• . .• . . . . .. . . . . . . . .• . . . 1&.95"
101 WIYs to Use Your VOM/YTYM, covers equipment
checks, ac & cc voltage tests, ee current tests, ohm
meter tests, signal tracing tests, alignment & color TV
tests, EOp·150 ••..•••• . .. .•••• . .•••••• . . ... . . .4.50"
101 More Wlys to Use Your YOM!'JTYM, expands on vet
ume above, describing addit ional tests & uses.
EOP-151 . . . . . . . . ..• . . .• • •• . .. • • • • . . .•••• . .••• .4.50"
Undel'1tandina: .. Using the YOM " DVM, a modern, prac
t ical guidebook to every possible application of the YOM.
EDP·l40 •...•••• ..• .•• .. . ..• .• . . . ... . . . ..•.. . .4.95"
Electronic Measurements Simplilied

h
covers nearly every

test or measurement you 'll ever ave to make In TV
servicing, 2·way & ham radio, ea, etc., _ in plain Eng-
lish. EDp·14t ••. .••••....••... .••• . .. .•.• . . . .• 4.9S"
ABCs 01 EleclrGnic Test Proltes, shows how to use the
many probes needed for testing radio, TV & other equip-
ment. EDp·143 • • . . •• • •. . .• • • • ... • • • • . .. • • •.. .. 2.95"
"$10 minimum order for book only purchase. No minimum
when book order accompanies kit order. Includes 35¢ for
each book to cover postage and handling.



DMM for your measurement need

A) Our lowest cost DVM-now in a bench
version ..• only 79.95 Kit, 125.00 Assembled
• Large, bright, easy-to-read display
• Completely self-calibrat ing
• For hobbyists, schools, and service techs
The new Heathkit IM·1212 Digital Multimeter is the tow-cost OMM
that hams, hobbyists and service teens have been wailing for. lis full
function capabi lity even includes AC voltage measurements up to 700
volts. Four overlapping AC & DC voltage & cu rrent ranges and live
resistance ranges make operation last and simple. Accu racy is very
good lor a mullimeter in this price range : 1% on DC volts, l Y2% on
AC volt s and AC /DC current, and 2% on resistance. lighted trent
panel indicators show overrange, posit ive and negative DC voltages
and cu rrent at a glance.
The all so li d-sta te design uses IC circuitry for a c lea r non-b l inking
display. The depend able ramp analog -Ie-d ig ita l converte r updates the
readout every 16 msec.
The IM-1 212 is a grea t teaching aid fo r schools. II's si mple to oper
ate , and the large 2Y2 ·digit d ispl ay with automat ic decimal position
ing ends " reading the wrong scale" errors. The easy assembly makes
it a great project for student electronics labs. And the exclusive Heath
bu ill-in calibrat ion standards are all thaI's needed for those initial
and periodic adjustments.
Other features inc lude overload protection on all ranges • • • 120 or
240 VAC operat ion .. • isolated floating ground ... attractive neevy
duty case to withstand rugged use . . • uni versal banana jack inputs.

Kil1M·1212, 7 Ibs.• mailable 79.95
Assembled SM·1212, wi red version of the IM-1212,
7 lbs., mailable 125.00
UI·UU SPECifiCATIONS _ functions : ~DC volts, ~DC curren t, AC vo lts. AC current.
ohms. RUIU: (fUll sule): DC volu: 2. 20. 200. r.eeev, DC current, 2, 20. 200, 2,000
mA. AC 'I01ts, 2. 20. 200, 700v rms (2S HI to 10 kHI). AC eurre nt. 2, 20. 200, 2.000 rnA
rms (2S HI to 10 kH, ). Ohms, 200. 2k. 2OIt, 200k, 2.oook ohms. Mu imulII input wiUl .ut
dalllll" J A Into AC or DC rnA. and ohms (Iuse protected). 700 VAl: rms inlo Volts (ucepl
'N ranr e - 140 VAC rm5). 1000 VDC Into volts (eu.pt 'h flin g. -200 VDC). I nolutin :
(Lownt Range) Vo lts: 10 ev. Current 10itA-. tlhms, I oIlm. Olsplay: Two & aile half dirl t
numeric. Rated accuracy carried to 2S% ovenange. Accur. cy: (f ull scale ~I digit):
1% OCV (1000 V max.), I Ih% ACV (700V max.). AC & DC current. 2% ohms. Input
Impedance: I merohm on all Voltage ranr es . 2V drop maximum on current flI nKU.
Sampl. Rate: Approximately 60 per second . Pow.r r'llu lr.menl$: 120/240 VAC, SO/6C1
HI, 8 wath . Oimens ions (overall), Jy' '' H x 9Yt" W x 8~" O.

B) Heathkit IM-2202 Portable Digital Multimeter
- "Pro" performing compact. .. only 179.95
The Heathkit IM-2202 Portable Digital Multlmeter is the lowest pri ced
professional-grade digita l muitimeter we've ever offered. Designed for
fie ld or bench use, it will provide years of dependable measurement.
Inc luded are four rechargeable nickel -eadmium batteries thai prov ide
up to eigh t hours of continuous operation with each charge. It may
also be operated from 11 0 or 220 VAC or temporarily from four "C"
cells.

Its 26 ranges inc lude AC and DC voltages. AC and DC current, resis
tance and a Batlery Test posit ion. Full scale ranges are 100 mV to
1000 volts DC, 100 mV to 750 volts AC, 100 pA to 1000 rnA and 100
ohms to 1000 kilohms. 100% overrange allows measurements up to
1.999 on all ranges e)(cept 1000 VDC and 750 VAC. giving full 2 amp
or 2 meg ohm capabili ty. Voltage and current inputs are separated for
c ircuit protection. Ali funct ions are protected againsl accidentally ap·
pl ied voltages up to 250 volts. Overrange is ind icated by a flash ing
" 1" d isplay.
All voltage ranges have high input impedance (10 megohms typ ical)
to prevent ci rcuit loadi ng. Current ranges feature low voltage drop
(100 mV typical ) for accu rate measurements. Resistance ranges l imIt
maximum test current to 1 mAoThe ful l scale measurement of 2 volts
on the 1 kilohm. 10 kil ohm and 1 megohm ranges st ill allows forward
biased junction test ing of semiconductor devices.

If a lab standard Is used for cali bration, DC accuracy is + 0.2% : AC
accu racy Is ± 0.5% to 10 kHz. Internal standards supplied allow field
ca libration to ± 0.5% for DC and ± 1% for AC.

The large 3Y2-digit display (1999 coun t) is easy to read, even in bright
sunlight. Automatic polarity Ind ication and decimal point placement
reduce the possibili ty 01 erroneous readings. A cont inuous· rotat ion
Range switch and four pushbutton Funct ion switches select ranges.

A CtJstom-designed MOS/LSI integrated cirCtJit contains all dig ital
cou nt ing and log ic ci rcuits - allowing the extensive ci rcuitry of the

IM-2202 to be contai ned In it s compact case. It p rovides leading zero
suppression for all measurements to conserve battery charge and
insu res a stable, tucker-tree displ ay. n functions as the heart of a
dual-slope enetcc-tc-enqner converter providing stab le, accurate per
formance under all condi tions of temperature and battery charge.

Al though assembly of the IM-2202 is aided by circuit board construe
non and many " plug-in" components, previous kitbuilding experience
would be helpful. II you 've ever bu ilt an electronic kit , you'li appre
ciate the advanced techniques and engi neering concepts used In its
deSign. Professional features, easy operation, high accuracy and de
pendable performance - you get them all wjth the Heathkit IM·2202.

Kit IM-2202, 7 Ibs., mailable 179.95
IM·2202 SPECIFlCATICINS
NOTE, Accuracy specificat ions of the IM·22C12 depend on use of bullt·in refere nces or
laborato/)' standard references lor ca li bra tion.
DC VOLUGE _ Range/Input lmpellance: 100.0 mV/SCI MD, 1.0ClCl V/SCICI MU, l Cl.CICI V/lO
Mil, 100.0 V/1CI MIl, 100Cl V/ICI MIl. Overload CapabiliW: 300 V on 100 mv & 1 V ranres;
1CI00 V on 1CI V, 100 V & 1000 V ranges. AccuraC1 ' BUil t·in references, ±O.S%, ~1 diCit.
La bora tory standards. ~0 .2% 1 ~1 digit. Temperature coef/lclenl: ±20Cl PPM/ oC. AC
VCltTAGE _ Range/Input Impeoance: 1CI0.0 mV/ ICI MI1·12C1 pF 1.000 V/ ICI MU·12C1 p'f ,
10.00 V/ I0 MII·60 pF. 100.0 V/ICI MU·6C1 pF, 7SCI V/lCI MU-6b pF. Ow.rload Capabillt)':
2SCI V on 100 mv & 1 V rang.s; 7SCI V on 1CI V, 100 V & 7S0 V rances . Accurlcy: Built·in
references • • • ±I.O%. =3 (I.gl ts; 40 Hila 1 kHz (except 4C1 Hz 10 I CI kHI on 100 mV Ind
ra nces). La boratory standards •• . ~O.S%, ~ digits , 4l) HI 10 ICI kHz (eacept 40 Hz to 2
kH z on 7S0 rance). Tempeflltur. coeff icl.nt: ~OO PPM/oC. OC CURREN' - Ranl. /Vlltlle
Drop: 100.0 pA/100 mV, 1-000 rnA/lOll mY. lCl.OO mAIl OO mV, 100.0 mA!I5O IIIV 1000
mA/JOO mY. ACCll rJC)' : BUIl t-in retereeees •• • ±.S%, ±1 dici t (except ~I %. ±i diCi l
on 1000 rnA ran!:e). Laboratory stllndards ..• ±.2%, ~1 di l lt (except ±.S% , ± I digIt
on 1000 rnA flI nge). Temperatur. cltffiCiut: :!:2S0 PPM/ Ot. Owtt1Ud protection: Inpul
COllpild thrOllgh J.O Ampere luse 10 $hunt diodes lor overloads above approxlll\l:te 1.2
VollS. AC CURRENT - Ranl./V.Itar;1 Orap, 100.0 Al I OO mV, 1.000 mA/l00 mY, lC1.00 mAl
100 mY, 100.0 mAlI 50 mY, 1000 mAI3DO mY. Accuracy, Built·in releren«s • •• ~I.O"

~ dillts (eecept ~I.S%, =3 dilits on 1000 rnA flInge); 40 HI to I CI kHL LaboflltOry
reterenees .. . ±.5%, ~ digIts (. xcept ~I.O% , ~ digits on 1000 rnA flInge)f 40 Hz to
10 kHI. hmpeflliur. c.efficlenl , 350 PPM/oC. Overload pr.lettl. n: Input coupled throulh
3.0 Ampere luse 10 $hunt diodes lor overla.ds above approIimale 1.2 Volts. IlESISTANCE
- AanpfTeSf Current: 100.0 0/1.0 mA. 1.000 kOIl.O rnA, 10.00 kO/ CI.l rnA, 100.0 kll/
1.0 ,.A, 1000 kWIO. ,.A. Acc:uflICY: Built·in retereeees • • , ±.S,. . ~I dil it. laboflltOry
slllndafds ... ......2%. .....1 dll it. Tempefllture coefficlut, =300 PPMl"' t . Op..-elrcull
nlllla, 12 VDC. Overload protl ctil n, Poslt iwe input ower-voillge protect ion by blocking
diode to 4DO volts, fIIgatlve Input over·voltlge throogh 0.03 A fuse ene shunt diode.
l;[NElUl - Owerranl e bpllbllit)' , 100% on lI li flI nres ncept 1000 VDC & 750 VAt. 015
play: 1999 ma xi mum; seve n Slg men t pla nar; O.SS" hiCh digits. Palarlt)' IndlCcltlon: Auto
ma tic " +" and " - " . Owerranll Indication: AutOllUltic above 1999; palant)' siln and
decimal point shown with Ila shlnl " I" In thousands. Display rat t: App rodmately 5 per
second, non·blinkin r . Normlll mode reject i.n: 3S dB Ol ne operation); ntend.d on battery
opera tion. Common mode reject ion: 8C1 dB (line operation); ntended on blltt ery opel1ltlon.
Power line isolalion: May be opera ted l S00 V above power line ground (duflng line op
era tion). Cl Pl ratinl temperatura rllnl e : tccc to 4C1°C. Storalte tempefllturl nnl': - 4C1"C
to SOOC with batteries Installedl to 7(tO .... Ith batteries remevee. Pow.r rellulrements r 110
10 130 VAC, or 220 to 260 VAl; (in ternal se lectable): 5C1/6C1 HI , 5 wa tts typical during
charge. Opeflltlnl t ime: 8 hours typical alter 14 hou rs minimum charf' t ime (Irom Inte r
nal nickel·cadmium batteries). Sta ndard "c'' batte ries may be used or Intermittent op·
erettoe up to 2 hours for Zinc - Carbon (N EDA type 14) and up 10 6 hours for Alka line
(NE DA type 14,0,). auut-rn "Batte ry Test" function provided. Size (owe rall Includinl handle
folded to rear): 3" Hx 811. " Wx 8" D.

C) Our finest DVM .•• 3% digits •.• high
accuracy & resolution 249.95
Kit IM-l02, 9 Ibs.• mailable 249.95
IM·1Cl2 SPECIFICATIONS _ DC VOLTM ET ER _, flIIIIU ' 200 mY, 2V, 20V. 200V, IODOV.
Input llIlpedance, App rox. 100 me!:ohm on 200 mY. approx. 1000 melohm on 2V, 10 meg·
oh m on all other ranglS. AccufllC)' : :to.2% ~1 digit with lum,$htd DC callbflltor,
=0.1% = 1 digit with lab calibralion. Onrlnd pratection: J 50Von 200 mVand 2V, 10D0V
on other ranges. Owenanle capabfJit)': 20% minimum (subject to owerload proteel ion
limits). ReS. llllion: 100 jJ.V. f ull scale step respanu: 2 see . to flIll'd accurliCY . Input aoiu
CIlfT.t: 10 nA mulmum al refffenee condil ions. Temperatura Infl.lIlca, ::!;(l .OOS%I"'C.,
~ I dili ll"C. Nlrmal lIloda r. j. cl i... , JSdB minimum @ 60 Hz. Colllln... 1Il0dt rejeeli ... ,
80 dB min,mum with Ik unbll iance @ 60 HI. OHMM ETER - 6 ranps: 200 ollmS WIth I rnA
test curren l, 2k WI th l00itA-. 20k "" ,th I CI"', 200k wltll 10itA-, 2M with b A, 20M with
100nA. I ccufllCY: With DC ca librator, =o.S% = 1 digit on 200. 2k, 2Ok, 200k ranglSf
~ I .S% ~1 dllit on 2M and 2C1M ranges. With lab calibration, ~CI. 5'" = 1 dili t on 200
ollm ranl e : "'0.2S% ~I diri t on 2k, 20k, 2OO k: ~1% ~I digit on 2M lind 2C1M. O.erload
prt tecl ion: 2S0 V rrns. Resolution, 0.1 ohm (200 ohm range). FUll scale Itep rupon.: 2
sec . on ohm and k ohm ranr es, 10 sec. at 10 meKohms to rated aCCU ' IICY. Temperature
Influence : =o.OS% @ OOC. OnfTInl' capability, 20% min imum. AC VOLT METE R (Awe rage
responding, rms calibraled) - S " nKIS: 20 mY, 2 V, 20 V, 200 V, 1000 v. Input Impedance,
I mero~m @ 150 pF. Owerload protecti. n, 2SCI rms on 200 mV and 2 V. SOO V on hilher
ranres. Accuracy: With DC calibrator, :to.7S% ~1 diK lt for 4C1Hz·10kHl, ±I%:t l il lt
for 10kHz-20kHz on 200 mV and 'N ranKes: ~CI.7S% ~I diCit for 4C1Hz·SkHI, ~ 1.5%

:t l digit lor 5kHI·IC1kHl on 20V and 200V ran~e5: :::1.S% :t1 digil for 40Hz·7.SkHz on
lCiOOV range. OC AMMETER _ 5 ranltu : 20Cl/lA , 2mA. 20mA. 2C1C1mA, 2A. Voltll e drop:
0.2V (nominal). Accuracy: With OC cal ibrator, :to .5% ~l dlKi t for 2A, ± CI. 3% ~I digit
on all other ranr es. Willi lab calibra tion, ::!:O.2S% "'1 digit for 2mA and 2C1mA: ~O.J %

:tl digit for 200mA: :::CI.S% ::!:1 dig it for 2A. Resolution : 100 ninOlImperes (20ClI' A
rance) Owe rlolld protect ion: 3 A. any range. by fuse and clamp diodes. AC AMMETER
(4C1Hl. io kHZ) - 5 ran!:u : 200pA, 2mA, 20mA, 20ClmA, 2.0.. Voltll le drop, CI.2 V (nomi na l).
I ccurllcy, Wi th DC calibralor. ::!:1,5% :t l d,glt on 2,0" :tl% on all olher ranles, Wllh
lab calibra tion, "'0.75% ±I dlli t on 200l'A, ~0 .7% ~I dirlt on 2 mA an 2C1 mA:
::!: CI .8% :::1 diri t on 200rnA; ~1% ~1 digit on 2A. Resolution, 100 nanoamperu. ,Cl wer·
load prolect ion, 3A any range, by fuse and clamp d,odes . GENERAL - DI5II lay: MUlmum
counl 1999. Ovem;nge Indica tion, automatic beyond 1999. Pola rity Indicat ion auloma tll:
,,+,, ' or "_". Reading ,ate, 5 per sec., non-blink (200 millisecond interfll tion t ime).
Nume riC display by s ide·vlewlnK neon glow lubes w,th integral decimal paints. power
rtllulrement, 120 or 240 VAC, SCHl/6C1Hz, 8 w nominal. Opetll tinl temperatu re: lOOt
400C. Reference : 2SoC. ~l°C. Silt: J " H • 7" W x 7.9" O.
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rnts new kit replaces the 6Al5 and 12AU7 lubes used in
ma ny Heathkit VTVMs, including curren t models IM·18 and
IM·28. The two sene-state devices plug di rec tl~ inlO t he
tube soc kets. One device is a hi gh vol!age ampli /ier con
humog 4 FETs; t he other conla 'ns 2 spe cial diodes with
low lo.ward drop_ The result Is iMlanl.on service - no
more wailing lor lubes 10 warm up - and no more potn ter
drilt ccr reeuens. Move your VTVM mto the solid-slate age
loday.
lM"·l'·l, 1 lb., mailable 16.95

D)
" Kit or Assembled"

8)

Now-convert your
tube-type Heathkit
VTVM to instant-on
solid-state design

Heath kit products are the result 0' a quart er-century 0' kit engineering experience



for better performance, better value
A) Heathkit 40 kV Probe Meter
TV lube voltage measurements are fast and convenient with the new
Heathkit IM-5210 Probe Meter. It is light weight. portable and will
measure DC voltages up to 40 kV with :t3% accu racy. You just at
tach the grou nd clip to the TV chassis, place the probe against the
lube's high voltage con nector and switch on the meter - It's as
simple as that. The on-off swi tch on the handle protects the mete r
during hookup and when the probe is not In use. The IM-5210 is an
easy kit to build , l aking about an hour to assemble and is the beet
high voltage measurement value on the market.

Kit IM-5210, 2 Ibs.. mailable 17.95
Assembled SM·5210. factory wired vers ion of the IM-5210,
2 Ibs., mailable ....•............•.....Was 24.95, Now Only 19.95
...·U l 0 Sl'EClf ICATlONS - Voltact Ranl o, 0-40 kVDC. Accunq, =3'" of fUll K ,lo.
Sin: 111l" H x I h " W x IS" O.

B) Heathkit taut-band general-purpose YOM
It' s an easy , enjoyable one-evening kit -build-up two modular ci r
cuit boards and you have it. This h ighly versatile IM-105 gives you
a tcw-tncttcn. taut-band meter wi th diode & fuse protected move
ment thai can sutte r years of rough treatment and bou nce back for
more. Fuse in-l ine with the input connector is removable from front
for extra convenience. Other professiona l features include calibrat
ing controls, DC polarity switch, self-storing handle.
Kit/M-l05, 3 Ibs., mailable 64,95
Assembled SM-660, (Jess 5 KV ranges), 4 Ibs., mailable 72.00
'M·t" S'EClf'CAT10MS _ OC VO LTAGE RAMGES , -0.25, 2.5, 10, SO, 2SO, 500, 1000 &
sooo V Iun scale. Aceurae, : :!:o3'" of lull snit. Input Rsisb nu: 20,000 ohms/ V fU ll
SUle. AC VO LTAGE RANGES: - 2.5, 10, SO. 250, 500 V 1 kV & 5 kV full scale. Auurlc,:
:!:o 4% 01 lull sca le. Input res islance, SOOO ohmsJ'l. Inpul capacity: less than 20 pf.
f l'qulnq- rl sponse, 2.5. 10, a nd SO V ranglS: :!:o5%, 10 Hz 10 100 kHz; 250, 500 V
ranges: :!:o5%, 10 Hz. OC CUR RENT RANGES: -0.05. 1.0, 10, 100, 500 mA & 10 A tun
scare. Accurl c, : :!:o3% of lull scale. Voltll e clrop: Approx:mltlll 0.25 V et lull sca le.
RE SI STlM CE RANGES: - d (20 center scare) , d O, xlOO, xU, x Ok. Accurac" :!:o3 de
grees et arc. souree volbl l: d Ihrough xlk ranglS: 1.5 V J 10k range: 15 V. O~ C IB EL
RAN GES: (0 dB = 1 mW n 600 ohms): - 10 to + 56 e a. GENERAl - Vo ltal l dividers
- 1% mela l l i'm resistors on most ranges. Meter: 4Yl ~ , 50 pA, ruggedized. taut-band
movement Meter prolectiu: Combi ned fuse Ind diode overload prolectlOn . Meter t~m ·
peratllft coefficienl: 15 to 35" C. :!:1 '" (or 0. 1 degree of arc) per degree C. Operl t lnl
le",per.turt rlnl e: 0-550 C. BatterillS (nol supplid): One 1.5 V " 0" ee n (N.EDA " 13).
One 15V (NEDA : 208). Di mt llSions: 7" H x S'" W J 211." O. Ttst Ltlels: Supplied .

C) Heathkit FETlaut-band VOM
ten megohm input in a portable meter
A portable lab-grade FET YOM combi ning accuracy, versatility, con
venience and ruggedness - in an easy-ta-build dollar-saving kit! Our
IM-l 04 has low-drift 1% precision metal film and wirewound resis tors
for exceptional stabi li ty. Nine DCV & ACV ranges measure from .OlY
to 1000V. Six cu rrent ranges cove r 0.001 rnA to 1000mA, DC & AC.
Seven resistance ranges from 1 ohm to 100 megohms, conventional
or low Vol tage modes. Decibel ranges from - 40 dB to +62 dB. DC
nu ll scale with better than 1 mV resolution. The 4Y2 " ruggedized,
taut-band meter is d iode protected , bui lt to take plenty of abuse.
Buill-in circuit ry shows battery cond it ion at the flip of the range se
lector. Three evenings put this great portable YOM on your bench.
Kit IM~104, 4 Ibs., mailable _ _ 94.95
Assembled SM-666, has additional l ~A current range, less 100 &
1000 rnA ranges, 4 Ibs., mailable .••...• ............ ..... 149.00
11.1·104 SPECi f iCAT IONS - DC VOLTMET ER - 9 rlll l es : 0.1, 0.3, I , 3, 10, 30, 100, 300,
1000V. Input res islance: 10 megohm. Accurac1: :!:o2% of fUll scal i (meier 1ft horizonta l
posit ion}. AC rejlct ion: Accurac, not I ffected b, impressed 60 HI s ine wavi With rms
valul 2J greater than tun-scale value. Null Indicator: On 0.1, I , la, 100, 1000'1, metet
Ie,o luel ma, be adju~t ed to center 01 null rl 'lrenced scale. NUll vl nafions of apprOJ.
1'" ollull ·scale can be resorved. AC YOlTMETER _1 rallIes : 0·0.1, 0.3, I , 3, 10, 30, 100,
300, l 000Y. RanI' factor: 1 to 3.162 (10 dB) pl r step. In put res Istance: 10 mellohm.
Input UlPlc il, : 100 pf t~P l cal. Accurlc, : ~'" of full sca le (miter in hor izonta l pos:tlon;
60 HI Sin. wave). Responll: AVllage Wl lue of ~ sine wave. Seel. ca librated 10 indieete
rms. f rl,uent, resPOns. : 20 HI to 20 kHI ::3%, 20 HI to SO kHI .=S% on 0.1 to 3D Y,
20 HI to 10 kHI~%, 20 Hz 10 20 kHz ::5'" on 100 . nd JOO Y. 20 HI to 1.0 kHZ ::3%,
20 Hz to 2.5 kHz :!:oS'" on 1000 V. DC MIUlAMMETER - 6 renles: 0-0.01, .1, I , 10, 100,
l000v mAo Viltall drop (, ,,,,rox. hlll SCiII ): 0. 100 V on 0.01 to 10, O.I SOV on 100, 0.3SO
Y on 1000. Insertion resistallce, VOl tage llrop divillecl b1 full ·sca ll current. AccuraU:
::2% on 0.01 to 100, :!:3% on 1000. (Metll In horizonta l posit,on). ac MILLIAMMETER
_ I IIIIIIS: 0-0.01, 0.1, 1, 10, 100, 1000 mAo Voltalt elrap (I pprax. 01 full sealo), 0.100
V on 0.01 to I , 0. 150 V on 100, 0.350 on 1000 V. Insertion rtslitance: Volbl e dr09 dl'
vided b1 lull sca le. accur.c,: :!:o3Q on 0.01 to 100, :!:4% on 1000. (Meter in horizontal
position) 60 HI sine waves). Res ponse: Aver. ge value 01 Yl 01 sine wavi (DC curre nt
must b. negligible) . s.cal. c.l ibral l d 10 inclulll rms. f requencr resPO nSI : 20 HI to 5 kHz
::3% on 0.01, 20 Hz to 20 kHI :!:o3% on 0.1, 20 Hz to SO kHz :!:o3 % on 1 to 1000.
OHMMET ER - 1 r'R l es , Rd (10 ohm cenler scale), RxlO, Rxl00, Rx lk , Rx l 0k, RdOOk,
Rd M. Accurac, : :!:3% on dO to 1M. Tu t vo ltal l (nominal}: 1.55V on +DC/ohm and
- DC/ohm, 0.085 V on ohm. DB RaNGE _ 9 rlnl~ ' (O db=mY Inlo 600 ohm): -40 to - 18,
- 30 to - 8, -20 to + 2, - 10 to +12,0 + 22, +10 to +32, +20 to +42, +30 10 +52,
+40 to +62. Accurac, : ::3 db @ - 20 dB to :!:D.3 dB @ + 2B. Yonall divielef'S : I '"
precis ion meta l·fi lm res istors.. Meter: 4~", 100 pA, 95" ruu edizeel , taut.tla nd II>Ove
",ent. Moter protectiOll : wlll susbin momenlal)' overlol d of 220 'lAC or DC on an, r.nlle,
diode Inl! 2A luse prolected on OhrTl$ sl and 0.01 to 100 mA, fET protecled on 0 .1 to
100 Y and ohms JI Ok to ohms xiM. Interna l circuit l)' protected 'elinst improper batte ry
installation. DiOde prolected meter. amplified Circu it: Dual fET source followen drivine
operatIOnal amp. FrOllt panel s.ilcllls: 24-position, conlinuous robtion RANGE switch
(mcludin, battel)' Check IlOSl tion SATT Ind OFf). 4-pos iflon pushbutton switch lor AC.
ohm LV, - DC/ ohm, +DC/ohm. Meter t . mllOrl t llro coefficient: Mlximum 01 :!:D.2'" or

:!:D.2" or arc per "C over ranle 01 15 to 35"C. Operat inl temporatllr., 0 to SOOC. StorllO
temperltuft (less "ttltits ); - 40 to +IOOC. h tto ties (1101 supplioel), I I .S Y Ikell
(NE OA # 13). 4 I.S AA-<:III (NEDA " 15). Dimn sions, 6.95" H x 4.95" W x 2.25" O.

0) HeathkiIlM-18-our most popularVTVM
For decades, Heathk it VTVMs have been prized by owners for their
convenient size, practi cal meter ranges, sing le test probe, and Jow
cost. The IM-18 possesses all of these traditiona l Heath kit values,
plus impressive features of its own: a single probe for all measure
ments - seven AC, seven DC, and seven Ohms ranges; precision 4¥.z"
200 pA meter ; 1% precision divider network resistors; ~1 dB 25 Hz
to 1 MHz frequency response ; rms & p-p AC voltage measurements ;
circu it boa rd design for fast, easy assembly; 120/240 VAC wiring
options.
Kit IM-18, Sibs., mailable 36.95
Assembled SM-20A, 6 Ibs., mailable ..............•........ 70.00
IM·II SPECIfiCATIONS _ Mi l ... SU ' IS; DC & AC (rms): 0-1.5, IS, SO, ISO, 500, 1500 Y
fUll scat• . AC peak-Io-pl l k, 0.4, 14, 40, 140. 400, 1400, 4000 Vlull sCIII. RlS istanco: 10
Ohm eente r scare J I . JIO, xl00, Jlooo. xlOk, xl OOk, xl mell . Men ures 1 ohm to 100 mel'
ohms. M. t..., 4~" 200 pA movement. Input rn istlnCl: 11 meeohms (I meeohm in probG)
on all DC Ii nges; 1 megohm shunted b, 35 pF on all AC ranges. Circuit: Bllanced bridge
(push'pull) usin g twin tr iOde . Accur,cr: DC :!:o3% , AC ....5 % of full sc. le. frequ lnc, re·
sponn: ±I dB, 25 Hz to MHz (600 ollm source). Tullu : 12AU7, 6AL5. Battlt)' roqulre'
ments: 1.5 V, s ize "c'' cell (not supplied ). Powor requi rlm enls: 120/240 VAC, SO/ 60 HI.
10 W. DI",,,,sions: 7~" H J 4 'Xo," W J 4 ¥4" O.

E) HeathkitlM-28 Service Bench VTVM
A deluxe version 01 the IM· 18 in a big stay-put size for your bench
and a big easy -ta-read 6" meter.
Kit IM~28. 7Ibs., ma ilable _ 46.95
Assembled SM-21 A, 7 Ibs., mailable ... .. .............•....90.00
IM-21 SPEClflCUIO NS - DC VO LT METER - Ranln: 0-1.5, 5, 15, SO, 150, SOD, 1500 Y
full scale; up to 30,000 V With .accesSO I)' probo. Input Resistanco: 11 meeohm (1 mellohm
in prObl) on all ranglS : 1100 megohms with accessor1 probe. CirCUi t: Balanced bridl l
(push'p ulI) USi nl twin triode. Accurlc" :!:o3%. 0' lUll sca le. AC VOLT MET ER _ Rlnl l S:
0-1.5, 5, 15, SO, ISO, SOD, 1500 rms scales (.353 01 peak·to-peak). frlquenc, Responn
(5 V ranI O): :!:o1 dB 25 HI to 1 MHz (600 ohm source, referred 10 60 Hz). CirCUit: Ha llwave
....ltage doubll r, usinl twin diode . lceurac1: 5% of fUll scare. Input Res istance &. Clpac ·
ltance: I mlgohm shun ted b1 40 pf measured at input terminl lS (200 pf al prOOI l iP).
OHM·..ETEIt - RanllS; seere with 10 ohm center xr . XlO, XlOO, Xlooo, XIOk, Xl00", Xl
mel. Measures .1 ohm to 1000 megohms with Intemll battery. Meter: 6" 200 iJ, move·
meat, polystyrene case. Prollt: Combined Ac-otIMS·DC sWitchlne prObe, sinlle jack input
for probe ond ground connec tions. OiYi clers: 1% precision type. Battery: 1~ V, " C" cell
(not supp' ied). POwer Rltlluitfll"'ls: 1201240 'lAC, SO/60 Hz. 10 W. Di••siOllS, 5" H •
12'Xo," W x4~" O.

F) Heathkit Laboratory AC VTVM
The IM-38 features extended accuracy in measuring low-level AC
voltages. Any voltage from 10 Hz to 1 MHz can be measured quickly .
It can also be used as a VU meter to Indicate changing AC voltages,
such as those that occur in speech or music equipment.
Kit IM-38, Sibs., mailabl e 52.50
Assembled SM·22A, 6 Ibs., mailable 85.00
'M·31 SPECIfiCaTI ONS _ fr.quenc, response: :!:o l dB 10 Hz to 500 kH ~. :!:o2 dB 10 Hz to
1 MIiZ, all IInglS . Ranl es: Ten rl nges tram 0.01 to JOO V rIftS lu ll scale . Decibel. : Tot. l·
range - S2 to +53, meter sca le - 12 to +2 dB (0 dB = 1 mW in 600 ohms), ten switch
selected rl nl es from - 40 elB to +SO dB in 10 dB sleps. III, Mt ImllOdlllce: 10 melohms
shunted b~ 12 pF on rlnelS 10 to JOO V, K alt, 10 megohms shunted b, 22 pf on ranllS
.01 to 3 V. Accuracr: Within S'" 01 hlll K lle. ".t, rtIl, ir,.. ts: 1201250 'lAC , 50/60
Hz, 10 W. DI", ,,, siollS: 1~/O H x ';'}f./O W s 414" O.

G) HeathkitIM-17-everyman's YOM
The perfect buy for homeowners, hams, servicemen, hobbyists,
modelers - everyone. All solid-state with FET inpu t for less ci rcuit
loading , bette r accu racy than ord inary VOMs. Features inc lude pert
able ballery operation, zero and ohms adjust controls, accessory
probe jack. DC polar ity reve rsing switch, three buil t-in test leads,
easy 3-5 hour assembly.
Kit IM~17, 4 Ibs., mailable ,. _. _ 29.95
IM·n SPEClf lCanOMS - DC YOUM n ER - h , r rani " : 0-1, 10, 100, 1000 Yfull SClles.
Input rts ist.onc:. : 11 me,. Oft III rlnelS. lcellrac,: :!::3% 01 fllil SClle . a c YOLTMETEI_
fo ur ranles: 0-1, 10, 100, l OOOY full scale. Input reslsbnco, 1 me, . on all rlnelS. k ·
curac, : ±5% of lull Ki lo. f rlll.eoq respII" : :!:o1 dB, 10 Hz to 1 MIiZ. OHM..n U 
four ranlOl: RU, RUOO, RU Ok, RU M. Input rOlistance, 1 me,. on all ranees. am,lil..r
clreMil: 1.4 V mercury cell (NEOA = 1611), bl tterles not suPl' lild. CENERll- Motl l':
4~", 200 ,.,., 100" movement. Dimens ions : 5~" H x 9~" W I 9" O.

H) Heathkit Line Voltage Monitor
The ideal accessory lor labs, shops, hams & CBer's, hobbyists. Im
proper line voltage can cause poor operat ion of test equipment and
ci rcui ts. With the solid-s tate IM-103, you always know what your line
voltage Is. When ca librated from a sou rce of known accuracy, the
IM-103 has an accu racy 01 ~2% . The large, expanded scale meter
lets you know at a glance what your power line voltage is.

Kit /M·l03, 3 Ibs., mailable 19.95
1"-1 03 S'EClf ICITONS - Vllta,e ran l o: 90 YAC (rms) - 140 VAC (rms). Vl ltIIl ace,r
ac, (Sino Win ), :!:o2 '" wilen cal ibrl ted with .. known .ille vollaeo. " wer requ iroll"ls:
90-140 VAC, 50-60 HI, 4.2 W. Oimtnsions: SIN' H I 614/0 W I 3" D.



New Multi-function Counter-only $12995

Inpllt Atl",...ter
Th ree ·pos it ion switch
provides + 1, + 10 or
+ 100 attenuation of
the In put s illnal.

Reset Switch
Pushbutton s wi tc h reo
sets th e display to ze ro
In any mode of opera·
t ion.

IIllellmp
Flashes on when the dis·
play Is upda t ed. Also
functions as a 10ILic probe
(see rll ht) for t r01.lble
shootlnl durinll callbrl.
t ion Of servielnl.

IJIl-41oo SPECIfiCaTIO NS - fUNCT IONS - rr"luelIey: 5 Hz to 30 MHz. Period: 1 ,liSe!:
reso lution to 99.999 sec. Tolllin: 1-99,999 events. INPUT - freqlln c, I . , e: 5 HI 10
30 MHz minimum. Sensitivity; 15 mV rms (50 mY. 5 Hl to 50 HZ). Peri.d hln Wldtll,
25 nsec minimum. Low frllluenc, Siplal l int ime: 1 msec for Silfl.ll lS less than 10 Hl.
Input Impedanc': 1 megohm Sh unted by IfSS than 35 pf . Protecl ion: 240 vo rts nilS at
60 Hz. Atllll ualor: Xl , n o, Xloo f i_ ed compensation. TIME BASE - rrMluenC)' : 10 MHz.
Setabll lly: ::!:1 ppm. Temperaturo Stability: ::!:10 ppm, maximum 00 to 40° amb lenl.
OSCILLATOR CONN[CTI ON - [xtornal Inpul frelluency; DC to 20 MHz. [xlemal Inpul Sen·
sitivity : TTL or 2.5 V rms from 50-ohm sou rce. Int emll Output: TTL sl,nal at 1 MHz.
GENEllL- llat . lntervll : kHz _I sec , MHz -I msec (indica ted by gate IIlht ). Manua l llUe:
DC control In events mode us lnl u lemal OSC inpul connector. Display Tim. : 200 msec
lIlus , ate interva l. hwet leql lrllllltll lS: 105-130 or 210-260 VAC (switch selected). 50/60
Hl. (al 25 watts .); Of 9-14 VDC at 1.25 amperes. Oimensionl : 2~" H I 1" " wI 101,lJ" 0
(lf SS handle).

Three Operltin l Modes fIIOO[
Modes for frequency menuTemenl "'....0 roo.
to 30 MHz, period measurement!: ..
to 99.999 seccees. or lolatllt '01
,vents countin, to 99,999.re easil~ '-'=",=-..., ...
switch-selec led. Measur, fr equency. •.or period.

base signal, or as an output 10 check the in ternal 10 MHz ti me base
or provide a convenient frequency standard 01 1 MHz lor bench use.
Operation from any t z-vcn DC source is possible with the IM-4100
- no ext ra accessories are needed. Power is applied through a rear
panel connector (mating connector supplied) .
And the IM-4100 is easy to build thanks to the open circuit board
layout. A simple gate li ght modif ication gives you a handy logic probe
for trouble-shooting should problem s arise.
It' s a great inst rument value at an almost-too-qood-to-be-t rue price.

Kit IM-4100, 7 Ibs., mailable 129.95

Overranl e l ndie.tor
lndle.les when the num ber to be
displayed Is larger th an the dis
play can handle.

I n , " Opt ralilll
Rei' p.nel con
nector permits
lise 01 any 12
volt DC power
source . A mat
inl eonnector Is
suppl ied with
the kit.

POWU/TIME lASE ' wltd!
Turns the 111-4100 on, selects
between kHz Ind Mliz for fre
quency measurements, Ind se
lecls second or millisfiond time
bau s lorperiod measu remen ts.

The most versatile counter
we've ever ollered .•• displays frequency to
30 MHz, period to 99.999 seconds, counts
events to 99,999 ...alllor only 129.95!
The new Heath kit IM-4100 is an almost unbelievable counter value.
It 's a fu ll fi ve-digit frequency counter, it will also funct ion in period
mode or totalize mode. II provi des bui lt- in input attenuation and
t z-vcrt operation all in one compact package.
As a I,equency counter, the IM-4100 is guaranteed to 30 MHz with
1 Hz resolution. Sensitivity is a low 15 mV from 50 Hz to 30 MHz,
50 mV below 50 Hz.
In the period mode, it measures intervals up to 99.999 seconds. Using
the millisecond time base, it resolves to 1 msec ! This mode can be
used lor low frequency measurements with high accuracy. Just posi
tion the TIME BASE switch to mS and the MODE switch 10 PER. Then
solve the equation f = lIperiod , using the displayed value.
The totalize mode will add up (totalize) event pulses-up to a count of
99,999. PUShing the RESET button starts the count at zero. An inhibit
signal can be applied through a rear panel terminal to stop the totali ze
mod e at any t ime, without loss of the displayed count.
The Iront panel attenuator swi tch allows the ampl itude of Input signals
to be divided by 1, 10 or 100. The pushbutton RESET switch qui ckly
resets the display to zero in any mode. Front panel display includes
overrange indicator and a gate lamp.
A rear panel swilch easily selects internal or external lime base. The
rear panel connector can be usee as an input for the external time
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Probes & accessories lor Heathkit instruments



Vour counter dollar buys more at Heath
180 MHz Counter with phase-locked
frequency multiplier. ••349.95

8-digit, 120 MHz Counter••• 279.95
120 MHz range . . . excellent sensitivity ... high stabi lity... low cost:
that's the Heath IB-11 02. 50 mV sensitivity over the enti re range.
FET input ci rcuitry oilers high impedance tor minimum circuit load
iog .. .automatic trigger ing level. The high stability 4 MHz temperature
compensated crystal oscillator pro vides unusual accuracy lor a
counter in this price c lass ... for even more criti ca l measurements
you can use an extern al t im e base. Eight-digil, cold-cathode readout
plu s lighted indicators for MHz, kHz, overrange and gate condi tion
mean resolution down to 1 Hz for frequenc ies up to 99.999 MHz...
10 Hz resolu tion for freq uencies over 100 MHz.

Kit IB·ll02, 12 Ibs., ma il able 279.95
IS·tIOl SPECIFICATI ONS - FREQUENCY MEASUREM ENTS _ RU1" I Hl to 120 MHz. 'Ite
ti lll" 1 IIISet. or 1 sec. AccurKJ ' "'1 counl :!: l ime base stabi lity. Readout, kHz or MHz
with li leet decima l point . $ lGH.IllNPUT _ Sensill'ity, SO mY rms. llll pedance, I "" , ollm
In pI'lliel with 35 £IF . Tria er ' ''11, Auto"'lt ie. Ower lo.d, DiOde nmtectee input circui t .
TUU BASE _ Crysul Frtlluency: 4 MHZ, TelO (Temperature COmp.nuled Crystlll O$cilli.
tor). StIII llity: Acil , nit. : : 1 ppm/)'1'. SlIort ten-, Better thin 0.5 ppm in 1 sec. T.....
, erllut . : :!:J ppm between 15°C to SO Ot. Lilli "Itqe: 0.5 ppm with :l:10 "," 'tOIUel
ell . nr '. fr tllUef!C' tri"''' II C: _",r.tlC,: :!:1 PPfII . • "C.: ::!:IO ppm. sam, le rate: 500 msec .
(Time between two open in~s of count in« .It.). EITERHAl. TIME BASE INPUT: FrteluenC)',
1 MHz WIth stab ility > 10 • ln,at impedanCl: lOOOU. MuimulII Input: 3V rms. UNEUL
- Ol.,'ay, 8 dillits plus O~effanlle, gat., kHz, and MHI 'amps. O,l frltin l temlllralurf
ranl e, Operaline 10° C to 40°C. Power requirements: 120/220 VAC, 50/60 Hz 30 W.
Conneclorl : Two BNC'S . Input on front panel, u te rnal clock on rear panel. Cl b,nei dimen
slonl : 8~~ W x 3~" H x 9l/.~ D.

500 vec max. Ki1 337-C, 1 lb., mai lab le ...........•... ....... 5.00

F) High frequ ency compensated scope probe features e C-60 MHz
bandwidth; 10 megOhm /11.5 pF input impedance; compensation lor
any 1 megohm /15-40 pF scope input; X10 attenuation; SOOV AC & DC
rating. Id eal lor use with 10-104 , 10-4510 and 10-4530 scopes. Assem
bled PKW-101, 1 lb., mailable ........••..........•... .... 26.95
PKA-101 -1 Accessory Pack .. . consists 01 the most commonly lost or
damaged parts 01 the PKW-101. Inc ludes th ree assembled tips , two
6-inch ground leads and one t z-rncn ground lead. PKA·101·1, 2 tbs.•
mail able , 9.95

G) Direcl (X1) scope probe is usefu l with scopes, frequency counters
or whenever you are checki ng waveforms and leve ls in any low impe
dance circuit. 1 megohm/30 pF input impedance. 600 V AC & DC
rating. Range 17 MHz typical. Rise time 17 nsec. typical. BNC con-
nector. Assembled PKW-104 , 2lbs., mail ab le 21 .95

H) 30 kV High Voltage Probes ... IMA-10~10 Probe multipli es DC
ranges of any 1D-megohm meter by teeter of 100. 1000 megohm input

1 Hz to 180 MHz range .• . sensitivity of 50 mV to 120 MHz, 100 mV to
180 MHz. Pushbutton selection of x1, 10, 100 or 1000 mu ltipl ier per
mits resolution down to 0.001 Hz for signals up to 10 kHz.
TCXO (temperatu re compensated crystal osci llator) provides high
stability and excellent aging characteris tics, insuring its fundamental
accuracy. Pushbutton select ion of 1 msec, 100 msec and 1 second
ga te times allow variable resolution readings. Rear panel switch and
input connection permit use of an externa l clock.
Features include 8-d ig it cold-cathode display plus range, overrange,
gate and loop-unlocked indicators ... separate AC and DC coupled
inputs .•.120/ 240 VAC primary. You don 't have to spend a fortune to
get VHF counting capability ... order your IB-1103 today.

KillB·ll03, 12 Ibs .• maila ble 349.95
la· I I OJ SP1ClflCATlONS - FIllllU1NCY MUSUIllM1NTS - Ranl e, I Hz to 180 MHz. Cal.
t ime: I msee., 100 msee., Of I see. Accuracy: ~1 count =:o t ime bue stabilily. IInGOut ,
MHz, kHz, or Hz With correc lly posi liooed decimll . SIGNal INPUT _ Muimu," senslti,ity,
50 mV to 120 MHz, 100 mV 10 180 MHz. Couplinl : AC and DC (Iwo separate inpul l ). 1m·
pedan c. : 1 megohm in para llel wilh 35 pF. Tr ln er In .l: Automalic. Ourrold : Diode.p ro·
tectee input ci rcuit . TIME BASE - Crystal frequ ency, 4 MHI TC)(O (Temperatu re Compen·
sated Crystal Osci llalo r). Siabillty, Aging rate =:01 ppm/~r. Short term better t han 0.5 ppm
in 1 sec . Temperatu re =:1 ppm between 15° 10 40°C. l ine vollag. 0.5 ppm with =:10%
vol lale cllange. Frequ..,cy trlmm ine: Accuracy =:1 ppm. Ra nge =:10 ppm. Sampl. ral e:
Appro• . 500 msec. (time betwe en two openings of counting la la ). FREQUENCY MULTI ·
PUll _ .anles versus Input frequen cy: XI : No multiplier (direc t coun l'nl). dO, 100 HZ
to 300 kHz. d oo, 10 HI 10 100 kHI . xlOOO: 10 HI 10 10 kHI . ACCUfacy, d O, =:0 1 count
=: l ime bale acc uracy. d Oll, =:1 count ::!: t ime base acc uracy. 11000, At less than SOD
HZ. =:1 count =: t ime base stab ility . At e rea ter than 500 HZ, :!:2 counts =: tim. base
stab ility . Te remaia lacked: Frequency rate of cllange must not flcted 10 HZ. l oc_ 1illl,
affer step frequency cllan..: d O & 1100 , 5 sec. for frequencies less than 500 Hz; 3 see.
for frequencies erea ler t ll. n 500 HZ. xl ooo, 1.5 see. for frequencies less than SOD HZ; 1
sec. for fre quencies Ireater Illan SOD Hz. l ack indic3tor, Front pane l lamp; ,·O/t .. _
locked, "On" =: unlocked . UTEltNAl TIME BASE INPUT _ Frequency, I MHz willi st..
bility lrea le r th.n 10- ' . llillut Impedance: 1000 ollms. MUimum In,lut, J v fmS. GENEIAl
- Oisll lly, 8...., dilils plus o~erran ge. gate, MHz. kHI . Hz and unlocked lamps . Operltlnl
temperature rlllle : Operatinl IO"C to 40°C. I'o.er ~qllirementl ' 120/240 VAC, 50/ 60
Hz, 40 W wilen nol using frequency multiplie r, 45 W when USinl frequency mult iplier.
CDnneclOrs: 3 8NCs. Input (AC & DC) on front pane l, extern al clock On fear panet. Dimen·
sions : 3~" H x 8~" Wx 9V." O.

for measuring voltages as low as 1 V in high-impedance ci rcuits.
Banana plug connector. Kit IMA·100-10, 2 Ibs., mailable . • . • •10.95
IMA·100-11 Probe provides X1 00 measurement capabi lity for meters
with t t -meqohm input impedance. Phone plug connector with alliga
tor ground clip. Avail able kit or assembl ed. Kit IMA·100-11, 2 Ibs.•
mailable ... ........ ..... ..•.......•••..••.•...•.. ...•• 10.95
Assembled SMA-100-11, 2 Ibs., mailable 13.95
IMA·1000·1 Probe provides X1 000 attenuation for meters with 1-meg
ohm input impedance. Banana plug connector. KilIMA·1000-1 , 2 Ibs.,
mailable 10.95
Accessory cables lor in ter-connect ing instruments such as scopes,
counters, etc. All cabl e is AG·58A/ U, 50 ohm impedance.
Assembled SU·501·1 , 1 lb., BNC/BNC, 1 lb 7.50
Assembled SU-501·3, 3 11., BNG/ BNC, 1 lb 7.50
Assembled SU-501·6, 6 tt., BNC/BNC, 1 lb. . _. . • . . . . .... . • . . . 7.50
Assembled SU-502-3, 3 ft., BNG/ UHF, 1 lb.........•.•..•..•.7.50
Assembled SU·503-3, 3 ft., BNC/Banana, 1 lb 7.50



It silently selects channels with dig ital-logic accuracy-it displays
the channel digits on the screen-it displays the time digits on the
sc reen-it uses a fi xed filter IF that never needs alignment- it uses
more integ ra ted circuitry than any other set. Yet the kit-building pro
cess is easier than ever.

Silent, All-Electronic Touch-Tuning- no knobs to turn, no noisy tu r
rets, no humming motors and no mechanical contacts to clean. Now
you just touch a button on the front panel o r opt ional remote control
t ransmitter and the programmable Digital Counter silently sweeps up
or down through any 16 preselected station. Release the button and
the new UHF/VHF Varacto r Tuner is p rec isel y locked-in on the chan
nel of you r choice.
You program up to 16 channels into the Touch-Tune System located
in the convenient sli de-out service drawe r. You ca n p rogram any
channels in any sequence, interspers ing UHF with VHF, even pro
gramm ing the same channel to appear more than once if you l ike.

The ch annel number is seen on the screen - The Heath-designed
On-Screen Electronic Dig ital Channel Readout has bright white nu
merals that are easy to see - I rom across the room, from any viewing
allgle. Each time you change channels. using the Touch-Tune button
either on the set o r on the remote control , illuminated dig its (adjust
able brightness) identify the UHF and VHF stations as you cycle
through the channels. After stopping at a desired program, the read·
out remains on for as long as you want, up to 1\7 minutes, o r stays
on all the time . . . the choice is yours. And you ca n posit ion the dig ital
readout anyplace on the sc reen. too.

We even changed the way you adjusl the sound - With the opt ional
remote control installed , a touch of either of tw o buttons on the set o r
the remote automatically raises or lowers the sound in a series of
small steps. Just hold the button down unt il the sound level is right
where you want it. This also co ntrols the volume 01 the Hi-Fi Sound
Output (to your separate ampli f ie r) so you ca n control it w ith you r
remote transmitter.

Build-in an optional Electronic Clock with Digital On-screen Read
out - t rue d igital circ uitry gives you the time in lour-digit, six d igit,
t z-nour Of 24·hour lormat. A programming board in the slide-out
service drawer lets you set you r c lock to display t ime the way you
wa nt to see it. The on-screen d isp lay appears d irectly bel ow the
channel numeral in same-size 1" d igits. And wh en you add the clock
option, it becomes an integral part of the channel disp lay, respond ing
to the same controls. It ca n be positioned anywhere on the sc reen
with the channel d ig its, remains on for the same pre-set length of time.
or remains on constantly.

A Heatll-delligned IF Filler sets this TV apart from all others - For
truly superior color reception, part icular ly in urban areas where mul
t iple t ransmitters are located or where multi-channel cable service is
availabl e, we designed a lixed tc-typ e fil te r wi th an IC IF ampl if ier
into the GR-2000 ... a "first" in the television industry. This unique
c ircui try p rod uces an ideally shaped bandpass that g reatly reduces

Our famous 6R-2000
adjacent-ehannel inte rfe rence. And, th is totally new approach to IF
design gives the GR·2000 anothe r equally important plus- a con
sistently excellent color picture, year after year with no need for
per iod ic instrument ali gnment. The GR-2000 IF system eliminates the
highly c ri tical traps that go out 01 adjustment because of normal
componen t value changes th rough aging. In short . the Heathkit
GR-2000 will maintain its best p icture longer than any set w ith ord i
nary IF design.

Add Total Touch-Tune Remote Control - it's an all solid-state ultra
sonic system that lets you select UHF/VHF ch annels, co ntrol volume.
color t int and intensity , on and off. And you do so from as far as 20
teet from the set. The ch annel selecto r and volume buttons on the
remote also may be used to return the channel and clock read outs to
the picture sc reen whenever you wis h.

The easiest-to-build color TV we 've ever offered - The GR-20oo 100%
soli d-state chassis has 19 ICs, including custom MOS designs, plus
another 13 ICs with the remote control and yet another IC if you add
the clock. DC controlled contrast lor less picture interference. IC
color amplifier for truer colors. IC color oscillator and automatic
phase cont rol for more precise and reliable tints. IC automatic gain
control for improved senstttvjty. stability and noise immunity. Im
proved p icture interlace fo r remarkable image definition and crisp
ness. For all this. the actual assembly operations lor this kit have
been greatry simpli f ied. The GR-2000 has tewer point-to-point con
nections, more ICs, more mod ular ci rc ui t boards, more prefabricated
wiring harnesses and cables, and fewer chassis-mounted parts to
make it easie r to build.

New, latest·dellign picture tube - a deluxe Black (Negative) Matrix
25V picture tube now with fully illum inated dots and black "sur
round" ... it all adds up to greate r contrast and a bright , viv id picture
that's one of the f inest in the worl d.

New exclusive Heath een-seretee features - no other manufactu rer
offers them to you at any price. Built-in se rvice facilities such as a
new digita l-design t rue dot generator, purity and convergence ad
justments ; tes t meter; new vertical and horizontal centering circuits;
new Top-Bottom-Sides pincushioning corrections; new " Service" ci r
cuit board puts everything in an easy-to-lind place.
We set out to design the most advanced and unique color TV avail
able today ... we believe the performance of the set speaks fo r itself.
The dig ital-design Heathkit GR-2000 . . . it will change your mind about
color TV.

Kit GR-2000, chassis, tut e, 1 speaker (less cabi net),
147Ibs ., Exp.lFrt , 689.95
Kit GRA-2000-6. Remote Control , 4 lbs., mai lable 89.95

Kit GRA-2000-1 , Dig ital Clock Accessory, t Ib. , mailable 29.95

GRA-200o.7. second speaker fo r GR-2000, fi t s space provided in all
GR-2000 cabinets, inc ludes all necessary connecting cables, 3 Ibs.,
mailable 6.50
'1·2000 SPECif iCATI ONS - Pictllre tll ~e: 2Y' (diagooal). Vin-inc . rea: 315 sq. in. De
flect ion: M"net,c, 90 degrees. h Clls : Electrostatic. Con r ra::rnc. : ~gnetic. Antenu
inpllt impelb nce : VHF: 300 !? bal.nct'll or 75 0 Ilnba lanced. UHf: 300 U b,lanct'll. TIln
inC nlnee: TV chlnnels 2 tIlrouill 83. (Preset any 16). Pictllre IF Clrrler: 45.75 MHz.
SOUnd If carrier: fl .25 MHz. Ctlo r IF lIl'carrler: 42.17 MHz. $ellnd If carrift": 41.25 MHz.
CtIDr If Ill_carrier, 42.17 MHL $toIlDd If fft'llll tn cy, 4.5 MHz. Videe If bnn idtll: 4.011
MHz, .t 6 dB lWwn. NI"'i OlitPllt: Olltpllt impellance: 2200 U. frtllllrllCJ response: ::!: I
dB. 50 Hz to 15 kHz. Mann,nic distortion: Leu tIlan 1"" at 1 kHz. Olltpllt "Itace: greater
than 1.0\1 rms. Alidi. DIItplll : OMlp1i1 IlIIpelbnce: 4 Q or 8 U. OMtPli1 power: 2 walts..
Powet' reqMinmtllls: llO to 130 volts AC, 60 Hz, 200 walts. Net weifllt: 112 Ibs.
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - ~ , ~ , ~ " " ' ~ " ' ~ , ~ , ~ - ~ , ~ " ' , .

: h pedited . 8-Hour NC>-Cha rve W.rr.nlJ service Plan lor So lld·SID" TV Modlll•• ' :
, Special ..rvlce facilities heve been esl.bUshed at the laclory and aU Healhkll ,
, Electronic CeRlela to ex pedite service snd return 01 Solid-Slate TV ctrcutt ,
, modules within two working daya (plus t ransportalion l ima ). II II component ,
, proves cetect.ve during the 9O-day warrenty period, the modules will be ,
, servtced with no charge lor paris or labor. II the proble m Is due 10 a con- ,
, slluction errOl or if th", gO-day warranly has expired, modules will be se rviced ,
, at II fixed charge 01 55.00 per module . All pic ture tubes warrante d lor two ,
, full ye ars . ,
~~~,~,~"",_~~~~,~~~,~,~,~,~,~~"",_~,~,~J

Optional Digital Clock
Gives you on-screen readout
of the t ime directly below the

channel num ber read out when the
set is "on" . Clock circui t boa rd has

jumper wire for selecting 12 or 24-hour
format. You set your on-screen display

fo r hou rs and minutes, or hours, minutes
and seconds. Order w ith you r GR-2000, or

add it later.

Kit GRA.200D-1 , Digita l Clock Accessory,
1 lb., mailable ... . . , . . . . . ....•. ... 29.95

All TV picture tubes are warranted tor 2 lull yesrs.

Ultrasonic Remote Control
Gives you wi reless armchai r

control of on and off, volume,
VHF/UHF channel selection, up
or down color intensity, and tint .

Plus, a touch of the volume button
automatically recall s the d ig ital

readout to the sc reen. Kit includes
receiver for in-chassis mounting and
hand-held transmitter. Operates from

an-teet away from set.

Kit GRA·2000-6, 4Ibs., mai lable .... 89.95



25V digital color TV Finished cabinets
for your GR-2000

Mediterranean cabinet with doors
Handsome , simulaled woo6-gra in bi..fo ld dooll tum
thil Me dile rrane a n model inlO a magnifice nl piece
01 furnil ure in ill own riolli. Open l he m lor a pano
ra ", ic vie w of your superb GR-2000 piclure . Con ·
slructed of selKl solids and .... n&ers willi . imulaled
wood-g rein base and tri m. F;nls l'>&d in ricll dark oak
stein. Metal hardware is fin ishe d in Windsor Ant ique
Gold lone. SlIipped fully assembled and finished end
eccepIs a second speakerfor full-width sound repro
du<;lion. Me asurel 29K." H x 48""''' W I 23" O.
(26X." 0 in<;ludino <;up).

GRA·2000-5, 126 Ibs ., Exp.lFrt... , . 219.95

Ea,ly American cabinet
An e xcilino contrast _ lraditlon.l Early Americ:an
de s.i gn 10 house Ihe world-, mOSI advan<;ed color
TV. Fe lllures twin speaker capabilily thai giva. you
Ihe opUon of room-filling sound. Consln,tCted 01
d i. l ressad maple stained wood aolids and van ....
.,;cenled by si mulated ....ood-gr.in I. im. Ha rdw.re i.
metal wilh Windsor Antique GOld Iinlah. Shi pped
lully .ssembled a nd flni,h ed. Me asu re s 31K." H )I(

<17'''''' W " 20 .... .. D. 123X." 0 Including c up).

GRA·2000-3. 94 Ibs ., Exp.lFrt_ . . . . 169.95

Mediterranean cabinet
l uxu riOus Me dilerrane an sl)'l inO Ihll ee ....as as a
slJilably subtle back-drop for you r brilli.nl GA.2000
<; olor pi<;lure. DesiOned 10 e<;cepl Iwo mlich inO
speakers ' o r su rroundi n.g sound. Cllned of furni
l ure-g rade soHds a nd venee rs wilh ,imulaled wood ·
Orain trim. FiniShed in lovely dark oak lIai n. Mel. 1
ha rdware feat ures Anlique Gold linlsh. Shipped fully
assemble d and finish ed. Me as ure s~." H • <lg ''f'"
W • 2Q"" " O. {23''f." D Including cup).

GRA·2000·4, 92 Ibs ., Exp.lFrt. . .. . 169.95

Contemporary cabinet
Here's conlempo ra ry 51)'linO et III ' inesl - a filling
formll for Ihe wo rld 's mosl a dvanced colo r TV let .
Has dua l speaker capabilily Ih.t leis you place
.ound on bolh s ides of tne screen. Comea com
plele ly assembled and Ilnished.Carelull y con'trucled
of "Ieci solid, and veneers wilh oiled welnul ,t.in,
Me asures 28~" H " <16 ''''" W " 2O'f." O. (23~" 0
includlno cup).
GRA·2000-2. 89 Ibs ., Exp.l Frt... . . 159.95

••
1S lnteerat.. CireM its 11 Cs) sim
plify kit bUlld,ng and perm, t Ultra'
soph istica ted tecllnolol:)' w.th long
term "l~bilil)'.

On4 enu ClI, nnt l ...Hllt in bll.
bri(h t numel1ll$, With .cljustlble
briglltneu _ euily viewable Irom
OIcro» tile room . t any viewing
'Ingle.

f iltll' fllter If tota lly eliminates
instrument If OIlignmen t forever
gives idea lly sllapeil bandpau to
ehminOite critical traps a nd inter
tereeee _ .nothe r Heath tlelusive.

Silmt lll·Eleclnnlc Tu nine with
""' tombi na liO/l UHF/VHF VII'lIC
lor teee r lotated inside the chls
sis where it is completely s.hie lded.

Compact Con temporary Cabinet
Houses your GA-2000 In contemporary eleg anc&
even where space 1, lImited , Like all Heath cabinets,
it's soli dly const ructed of wood solids and veneers
finished in lu ~uriou8 oiled walnut 8181n, Comes
fully assembled wit h cutout l or one speaker. Mfl 8.s·
ures 3H," H K33~" W K20~" 0 (24 '10 " 0 Inc lu d
Ing cup) .

GRA·200D-8, 60 lbs., Exp .lFrt. . . . .129.95

Simulated TV Pic tures

Only the Heathkit GR-2000 offers you all of these features:

O.SCr"lI Clock Rudeut _ gives
YOU the correct t ,me ,n lour or
sl l-dig it f ormOlt, and with yo ur
cIIoice of 12 or 24 hour time.

Pn cnllll malll , Cllanaal S'l.ction
throuih digita l up-dow" counler
with compuler·lih proa;r,mminc
board _ , breakthrOUl;h in new
tunina: ccnveniencf.



Heathkit Digital Time and Weather

neetrente ClackS I nd Watches_ a comple te guide to eree
trcrnc tImekeeping WI th sections on dIgital CIfCUltS, tlme
bases anc more . Incl udes instructions for two projects.
£01'·201 S.SO·
"SlO minimum order for book onl, purcllise. No mlr. ,mum
when book order I ccompanles kIt order. Include JSe lor
eilCh bOOk to cover postage and handling.

DC·tM2A .. GC·l0920 SPECIfiCATIONS_Power relluir!ment, 120 VAC, 60 Hz, 7 wa tts.
Accuri cJ wllh A.C line, Determined by I ccura cy of power nne freQu ency. Accu¥lcy wltn
bittel'}" ' Depending on ca re in ini tial calibra tion, battery d,scharge curve, and tempera·
ture. Dimensions, 8%" W • 4V," D x 2'o':z " H (4" H WIth pedestal), OispllY, 6 digIts,
7 sellment neon planar,

F) Big savings on this deluxe Digital Electronic
Calendar/ Clock... now just 69.95'
In th is unique timepiece, we swapped the alarm featu re of the GC
1092A for the date- and held the same low kit price.
Instant time and date. The GC- l092o not only b rings you the ti me in
hou rs, minute s and seconds in bright orange lh"-high 7-segment
Beckman planar gas di sch arge tube d igits -it also automatically, or
at a touch, brings yo u the date In fou r dig its for the month and day.
A swi tch selects 12 or 24-hour time format to suit yo ur taste, and
another swi tch lets you display t ime continuously o r automatically
d isplay the date two seconds out 01 every ten. Or, simply touch the
elect ronically-activated control on top of the case to call up the date
d isplay for approximately five seconds any time you want it.
Stand-by battery supply takes over instantly in case of a power inte r
ruption. It also features automatic control of display b rightness 
bright in brightly l it areas, d im in d imly lit areas-and a swi tch is
provided for a continuously bright d isplay if desi red.
A " hold " swi tch on the bottom panel makes it easy to time inte rvals or
set the clock. A batte ry-save switch position d isconnec ts the battery
when clock is unplug ged. A bu ilt-in charg ing circu it keeps nickel
ca dmium batteries at lu ll charg e or you can wire th e GC- l092D for
ncn -recharqeable standard batteries. Whether you use it at th e ctuce.
in th e ham shack, or around your home, you'll find th e GC-1092o the
easiest way ever to keep on t ime and up to date . l ess batteries.

Kit GC-10920, S ibs., mailable . .Was 82.95 SALE 69,95'

E) Save on our deluxe Digital Electronic Alarm
Clock with standby battery power... just 79.95
You'll realize the GC-l092A is one of the WOrld's linest timepieces
the minute it wakes you wi th a gent le intermittent "beep." There are
no swi tches or buttons to fu mble fo r. Just touch the Heathki t " logo "
on top of the case to turn off the alarm . . . electronically . If yo u acti
vated th e snooze cycle the night befo re, the GC·1 092A wi ll let you
enjoy up to an hou r 01 7·minute catnaps. Even if the power is inter
rupted duri ng the night, a built-in battery power supply keeps the
alarm-and yo u-on t ime, with out the d isplay. When AC power is
restored , the correc t time will once again be d ispl ayed , no need to
reset th e c lock. If you wire th e GC-1092A fo r nlckel -cadmtum bat
te ries, a built-in c ircui t keeps th em at fu ll charg e.
Deluxe features, kit prlce - switch-selected 12 or 24-hour (mi litary)
t ime format ;an AM indicato r light lets you set the alarm for either 9 AM
or 9 PM ; an automatic light sensor d ims the d isplay in dark rooms so
it won 't keep you awa ke at night and a battery-saver switch d iscon
nects the batteries when the cloc k is unplugged lor extended periods.
Hours, minutes and seconds are d isplayed on b ig, ¥2 "-high 7-segment
Beckman p lanar gas d ischarge tubes for easy visibility. A "hold "
swi tch makes it easy to lime intervals o r set the clock. The hand
some low-profile case in luxuri ous brown tones is compati ble with any
decor and sits atop a removable pedestal base which swivels for easy
viewing from any angle. Plug-in ICs and color-coded wiring make it
an enjoyable k itbu ilding experience. l ess batteries.

Kit GC-1092A, Sibs" mai lable .. . Was 82.95 NOW 79.95

IIC·1OGS SI'EClflCATlONS-letunC)' , determined byline IrequefICY. I',wer ReqUirement,
120/240 'lAC, 60/ $0 Hz. Oimensllnl , 2 lo'z~ H• J" W1 4¥4" D.

D) Budget-Priced Electronic Digital
Alarm Clock ...now just 49.95
The GC-l005 makes waking up a li ttle easier. It wakes you to a gent le
elect ro nic "beep " and a swi tch on the back panel lets you take add i·
tional 7-minute catnaps, up to an hour. An other switCh " holds" the
time lor easy, accurate setting. Should th e power be interrupted for
more th an a few seconds, the d isplay shows all "eights.. until the
clock is reset. An easy kit to build-most parts mount on two ci rcu it
boards. Can be wired for 12 or 24·hour readout.
Kit GC-1005, 4 lbs., mailable .. .. Was 59.95 NOW 49.95

•••••••

C) Heathkit 5-in-1 Weather Station .•. 89.95
Indoor and outdoor temperatures, baromet ric pressure, wind speed
and direction - all with electron ic accuracy and reliabili ty . The Unit
Mag barometer has 2V2 times greater point deflection than conven
ti onal barometers so you can observe changes as small as 0.02
inches o f mercury. The thermometer is calibrated in two degree in
crements from 40 to + 120° F and a switch selects indoor or out
door readings. The windspeed indicator has tw o ranges - 0-30 mph
or 0-90 mph and 8 wind di rec tion lights otter t rue 16-point resolution.
The ID-1 290'$ walnut-grained plastic plaque can be hung verti cally
o r hor izontally and it ca n also be used as a desk set with th e stands
in clud ed with the kit. The remot e transmitter assembly (windcups,
we ather vane and outdoor temperat ure sensor) clamps on to any TV
antenna mast and is connected to the plaque with optional e-wrre
cable (be low). Incl udes co mprehensive weather book.

Kit 10·1290, 9Ibs., mailable 89.95
IDA-1 290-1 , 50 It. cable. 2 tcs .. mai lable 7.50
IOA-129Q.2, 100 II. cable, 4 Ibs.• mailable 13.50
IOA-129Q.3. 150 ft. cable, 6lbs., mailable 18.50

"Hurry, sale prices end January 2, 19761

IO·U fO SI'EClflCAT IONS - Tem,er,ture R. ,e: Flhrenheit - 40 to + 120°; Ce lsius - 40 to
+ 500". AeeurK,: Celsius. ::tl°C fr(lm - 15~ to +$OcC, ::t20C from _]00 to - lSoC.
fl hrenheit. ::!: 1~ f fr am +200 to + 120°F, ::!:2° fram _30° 10 +2O"F. rower Requir. ·
lIIet1l, 110-130 'lAC, 60 HZ, 4 te 6 Witts IpproI. OillletlS ilMlS, 2Y.z" H • 1" W • $. D.

B) Indoor/Outdoor Digital
Thermometer ... 59.95
The 10 -1 390 monitors indoor/ outdoor (or any two temperatu res) with
big, bright digi ta l readout. A swi tch selects either Fah renheit or Oel
sius readings. Another swi tc h lets you choose co ntinuous readings of
one temperature or alternate read ings 01 both. In th e "alternate"
mode, each temperature is displayed alte rnate ly for about 4 seco nds,
In "hold", a single tem perature is monitored continuously w ith up
dated read ings every 4 seconds. The large planar gas discharg e
readout inc ludes pl us and minus slqns as we ll as indoor and outdoor
ind icator lights. The 85' 01 cable in cluded with the sensors perm its a
variety of cu stom applications - home freezer, hot house. garage,
basement, pump house, swimming pool , aquariu m, almos t any tem
perature. Black cvcctec > plastic case with teak-grain vinyl inserts
match es th e GC·1094 digital cl ock and 10-1590 digital wind speed/
di rection monitor. '

Kit 10·1390, S ibs. , mai lable 59.95

IO-U 90 SPECifiCATIONS_ Wind S,eed, 0-99 In miles per /lour, knots IIr kilometers per
hour (choice 01 tWO). Res,onse TlIresllllld: J mph. Auurat" ::!:1 dicit or ::!:!O"', WhiCh
ever Is eru ter. Direction RespOllu TIIresllald, IPPro., 2 IIIpn. O,erltina; h m'er"....'
Remote t"nsmiller. --4(l to +120° f ; Re<:elver, 0 ta +1$00 F. Pllwer Requiu metl t: 120
'lAC, $0/60 Hz. 5.$ WiltS. Oima si..s, Re<:eiver. 2Y.z" H • 1~ W • $" D, Remote IrInS'
mltter, 30" boIIm.

A) NEW Digital Electronic
Wind Speed and Direction
Indicator .• •just 69.95
Our new 10-1590 is unique - a wind direction
monitor and a highly accurate wind speed in-
d icator with an easy-to-reed dig ital display. lasJ to ~ulld . Most PlrU
Irs perfect for pilots. boaters _ anyone whose mount on l wo circuitbOirds.
activi ties are alfected by the wind.
A bright. two-digit, planar gas d ischa rge read
out displays th e wind speed. During construc
tion. you pick the two readout modes you
need from three available modes: miles. knots
or kilometers per hour. A rear panel switch
ch ooses either of the two selected modes and
front-panel lights show whi ch mode is in use. Cllllllse l"l1 rudllyt mlldU
A switch on the rear pan el and two ci rc ui t trcm mph, knllts I nd ane-
board co ntrols ca librate the 10 -1590 lor hi gh- meters per neur.
Iy accurate readings. The wind d irection indicato r uses incandesce nt
bulbs to mark th e 8 principal co mpass points. Two ad jacent bu lbs ca n
light at th e same time to ind icate an intermediate d irection, providinq
16-point resol ut ion.
Installation Is easy. The remote t ransmitt er boom clamps onto any
1 to l lh ~ rooftop TV antenna mast and is co nnected to the rece iver
with optional cable. The rugged cvccrece plastic case with teak-grain
vinyl insert matches ou r GC-1005 Digital Clock and 10 -1390 Dig ital
Thermometer.

Kit 10-1590. 7 lbs., ma ilable 69.95
IDA-129Q.l , 50 ft. cable, 2 Ibs., mailable 7.50
IDA-129Q.2, 100 It. cable, 4 Ibs., mai lable 13.50
IDA-129G-3. 150 ft. cable, 6 lbs., mailable 18.50
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Tile remote tran"".lrter Isselllbly for
me ,0-1290 and 10.1590 c,amps eas
I,y to any TV antellna mnt.

New Low Prices on Digital ClockS

C)
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tile lo-t 290 and 10..1590 c'amPS elS
Ily to any~ anterma mast.

F) Tilt GC.I092A & 0 can be Il!oed witll or withOut their pedes
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Heathkit Continuing Education series

HEATHKI
CONTINUING
EDUCATION
~

Heathki t Continuing Education
Education has always been a part of Heath's business philosophy
a subtle part of every kit. Now, with the establishment of the Heathkit
Continu ing Education series, we offer you the more formal/earning
opportun ities you've asked for... with the quality
and thoroughness you've come to expect of Heath.
To keep you in tune with this changing , increasingly
complex world .. .expand your horizons .. •improve
your techn ical competence ... and add to your enioy
ment of electronics. Learning can be fun ... easy...
and inexpensive .. .wilh these new Heathkit
Individual Learning Programs.

NEW-Heathkit Individual Learning Programs.
Self·instructional electronics courses
designed to give you more knowledge
in a shorter time, at less cost!

YouSel
IhePace

Experimenter Trainers. Low cost options to help you more
conveniently perform the experiments as you study.. . and useful later for
breadboarding your own design projects. Perfect for testing components and
circuits. Solderless sockets for fast connections. Built-in power supplies,

signa l sources, and controls. AIJ-in-one convenience and versatili ty.

--

Easy
To-Use
Trainers

. L.·slen 10 Multi·media makes learning more interesting and faster paced. Heathkit
_ programs incorporate not only a variety of printed materials and expert-

. .. ments, but also audio records to provide you with an introductory overview
~,"",""''''..earn of the subject and periodic reviews of pertinent topics. A unique learning

experience. Fast, effect ive, fun. --
Coordinated experiments re inforce each subject. Actual " hands on" Experiments

experiences that help you learn, and give you practical applications of a D-_I ••
the subject. And all the parts for every experiment are provided with ....a.I'" 5 . •

each course. You learn by doing! _ .~
~.. .

Your Personal learning System
Mufti-Media Programmed Instructions with Coordinated Experiments and Experimental Trainer.

A system that is " you" oriented. Designed for independent study at your own pace. No teachers,
no schools, no library reading. The system of programmed instruction units not only teach you

the subjects, but also how to learn thoroughly, efficiently, fast. Modern
educational techniques lead you quickly to an understanding of fun

damental electronic theories. Comprehensive learning guides take you
through, step-by-step, integrating and reinforcing with coordinated kit experiments.

Finall y, self-evaluation qu izzes help you check your progress .

The Fast, Simple, Inexpensive Way To Learn
Just what you want. Individual instruction programs with the back-up hardware you need to make
them thorough and fast (as little as 15 hours completes an individual program). Inexpensive, too
(courses in the Electronic Fundamentals group cost as little as $39.95, the Digital Fundamentals
course only $49.95). And those low prices get you all the text materials, records, and experiment
parts. The only extra-cost options are the ExperimenterlTrainers at $59.95 and $69.95. And you
can order a combination of courses and trainers and save up to $25!

As low as
$3995

a course
You are in ccntrct, This is your personal program ... you decide what courses you want to take, how

far you want to go. No school, no admission requirement. No instructors, but Heath 's Techn ical
Consultants will answer your every question. No lesson tests to submi t. But if you want
to receive recognition for completing a program you can submit the optional final exam.

A passing grade brings you a Certificate of Achievement and Continuing Education
Unit (CEU) credits. CEU credits are a nationally recognized means of acknowledging
your participation in formal adult education and are recognized by many employers
and formal educational institutions.

Get started now! See full information on next pages.



Learn electronics this fast,

r'
-=:::::::::::-:-'~-:~~ " Electronics Fundamentals"-a comprehensive series that gives you

a solid, practical foundation in electronics

- /- .,. ;t!~-.,....--

Semiconductor Devices Course.....-:J.:l Course onlyJ

...---:: ' 39.95

- -~......-' '''''''' Course & Trainer
~ 89.95
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Coming in early 1976
Part 4 of the Electronics
Fundamentals Course,

" Electronic Ci rcuits
and Appli cations."

SAVE 248 5
Buy all 3 Electronics

Fundamentals Courses and
the EJ:perimenterlTrainer.

DC Course & Trainer, only 89.95
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AC Electronics Course
(arai/able mid..Januarr'

1

Course only,
39.95.....'

~~~ Course & Trainer
~ 89.95
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DC Electronics Course
Course only 39.95
Trainer only 59.95

DC Course & Trainer 89.95
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Digilal Techniques Course, 49.95
Digital Experimenter/Trainer, 69.95
Digital Course & Trainer, on'y 109.95

" Digital Techniques"
- you learn digital logic, circuits, application,

and equipment with emphasis on integrated circuits.



easy, low-cost way Order your Experimenter
with your courses and save!
Use them as you learn
use them later In projects.

" Elec tronics Fundamental. .....
in 4 easy steps.

The four Individual Learning Programs in this
series provide a co mplete ove rview of the
subjects vita l to an under standing of elec
I ron ies. These subjects include electrical
princ ip les. electronic component operation
and application, and the theory 01 operation
of all basic electronic circ uits .

Foundations for Specializing
The four prog rams are general in nature and
do not emphasize anyone particular elec
t ronic specialty. Instead, the prog rams pro
vide a solid educational foundation in basic
electronics lor anyone wishi ng to later pur
su e specia lties such as com mu nications,
d ig ital electronics and computers, industrial
and consumer electron ic equi pment repair.

Learn How Your Kits Work.
The programs also are Ideal for hobbyists
and experim enters w ho want to know more
about elec troni cs ...who want to rea lly und er
s ta nd how their kits work .. . to expand their
hobby to its fu llest satisfaction.

Take only those programs you need.
Because o f thei r m odularity, t he individual
p rograms in Elec tronic Fundamentals are
very fl exible. You need purchase on ly those
programs coveri ng the su bjects i n whic h
you have an interes t or need. Although each
prog ram is a prerequisite for the next, other
experience o r training is also applicable. You
d ecide whether you meet the prerequisites
for each. The fi rst p rogram , DC Electro nics,
assumes no prior knowledg e o f e lectron ic
pri nci p les. Any one w ho is a high schoo l
g rad uate should be able to complete t he
program.

Up-ta-date.
These programs are the latest.. . up-to -date
In tec hno logy to keep you up-to-dat e in
knowl edge. Emphasis is on semicon ductor
technology, both d iscrete components and
integrated circuits. See the course outlines
In the next column .. _orde r those now that
you need to get in step with t he expanding
wo rld o f el ectron ics.

" Dig i ta l Technlques... .. key to tomorrow,
This Ind iv idual Lear n ing Pro g r am is de
signed for engineers, technicians, scientists,
and hobbyists who need a good unders tand
ing of mod ern d ig ital t echniqu es t o st ay
up-to-date.

Making " Im possib les" Realit ies.
Today, digital techniques are used virtually
everywhere in e lectronics. Integrated cir
cuits have made d ig ital techniques '3 rea l
isti c a l tern at ive to ana lo g m et ho d s. A nd
d igita l t ec hniques permit so phisticated con
t ro l and measurem ent formerly impossi b le
or im practica l.

Expand Your Horizons
Sooner o r ta ter, everyone in e lectronics and
o ther sciences wil l encounter t he need to
know d igit al t echn iqu es. A s t ec hno logy be
comes mo re sophistic ated and applications
broaden i n scope so you, too, must expand
your basic knowledge to keep pace.

Prepare Today.
The Heat hkit Digital Techniqu es program
will provide you with a soli d backg round in
d igital fundamental s. Get ready today for
tomorrow.

" Electro nics Fundamentals" Courn Oul1ineL
Part' - " DC Elecrronics" Text! Records lParts
Electronic princip les, laws, theories; component
operation, cha rac te r istics, use; measurement
techniq ues, basic circuits, prac tical applications.
Prerequisites: h igh school or equivalent. Average
min . completion rime : 2Q hours. Credit: 2.0 CEU
and Certificate lor passing oplional l inal exam.
8 Unit-SubjecfS: 1. Electron Theory ; 2. Vo ltage;
3. Resistance ; • . Ohm's law; 5. Magnetism ; 6.
Elec trical Measurements ; 7. Network Theorems ;
8. Inductance & Capacitance. Optional equip
ment needed: Heath IM·17 VOM or equivalent;
solderi ng iron. smali tools; record p layer;
Heathki t Experimenter /Trainer.
Model EE-3101, DC Electronics, 5 Ibs.. . . .39.95
Kit ET-3t oo, Exper.menter, 6lbs.. mailable, 59.95
Mod.ls 31 0t & 3100 ordered together, only 89.95
Part 2 -"AC Electronics" Text!Records lPar"
Alternating cu rrent principles ; effect on resistive,
inductive, capacitive components; circuits, ap
plications. Prerequisites : comple tion 01 Heathki t
DC Elec troniCSprogram c r ecctvarent experience.
Avera"e min. completion time: 15 hours. Credif:
1.5 CEU and Certificate lor passing optional final
exam. 6 Unit-Subjects : 1. AC Fundamentals; 2.
AC Measurements; 3. AC in Capaci tive Circuits;
4. AC in Inductive Circuits; 5. Transformers; 6.
Tuned Ci rcuits. Opl/onal equipment needed:
Heath IM-17 VOM or other; soldering iron, small
tools ; record player; Heathk i t Expe rimenterl
Trainer.
Mod.1 EE-3102, AC Electronics, 5lbs..... 39.95
Kit ET-31 oo, Experimenter, 6 Ibs., mailable, 59.95
Mod.ls 3102 .I 3100 ordered together, only 89.95
Part 3 -"Semiconductor Devices"

Textl Records l Parts
Operation, characterist ics, basic application ot
commonly used semiconductors. Prerequ isites :
completion of Heathkit DC and AC Electronics
programs or equivalent experience. Alferage min.
completion time: 30 hours. Credit : 3.0 CEU and
Certi licate for passing optional final exam. 10
Unit·Subiects: 1. Semiconductor Fundamentals;
2. Semiconductor Diodes; 3. Zener Diode; • .
Special Diodes; 5. Bipolar Transistor Operation ;
6. Bipolar Transistor Characterist ics; 7. Field
Effect Transistors ; 8. Thyristors; 9. Integrated
Circuits; 10. Optoelectronic Devices. Opfional
equipment needed: Heath IM-17 VOM or other ;
solderin g Iron, smal l too ls; reco rd player;
Heathkit Exper imenter/Trainer.
Model EE-3103, Semiconductor Devices,
• Ibs., mailable _ , 39.95
Kil ET-31oo, Experimenter, sree., mailable, 59.95
MOdels 3103 .I 3100 ordered together, only 89.95
Ord.r ' II 3 Courses & Experimen ter
lor only 154.95

" Oi" ital Techniques" Courn Outline.
FundamentalS and applications. Course includes
text, records, and parts. Prerequisites : good tech
nician or engineer electronics knowledge or ex
perience; algebra. Average min. comotetion time:
40 hours. Credit: 4.0 CEU and Certi ficate lor
passing op tional final exam. 10 Uni t,S(Jbiects:
1. Introduction (techniques and use, binary num
bers, digital codes). 2. Semiconduclor Devices
for Digital Circuits. 3. Digital logic Circuits
(AND gates, OR gates, NANDINOR logic etc.l.
4. Digital Integrated Circuits (TTl, ECl, CMOS.
nMOS, pMOS; how to choose). 5. Boolean
Algebra. 6. Flip-Flops and Registers (latches,
D & JK tnp-ncpe, storage registers, applications).
7. Sequential l ogic Circuits (binary. BCD modulo
N, up /down, counters, dividers, shilt reg isters.
etc.l, 8. Combination l og ic Circuits (encoders,
decoders, exclusive OR, comparators, multi
plexer, ROMs, PLAs, etc.). 9. Digital Design (how
to design combinational and sequential logic ci r
cui ts, procedures, etc.I . 10. Digi tal App li cations
(test equlpment, dig ital counters, digital com
puters, microprocessors). Optional equipment
needed: Healh 1t.f.17 VOM or other; soldering
iron, small tools; record player; Heathkit Digllal
Experimenter ITrainer.
Mod.1 EE-3201, Dig ital Techniques,
sree.. mailable 49.95
Kil ET·3200, Digital Experimenter,
61bs" mailable 69.95
Mod.1 3201 & 3200
when ordered together, only •••• _. • • •.. . 109.95

Heathki t Elec tronic Design
ExperimenterI Tralner.
Designed lor Heathkit Electronic Fundamen
tal courses, the ET~3 100 helps you get the
most In learning experiences by giving you
all the fac il it ies lor performing every ex
pe riment in a fast. easy way. And when
you 've finished your courses. you'll find the
Experimenter/Trainer perfect lor " bread·
boarding" design projects at your job or at
home. Great for school raee. tool Check
these convenient features:
• Solderless breadboarding socket for fast,
easy ci rcuit connections without damage to
components. Just plug in components wi th
lead diameters up to .032". Socket has 96
terminals with 5 common connections each,
arranged as 48 pairs. Uses stand ard 424 or
22 solid hook-up w ire lor connections.
• Dual, variable power supplies for posi
t ive and negative voltages (both variable
over 1.2 to 16 volts, current raling 120 mA,
both regulated and short-circuit protected).
• Built-in 2-range sine and square wave
sl"nal sources, variable 200 Hz to 2Q kHz.
Sine wave output is 1 v. rmB at 600 ohms
impedance, distortion less tha n 1%. Squa re
wave outpu t is 15 v. peak- to-peak, r iselfall
times less than 1 microsecond, duty cycle
30% .
• Center-tapped power transforme r sec
ondary provides 30 v, rms. 60 Hz for power
line experiments.
• Built-in lK and 100K ohm linear poten
tiometers.
Make il easy. wh ile you learn and alter. with
the Heathkit arectrcntc Design Experimenter.
Kit ET-3100, 6 lbs., mai lable 59.95

H..th kit Oig llel O. slgn
ExperimenterI Trainer.
Use it wh ile you study your Heathkit Digi tal
Techniques course to perform all the ex
periments. Use tater on the job or at home
to develop projects, bui ld and test proto
types, verily circuit operation, check digital
ICs. Perlect experimental chassis lor school
labS as wen. It 's sell-coniained, nothing else
Is needed .. . just plug it in. It features;
• 3 regulated power supplies; + 12 '1 ., 100
mA curren t limi ted ; - 12 '1.,100 mA cur ren t
limited ; + 5 '1.,500 mA, overload protected.
• 4 binary data switches (+ 5 v. and 0 v.) ,
maximum current 10 rnA each switch.
• 2 " no bounce" (flip-flop latched) spring
return (momentary contact) logic switches
to pu lse logic ci rcuits.
• a-necuencv pulse clock generato r (1 Hz.
1000 Hz, 100 kHz = 20% ), rectangular wave
form, 5 v. peak-to-peak, for normal and
complementary logic signals.
• • red lEDs (Ught emitting diodes) for
visual ind ication of the logic states.
• Compatible with DTl, TIL, CMOS. nMOS
and pMOS Integrated circuits; RTl and ~Cl
circuits can be accommodated with minor
circuit addi tions.
• Solderless breadboarding socket for last
plug-in connections ; accepts component
lead diameters up to .032" ; contains 128
terminalS with 5 common points each, ar
ranged in 64 pairs; will accommodate up to
eig ht 14 or 16 pin dual in-Une tCI . DIPs in
24,28, and 40 pin packs can also be hand led.
Dig i tal design comes easy with the "3200".
Kil ET-3200, 6 lbe., mailable 69.95
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SIIortwan LIlit ener' s Handbook _ covers everything from
basic equtpment tc modi ficat ions lor better listening. clla r.
acteristics 01 fl(:livlrs and anlerlnas, how to get sclledules
and reception reports, lists ma}or sIlortwa" statiorlS by
counlry and frequellC:Y.
£Dp·, 4•• 0
ABCs , f n , rtwa" Ustenilll _ tens whal programs are
a" ilable, how to eet tile most out of sflortwave listen ing;
prlclical advice on receivers & enteneas in non technical
terms.
[OP·154, . . ... . .•...••••..••••••...••..... . . . .2.95
9'J Ways to Improv, ,ollr Shortwave l isteninl _ covers an
tennes & tneu Installat Ion , rI'CIIVerS, accessor ies, usten
ing techn iques, lPICial bands & s ignals. Irouble1lloot ing
t IPS.
[OP·155 , 4.50
How Ilo Hear h llc,. f ire and Aircnf1 Rad ii _ a guide to
VHF policl , lire & . ircran recepllOn; covers home & mo
bile instali it ions.
[OP'156, . ..• •. . .. .•.. . .• .. . . . . .. . . . . .. . . .•• .. 3.50
Ola' 911 _ tlci llng story of Imergency communlclt lons
systems ,nd surve ill.nce Il'Chnlques , includin, sot'Clfic
Inform,lion on Hew York Cltr. los Angeles 110 PllIlld, lphia.
[OP·19 3.'5

~- -
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Portable VHF/FM monitors... 59.95
Kit GR-88, VHF/ FM Fire, Weather, Police Monitor,
Sibs., mailable _ 59.95
Kit GR-98. Aircraft Monito r, S ibs., mailable 59.95
Kit GRA·88·1 , AC power supply for both abo ve, 2 Ibs., mailabl e. . 9.95
;R·I(I SP[ ClfIClTIO NS _ Tu ninl range: 152·174 MHz. Anlenna In put: 50·75 ohms. Sensl
ti'ity: 2.0 /,V or less for 20 dB lIuiet,ng. If frequency: 10.7 MHz. If selectivity: ±40 _Hz
@ 6 dB down. llUll r. i..c:tion, 40 <18 or I rel ler. If rejictillll: 80 dB or greilte r. Au di.
MIp.!; 250 mW 'I t less thin 10" dislortion. Speaken 3'" fOUnd, 24-o1lms, permtnent mal '
net. Tr1~lil.r c.mJlJ_ellt·tIlDel't (2) 2SC7a4 and (I) SE·5006. Tn. sisllr ca.plement-l f
'Ildi,: (5) 2N2369, (4) 2N3393, (I ) X29182'J. (1) 2N2"30 (I ) 2M2.31. (lJ 40481. Dil "
cllllplement: (2) IN191 and (2) IN4646. IlIttt nn: Sit 1.5 v -c- cells, not supplied. D;.
mensl,ns: 7'1.1" H l 8'l4" W l 3th" O.
CR·U SPECif iCATI ONS - Tun inl; ranle: 108·136 MHz. Antenna input: 50 to 75 ohms. Sen.
sltiwl ly: 1.5 p.V or less for 10 dB signll plus noise to noise @ 101){) Hz 30% mOdula tion.
If freq uenCJ' 10.7 MHz. If selectiv ity: 40 kHz @ 6 dB do ...n; 100 kHz @ 30 ee down .
Imlll rejection : 40 dB or llruter. If re jett iO<l : 10 dB or glea ler. Aud io llu1p ut : 2~ mW
al len Ihan 10 "" distortion. Speaker: 3 ~ round, 24 ohm. p.erm,nenl magnet . Tr_ sistor
complement·tun ,r: (2) 2SC784 and (1 ) S£-5006. Traliillor complement·lf & Adi.: (II
2N2369, (3) 2N3393. (2) l 29A829. (1) 2N243O. ill 2N2UI and (1) 4G4I1. DiOde campiI
....I.: (2) IN191. (1 ) lN4646 and (1) ~160. el«eries : Six 1.5 V size " C" cells (nol in.
clulled). DirnllI siOll s: 7"," Hl8'l4" Wl 3Yl~ D.

Listen in on the world••

Covers any 9 MHz between 146-174 MHz
Digital readout
Manual or automatic scanning
Priority channel for calls ),ou can 'l afford to miss
Adjustable squelch control
Runs on either 120 VAC or 12 VDC lor fi xed or mobile operalion

Fire. police. emergency veh icle, marine, weather, amateur two meter
FM, commercial rad io, mobile and marine telephone calls ... that's
just some of the fascinating activity on VHF FM. And it's all yours
with the Heathkit GR·1 10 scanning monitor.

Tunes any 9 MHz segment of the 146·174 MHz band , and you can
choose up to eight separate crysta ls 10 cover the frequenc ies in use
in your area (check state and local laws regard ing use of monitors in
vehicles in your locality). In the manual scanning mode you can man
ually select any channellrom 0 through 7, with bright d ig ital readout.
The monitor stays locked on that f requency until you manually select
another, or go to the automatic scanning mode. In automatic, the
monitor rap idl y scans all eight channels and locks on to the f irst one
that sta rts a transmission. It wilt remain on that channel as long as a
signal is present ; when the signal stops, the mon itor waits four sac
onds, then con tinues scann ing.

A priority channel "0" lakes precedence over all other channels ; the
monitor will return to "0" whenever a station comes on that frequency.
even though it might have al ready been locked on another channel.
Front panel pushbutlons let you lock-out any channels, and the mon
itor automatically bypasses them as it scans.

Easy 4...evening assembly with the famous Heathkit manual, and dur
ing assembly you can wire the monitor to d ispl ay the channel number
only when it is locked on a frequency or continuously as it scans. line
cords and plugs for both 120 VAC and 12 VDC are prov ided.

Features Include bui ll-in speaker plus external speaker jack . .. an
tenna jack . . . gimbal mount . .. complete front panel controls for vel
ume, squelch, channel selection and scanning mode. Manu al g ives
complete instruct ions on alignment and crystal ordering.

Kit GR-ll0. 9 lba. , mailable 99.95
GRA·11G-1. Crystal Certificate. postpaid .. .......•.•....each 4.95

CR·l l0 SP[ Cl fICATIONS - f n lllUI IlCf bnl l: 146 to 174 MHz. Se.Illllllinl; b",e: AnJ 9 MHz
legment of freq uency range. Slnsiti'i!J: Less thin 1 p.V for 20 d8 01 qUIeting. Uu _Ie
Sensiti, ity: Len than 0.5 /J.V. Adjacent Channel Rejection: _40 dB (:!:30 kHz spacing).
Intermediate f requenCJ (If): 10.7 MH z, crysta l filter. If Rejecl lon: Greater Ihan -80 dB.
lmagl Rijedlllll : create r Ihl n _40 dB. Modulation Acceptance: 7.5 kHz maximum. Anlln·
na Inp"t ImpedanCl: 50 ohms. Scan Rail : ApproXimately 17 channels per second. Audio
Oulpu l.: 2 watts Into I 4-ohm load. WIlli len than 10 "" distortion. Solid·Stat. Dnicts:
2'J IranSisto,.,.. 8 intea;rated circuits. 17 diodes. Rud..1 OIWln , 3015A, 7-sea;ment indl.
utor tUDe . "Rr RequireAltllts: AC: 120 volts . 50/60 HZ; 13 watts. DC: 13.8 votts.
Squeldled .275 Impern. Unsquelched WIlli full ludlo, D.a Imperes. Oi..tsi,lIS: 3'" H l
1 1/." W l ~" O.

Heathkit VHF/FM scanning monitor
lets you listen in on all the local action ••.99.95

Heathk it assembly manuals are lamous tor their simplicity and completen•••
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A) Get six band coverage •••AM, 55B & CW
reception •.•and portability, just ...159.95
A line medium cost receiver the Heathkit GR-78 is a favorite 01 SWls
and hams who need a standby receiver, and everyone who desires
portabil ity. Loaded with features: 190 kHz to 30 MHz coverag e in 6
bands .. . AM, CW and 5SB recept ion Autom at ic Volume Control
••• switched Automatic Noise limiter front panel " 5" meter ...
500 kHz crystal calibrator ... receiver/ standby switch ... muting con
nection . . . external antenna connect ion . . . headphone j ack . . • bunt
in whip antenna. Kit includes nickel-cadmium battery with bu ilt-in
charger.

Kit GR·78, 14 Ibs ., mailable 159.95
GR-7I SPECifICATIONS - frequenc, COJeI1lSI, Band AL190 kHz-410 kHz! Band B, 55(1 kHz_
1300 kHI; BInd C, 1.3 MHI ·3.0 MHI; BInd D, 3.0 MHI ·' .!i MHz; BInd E, 7.!i MHz-II.OMHI ;
BInd f , 18.0 MHz-30 Mill . Meter: IndiCltes relati.. sigilli strenet/l. Intermed"te I r..
"nnct: BInd A Ihru E: 45!i kilt; Bind f (Double conversion), lst If , 4.034 MHI : 2nd If ,
4!i5 kHI. Sensitivlt)'· ; 0.2 I'V - 10 I'V depending on band , nd portion thereof . hlectlvlty,
7.5 kHz ::t l @ 6 dB down. l udio oulput , 300 mill iwatts @ 10"" distortion. lanery, 9.6
VDC 500 mAli Nickel ·Cadmium rechargeable. Ban, ry chari' n te, The battery is ' Iw, ys
being chuaed at 20 to 25 rnA wilen the bullt·in t rickle cllaraing ci rcuit is connected to
an ulernal power source WIth the Receiver turned off. A full battery charae will be main
b ined II the Receiver is connected to an edemal power source ' nd used an average of
5 hours daily at IlOrmal Iisteninr l' v,l. O" n ll size, 614" H • llW 'II • 9" D.
' $i lnallnel for 10 dB silnal + noiU / lIOi$lnllio.

B) Our finest 5WL receiver .
the famous Heathkit 5B-313 389.95
Provides AM and CW reception o n 9 bands from 3.5 to 2 1.8 MHz. 5
kHz AM c rys ta l filter s u p p li ed with the kit; optional CW crystallilter
available for optimum selectivity. Advanced-design sol id -st a te c i r
cu itry d elivers excellent stability and sensitivity. Factory assembled &
aligned Linear Master Oscillator lor superior linearity , dial tracking
and stabili ty. Features includ e IC c rystal cali b rator lor 25 & 100 kHz
m arkers •• •three-pos ition A G C ••• fronl panel " S" meter••• RF attenu a-

tor ••• smoot h, ba cklas h-free tuning . Requ ires s-cn m s peaker o r head
phones p lus VTVM and antenna for a l ignment.

Kit SB-313, 22Ibs., mailable 389.95
Kit 58-600, B-ohm 6~ x 9 " s pea ke r & cab., 7Ibs ., mailable •••• •22.95

51·313 SPECif iCATIONS _ f requeney Ranll (MHI )' 3.5 to 4.0, 5.110 6.2, 1.0 to r. s, 9.5
to 10.0. 11.!i to 12.0, 14.0 to 14.5. 15.0 to 15.5, 17.5 to 18.8. 21.3 to 21.8. Intl rmediate
frequeney (I f): 3.395 MHz. frequene, Stabili ty: Less than 100 Hz per hour atter 10 min
utes' warmup under norm,l ambient conditions. Len than 100 HZ drift for ::t l 0'*' line
voltage variation. Sensitivity, less than 0.5 microwlt for 10 dB signal plus-noise to noise
raho for SS8 operation. S,lfttifity: AM, 5.0 .Hz al 6 dB dOwn. 15 kHz mu illlum at 60 dB
dO",n {crystal f ilter sllpplied). CW, 400 Hz at 6 dB dOflln, 2.0 kHz mu imum at 60 ea dO",n
{crystal tuter 'v'ilable IS an ICCU 50ry). '''''Ie Rejection, 60 dB or better. Ir lIejftti.,
3.395: Grea ter th'n 55 dB. 8.595, Greater Ihan 40 dB. Spurious luponn, Ail belo", 1
microvolt equivalent sign, I input except at 10.0 MHz and 15.315 MHz. Dial Aecli rlCy:
Electrical: Within 400 Hz after calibrat ion at neares t 100 kHz point. Visual: With in 200 Hz.
C,Hllratlon: Every 100 kHz or 25 kHz. Dial 8acklash: No more than 50 Hz. Antenna
Input ImpedancI, SOU nomin,1 unbalanced. Audio Olltput Impedance: Matchinl Speaker,
8U. M, tching Headphonu: low impedance. Audio Output Po",.r: 4 w,lts ,t less than 10%
distort ion. Mutinl' Open e.tern.al Iround,t Mllte SOCht. PIlwtt'lIequiremlllU, 105 to 130
or 210 to 260 w ll5, AC, 40 watts mn. Out,1I Dimensions: 7"''' H • 12 1,1. ~ W )( 14~ D.

C) Low cost 4-band receiver... 69.95
An ideal beginner 's k it • • • a n excellent re ceiver l or the SW l fan. Four
b ands cove r 550 kHz-30 MHz . . •s l id e- ru le tuning with se p ar a te band
s p re ad • • • variable BFO for c lear CW reception •• • automatic noise
limiting ••• " S " meter •.. bu ill-in s peaker and headphone jack.

Kit SW·717, 10 Ibs., mailable 69.95

SW·717 SPEC IfiCATIO NS _ frequency Conr'le: Band A _ 550 kHz _ 1500 kH z, Band B 
1.5-4 MHz. aand C _ 4-10 MHz. Band D _ 10-30 MHz. Meter, Indicates relative sig
nal st rength. He, dphone Jack: Accents low impedance headphones or external speaker.
ltudspeaket : auilt_in. Cllnltol~ : Volume with on/off switCh; Mode (A~ . Standby " CW);
BFO; M"n Tuning: Blnds.pread Tuninl : AN l on/ off. Pawer Supp'y, Tnlnsformer operated;
full_",avi br idge rect ifier. Voltal l Ilequiramenls, 120/240 VAC. 50-60 Hz, 8 W. 0111I1.
sions, 5V:1~ H I 14W W • 8'" O.

Superex
headphones
axceuent l or al l Heathki t
SWL receivers except GR
43A. Dual c oils, wide head
band, 800 ohms.

GD-396,l lb.,
mailabl e 5.95

SWL guide
1975 edit io n li st s call
signs , frequenci es and
addresses for SW, FM and
TV stalions worldwide.

• GDP·315, 2 Ibs.,
mailable ..... 8.95

Long·wire
SWL antenna
75' long-wire ante nna with 30'
of reeo-tn . all Insulators and
hardware.

..:t==='i~D" GRA·72, 2 lbs.,
mai lable 4.50
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o FREE! Please send me a complete 96-page Heathkit Catalog.

._----------------------------------------------------_.
ORDER FORM

Do not write in this space

Heath Company
Dept 11-112
Benlon Harbor, Michigan 49022
Phone: 616-982-3411
TELEX: 72-9421

FROM:

Name

Quan. Model No. Description WI. Price Ea. Total

Address TYPE OF ORDER: Total for merchandise

City State Zip 0 Cash Add Sales Tax on all
deliveries in the State

0 Add to My Heath Revolving of Michigan
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Build This $5 Timer
by
P. C. Walton VE3FEZ
421 Lodor Street
Anca ster, Ontario, Canada
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low resistance end of the pot a nd 58 minutes
at the high resistance end.

You may have to experiment a li tt le bit
to get the exac t t ime delay range th at you
require. This is due to possible differences in
power su pply voltage and components. Yau
cou ld even switch in d ifferen t values of R
and C with a ro tary switch to give you
several d ifferent time delay ranges. The
power su pply is just an old 6V fil ament
transforme r that was in the junk box and a
full wave rect ifier and filte r capacitor. Parts
layout is no t at all crit ical and the whole
unit ca n be kept very small. I buil t mine o n a
scrap piece of perfboard about 5.08W x
7.62cm L (2"W x 3"L). The completed
circu it board is mounted in a standard
minibox using a three wire power cord for
safety . On the fro nt of the box is just a
sta nda rd 110V three wire receptacle, the pot
for setting the time delay period and the
push bu tton to start the t imer. The time
delay po t was cali brated using an ord inary
clock and a lot of patience. -

Fig. 1.

D o you have a TV in your bedroom?
Have you ever fallen asleep and left it

on? Or even worse just fi nd yourself falling
asl eep and remember that you have to gel up
and turn it off? This versatile timer will turn
the TV off from periods of three minu tes
after you have gone to sleep to pe riods u p to
about one hour. You can build this timer in
one evening for a total cost of about $5 even
if you have to buy all new co mponents. The
circuit I used, shown in Fig. 1, takes
advantage of a new integrated circuit from
the Signe rics Company called the NE555.
The NE555 is a very stable monolithic
t iming circuit in the form of an B-pin dual in
li ne pac kage. It is currently sell ing for $1
fro m most suppl iers.

The NE555 is capable of time delays
fro m a few microseconds up to several
hours. These de lay pe riods are dependent o n
an external RC network co nsisting of one
resisto r and capacitor.

Very basically the IC is made up of a
voltage comparator circuit, one leg of which
is connected to a reference voltage wh ich in
our case is the powe r su pply ou tput voltage .
The o the r leg of the voltage comparator is
connec ted to th e ex ternal RC network.
When the capacitor has charged to a voltage
eq ual to the refe rence voltage the compar
ator will toggl e a flip flop connected to its
outpu t The ON level of this flip flo p is used
to turn on a driver circu it whic h picks up
our time de lay relay . This is a very basic
desc ription of a fairly co mplex IC. If you
requ ire a be tter explanation of the internal
workings you can obtai n one by writing to
the Signerlcs people and req uesting a d ab
sheet.

The relay I used was an IRC MR312 C
with a coil resista nce o f 212n. Almost any
12V relay will do the job as lo ng as it does
not draw mo re than 200mA from the o utp ut
of the NE555 wh ich is rated at 200mA. The
RC network is a 10D"lF capacitor in series
with a 5MHz linear pot and a 1MHz resistor.
These values with the power su pply that I
used gave time delays of 3 minutes at the
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A $50 Self- Powered Counter

by
Jim Huffman WA7SCB
PO Box 357
Provo UT 84601
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T o you this may look like another
construct ion ar ticle. ..A pretty ncat

little counter," you' ll say. "Think I'll build
one." Li tt le will you know how long it took
me, and how much swea t is in one factor 
cost. I love to get the cost on a project as
low as possible through judicious shopping.
It is my dream to offer all kinds of
low-priced amateur gear ... again! Some
guys, like VHF Engineeri ng, seem to be ou t
to hel p the amateu r by keeping the
"a mateur" in ama teur radio . Others,
however, loo k to me like they arc o ut to
soa k the ham , right along wi th the Clscr,
consumer and anyone else who wants one of
what they 've got. I have wri tten a bunch of

articles for 73, and all of them arc on good
inexpe nsive items that I th ink can put the
"fun" bac k in amateu rism. Th is articl e is one
of my greatest achievements - the pin nacle
o f sa v in gs! I take great pride in
accomplishing what I have done here. A
6-digit (that read s out to a full 8·digit
capacity) counter, portable, hand-held,
sensitive , rugged, LED readouts, requires no
test equipment to bu ild, and more, all for
just a littl e over $50!

Costs arc sliced down to an abso lute
minimum by cutti ng all the frills . For
instance , many counters ad vertise no-flicke r,
or non-blinking readou t. I am proud to
an nounce that this one blin ks, bu t you can
o nly see it on the lowest readi ng scale, when
you are read ing signals to 1 Hz. The rest of
the time the digits blink for 1 rns, and when
was the last t ime you could see a l ms blink ?
Most ha ms will use the MHz and kHz scales
most of the t ime anyway so the " blink" wi ll
be for 10 us and 1 ms respectively. And,
when you are showi ng the XYL or neighbor
your la test creat ion, show 'em on the Hz
range so they will be impressed by the
blinking, count ing readouts!

Whi le cutt ing o ut the non -bl inki ng
feature docs save some mo ney, the greatest
saver is cutting out 3 of the 6 digi ts! I kno w,
you are wondering how it is that we get a
6-digit counter wi th 3 of the digits missing.
At current prices, dropping 3 unnecessa ry
digi ts saves nearly $25. Even at TWS a 3
DCU costs $18. So if you can liberate an
ext ra $18 for this pro ject, yo u can have all 6
digits! But it is all the more fun to drop 3
digits, bui ld the unit in half the width , and
shift the readouts arou nd to get a look at 8
digits of the incoming signal. Even in a
6-digi t counter you have to shift the range
switch around to get readout of say a 14.85
MHz signal to the nearest 1 Hz! With the
Handi-Count er yo u have just one more sh ift
to get the same capability wi th only 3 digits!

The basic " brai ns" for the co unter come
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that there arc: 7.2 MHz, .224 MHz or 224
k Hz (sec, the readout means the same thing),
and fi nally .362 kHz. That last 0.36 2 kHz is
the same as 362 Hz, but would demand
anothe r timebase swi tch po sition, so we
merely switch a decimal point and call it a
fraction o f a kf-l z.

Su ppose you hook the sensitive input
circu it of the counter to an osc illator you
built the o ther day . You wan t a look at the
output frequ en cy of the oscillator . Maybe
you sec 21.8 o n the MHI left setup ; that
means the oscillator is running at 21.8 MHz.
If you were only interested in rough ly
knowing the MHz ran ge of the oscillator,
you would stop right there . If you wan ted
the kl-lz range you would leave the display
left , and th ro w the ti mebasc selec tor to kHz.
That would give you a freque ncy chec k to
the nearest kHz. Suppose you wanted
further accuracy, or to know how much it

SWI TCH POSITIONS

Fig. 1. Here is how the digital display in the Handt-Counter shows the eight
complete digits in this forty meter signal. You simply move the digital display
around and "look " at different portions of the signal at selected times.

Fig. 2. This is the block diagram of the unit showing some of the switching
that is accomplished with only t'NO switches in the unit, a DPDT that comes
with the ttmebase kit and an "added " 4 PDT.

Operation

Let's look at how you usc the unit before
you build it. Actuall y, the principle of
operation is so simple that it i.. a wonder
someone didn't thin k of it before (may be
someone did ... better check my back issues
of QSn. You can see from the photo that
there are several front pa ne l control s. First is
the on/off switch, simple enough func tion
there. Second is the MHz/k Hz selector (bo th
these switches come with the kit) ; thi s o ne
selec ts timebascs, and does some decimal
point selec tion . We co uld have labe led it
Hz/kHz like its 6-digit brothers; it would
onl y have required pu tting the decimal
points in some o the r places that were not
con venient (and cheap) with th is kit .

The third switch , the one in th e middle of
the panel, we can call the "di..play ..elec tor "
swi tch. This one comes from you r corner
Radio Shack and is pIn 275-405 , a 4 PDT
switch that current ly is priced at 694. Other
than the box and batteries, this is the only
expe nd iture that is not ava ilable in a kit.
You cou ld have a complete counter that
would o nly read to 100 Hz so far. You
e ither add my fam ou s circu its shown in the
art icle , or buy an other kit from TWS Labs
for the 1 Hz capability.

Back to the 4 PDT swit ch. It is used to
select which 3 digits of the 6 available digi ts
arc viewed at anyone time . When you throw
the switch to the left , you see the left mos t
significant d igits and to the right, you see
the 3 ri ght most slgnifican t . T he decim al
point jumps around evcry timc to keep you
thin king straight . Fig. 1 sho ws how it works.
For an exa mple , we used a for ty meter signal
that is actually 7,224,362 Hz. This i.. ho w
the counter sees it : Note the placement of
the deci mal poi nt ; also note that in kHz left
and MHI right, the readout is the same , bu t
the decimal point is shifted. That is becau se,
if you look at the or iginal signal yo u ca n sec

from a kit availabl e fro m TWS Labs. So
order a digital dial kit from TWS Labs, PO
Box 357, Provo UT 84601 for $45.95. When
you o rde r the digital dial, you get the same
stuff you would get if you order the
ind ividual kit (a 3 DCU and a timebase), bu t
you get a free ac power ..upp ly in add ition .
In fact, you can power your unit from th is
..uppl y if you don't want to add nicads like
in this vcrsion of the Hand i-Countcr . Or you
can keep the power supply and have a good
source of fai rly well regulated 5 V de for
your workbench. The fact that the basic
coun ter co mes in kit form makes thi s project
all the easier. All you need to do is make
sorne very simple modifications to the kit ,
add the d igit swi tching circuit and a couple
of extra circuits on perfboard, and wal la!
In..tant 3 x 6 d igit counter!

131



Building the counter is
really not hard - collect
all the parts, do the layout
of the front panel, and
finally, mount the pieces
in the box .• .

7he first step in putting the thing in the box is mounting the front panel. Note the input circuit
mounted on the switch. Later, the wires were extended so the input circuit could be mounted
in the cavity formed by the irregular battery mounting.

Fig. 3. Schematic diagram of the input circuit used with the Handi-Counter,

in t he t imebase osc illator (already
crystal-controlled) are divided by the million
too. At the very beginning of the count time
(1 sec or 1 ms], the timcbase gives a reset
pulse that starts the counter stages at 000.
The n the counter merely counts the input
pulses that occur duri ng the selected time
period. On the kHz left position , for
example, the counter is cleared and enabled
for one second. When counting a 60 Hz line
input, the counter would start to flash (the
part that will impress the average observer)
unt il the end of the counti ng cycle when it
will si t there displaying .060 kHz, or 60 Hz.

When the display selector switch is
pushed left, we apply alms gating signal to
the counters and count the events that occur
in 1 rns, or in other words, we count kH z. A
30 kH z signal will show up as 030. Note that
there is no decimal point; there is no need,
as the timcbase selector is in the kHz
position so it reads out as a whole numbe r,
not a decimal fraction. From the block
diagram, when one switches to the MHz
range, the clock now comes fro m 1 rns and
10 us. The 10 us clock is fed to the counter
circuits in the " MHz left" position and
merely allows the counter stages to cou nt
for 10 us. On this scale, the chance for error
from the 1 MHz crysta l is grea ter and the
fact that the timc basc is crystal-cont rolled
becomes the greatest asset. At the 10 us

OU T

F

drifts; then fl ip to the right digi t disp lay
(still in kHz) and read out in Hz. You can
see the flexibi lity of the whole thing! It 's
unreal! You have. 3 di gits in a lot smaller
package, for a lot less cost and you are
reading a 21 MHz signal out to eight places!
Oh, the miracl e of electronics . . .

Fig. 2 is the bl ock diagram of the counter
and this will help you understand what is
going on in there . The easiest process takes
place in the kHz position . Here, the timcbase
selector and display selector swi tches choose
to provide a one second (right) or al ms
(left) signal. This is high -accuracy stuff with
the timcbase being divided by a million to
get the one second clock; any errors or drift
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Fig. 4. Schematic diagram of the divide by 100, one second ex tender circuit.
This circuit allows the counter to look at signals in the hundreds of cycles
range and provides readout to 1 Hz.
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for another sample and the display resets
aga in. The result is you don't have the
display lit long enough with the number to
even read it. You may choose to merely
exte nd the sample lime by putting more
capaci tance in parallel with the timing
capaci tor (33 uF ) in the unijunc tion circuit
tha t comes with the kit, or you may use the
reset circuit shown here.

Th e rese t circui t built for the
Handi-Counter works like this: When the
enable signal goes active to allow the counter
to count the input signal, a very fast RC
diffcren tiating network creates a narrow
spike that resets the stages. You can see that
since this spike occurs because of the enable
signal, it actually resets the ci rcuits when
they are supposed to be cou nting. This is no
real problem at slow speeds, but at high er

point the clock signal is only divi ded by ten.
With 10 us gat ing the coun ter can cou nt up
to 99.9 MHz; in real life the limit is imposed
by the fact that the counter circui ts will
only operate to 30-40 MHz witho ut a
prcscalcr. Since most prcscatcrs divide the
display by ten, you will display MHz on al l
three digits, so the deci mal point can be le ft
out.

It is probably a good idea to explain why
there is a different reset ci rcuit than the one
with the kit. The reset circui t with the kit is
designed to give high accuracy with fast
input signals and operate at a 10 ms and 1
ms ga ting output. Whil e the ki t 's reset is
more accurate than the "ex tra one" built for
the Handl-Counter, it causes some problems
while running at slow speeds. The reset
actually resets a couple of clock pulses
before the gating signal enables the counter.
That works great at 1 ms and 10 ms and
means that you are not depending on the
characteristics of the input impedance of a
ga te and some resistors and capacitors for
your reset pulse; the pulse is cloc k
controlled. The trouble comes when the
clock is one second. The strobe circuit
causes the counter to sample the inpu t signal
every second and a hal f or so and you can
extend it to a few seconds by increasing the
size of the timing capacitor in the
unijunction osci llator circuit. Well , at one
second clock speed, the counter resets to
000, waits a couple of clock pulses
(seconds), then enables the counter stage
and the stages count the input signal. After
the one second counting period, it is time

thts photo shows the details of the piece of 3" x 5" file card, reinforced as mentioned in the
text, This card insulates the timebase and the 3 DCU.

133



This shows how the timebase board is mounted, Note that there are no components at the top
o f the board. The top of the board is reserved for the power supply parts which are not used
with the battery supply.

Construction

Building the counter is really not hard.
Obviously. the fi rst step is to collect all the
parts, then do the layout o f the front panel
o f the case, and finally, mount the pieces in
the box . You can use an y box for your
counter ; I wanted the hand-held size and
battery power so I obtained a 2;4" x 3" x 6"
black bo x fro m a local supplier and tried
almost in vain to pain t o n some kind of trim.
If you can obtai n one of these, get one with
an aluminum front panel - it is easier to
paint, cut and work, than me phenolic one
that I bou ght. From all the photos, you can
see how and where I put the switches. The
key to switch moun ting is to keep the
swi tches ou t o f the way of the 3 DCU and
timcbase circui t boards. These photos do not
show the input jack and the scnsiuvitv
control; I mounted them on top of the case
later. You will probably want a jack for
charging your nicads with out removing the
cover fro m the box. If you decide to make
your unit non-batter y-powered, you will still
have a lot of room in a box this size because
all the power supply components mount on
the top of the tlrrebasc PC board, and the
transformer is small enough to sit o n the
bottom of the case.

notes beca use of the frequency divi sion and
some are only a hundred Hz away from the
main signal.

OUT

'5

speeds, if the reset pulse is very wide, it can
knock off a pulse or two and give an
inaccura te reading. For the 10 us sign.:J1
knocking a few pulses off can throw the
MH z readout way off. In most counters that
use this method, they merely adjust the
clock signal so that the counters are enab led
a little longer, but few of those counters usc
a gating signal of only 10 us, so that 's why
we have the two reset signals.

The counter inpu t amplifier shown is
pretty sensit ive. Although I never measured
the sensit ivity. it works well just picking rf
up wi th a little wire antenna. Its major
problem is that you can blow the FET
pretty easily. So be careful about input
signals.

To calibrate the cou nter you can use a
known accurate signal, or bea t the oscillator
aga inst WWV. I prefer the first meth od
because there are some pretty whacky beat

,pi I ,
I 2

7 400 GATE

W 10"10 7 ,.
N _ , 1.8K

IK

, • ...

RESISTORS 1/4
CAPACITORS I

.0

IN >>-- -)

Fig. 5. Reset generator schematic. This added circuit provides a reset for the
counter in the low speed (T HL) readout position.
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Fig. 7. Decimal point wiring diagram.

Divide by 100, Extender Circuit
The 10 ms clock fro m the kit drives this

Fig. 6. Major power hookups and input circuit hook up. Note the ntcad
charging circuit. With a power supply (charger) plugged in, the nkads will
charge when the unit is off. You may wish to allow them to charge at all
times. If you use the power supply supplied with TWS 's kit, y ou turn the unit
on and off by cutting the oc from the ac cord to the trans former input.
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selector swi tch, while in the fi nal version,
longer wires were added and it fi t in the
cavity formed by the batteries, and near the
input level control and input jack. Ma ke sure
your wires arc long enough to put it where
you need it. There is enough hookup wire
with the ki t for most insta llations. Afte r the
circuit is built, put some tape on the bottom
of the board so the ci rcuit will not touch the
battery holders or the other circuits that are
stuffed along with it in the battery cavity.
Fig. 3 is the schematic of the inpu t circuit.

Buildi ng the Circuits

It is easy to build the kits; all the
instruc tions are included. Trim leads very
close to the PC boards. While the ki t
instructions do not stress this, we are going
to mount the PC boards back-to-beck under
some pressure and we don't want any extra
long or sharp leads sticki ng ou t of the
boards. I recommend you even trim the
leads on the crvstal.Thcv don't mention it in
the kit, but it hel ps in sandwic hing the
boards closer together. Also take care in
running the ex te rnal wires on the board.
They should be laid out so th at they do not
cross any pins or leads on the bac k of the
board. Unde r pressure, these C<1n puncture
the insulation on the wi res and cause a short.
If you are using a different physical
approach and have plen ty of depth in your
box, use the mounting method described
with the kits and you eliminate many of the
aforementioned problems.

some design raised in there, presuma bly to
add strength. This was a problem in
mounting the batteries and I ended up being
able to get o nly one bolt through each
holder and tha t only thumb tigh t. That on ly
allows the batteries to stay in place, and
offers very little strength against dropping,
e tc. You can see how the batteries are
mounted from the photos. They are
moun ted to leave a "cavity" so the crystal ,
which sticks into the case pretty fa r, has
roo m to keep from getting crushed. This
cavity also makes a convenient place to put
the three external circuit boards.

The battery mounting bolt leads stick ou t
of the bottom of the case to mess up the
effect of the little "feet" on the box. It is
easy enough to glue flat grommets to the
bottom, with the hole over the bolt heads
for better feet than were on the box in the
first place. Note : Later experiments showed
that it is easier to buy a plastic 4-C cell
holder and use it. The holder mounts in a
smaller space than the individual cell holders
and there is pl enty of room for the crystal
and external circu its. An added bene fit is
that the holder is cheaper than four of the
individual units.

Building the Input Circuit
The input circuit is bui lt on a phenolic

board, although you can make a tiny PC
board for it if you want . Or, if space is at a
premi um, you can get the timcbase extender
boa rd that comes in kit form from TWS; it is
roughly 2" x 3" and has all three of the
external ci rcuits righ t on the one board. You
can see the layout of the input ci rcuit in the
photos that show the inside of the box. In
the photos it was mounted near the input
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signals, there will be no difference in reading
between thi s and the "MHz right " readings.

Interconnecting the Circuits

Fig. 6 shows the major interconnections
and the hookup of the input circuit. First
mou nt the 3 DCU cou nting and displ ay unit
on the front pane l as shown in the photo,
then run the power and interconnections as
gi ven in Fig. 6. Run 1 inch wires from the
term inals o n the 3 DCU card; these will
connect later to the switch and the timebase
board. Run the decimal point wiring to the
switches on thc front panel as shown in Fig.
7.

Fig. 8 shows how to connect the reset
circuit to the urncbase and 3 DCU boards.
F ig . 9 sho ws the hookup for the
int erconnecting wiring that does the
timcbase swi tching, including the divide by
100 circuit.

When the wiring is completed, put an
insulating card (a pi ece of 3" x 5" file card
works great) between the 3 DCU and the
timcbase card as shown in the photos. First
mount the whole thing up and tighten down
the mounting bolts. Then take the thing
apart again and inspect the piece of card for
punctures where a wire from the circuit
board was too long Dr too sharp. Trim the
faulty wires or pins, reinfo rce the card with
a black electrical tape strip around the
puncture (if any), add another layer of
insulating card, and remount the boards.

Put in the batteries, drop the input
circuit , divide by 100 and the reset circuit
boards in the cavity. Oh, and don 't forget to
install the input jack and pot. Wi re the
power co nnections to the batteries, and let
'cr rip! The di splays should light.

Checkout

Wh en power is applied, the readouts may
show any number reading at all. This is

Reset Generato r

The reset generator is vcry simple; it
consists of the RC network and a 7400 gate
used as an inverter . Fig. 5 is the schematic of
the circui t. The ou tp ut of the gate is a
normal logic O. When the sample signal
comes along (actually the inve rse of the
signal called the " blanking" signal wi th the
kit) , it causes a positive pulse output and
resets the counter stages. Because o f the
nature of thi s reset, as mentioned before, it
is best not to usc it (use " kf-lz left " ) when
looki ng at very fast signals. On slower

circuit shown in Fig. 4. The outpu t of the
divide by 100 circuit is one second clock
used in the tim cbasc generato r to make the
one second enable signal for the counter.
The circu it is very simple, and consists only
of two decade dividers in series. There is a
photo of the pcrfboard layout for your
reference.

Fig. 8. Reset circuit hookup to the ttmebase and 3 DCU boards.
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This is the perf board-mounted reset circuit. The divide by 100 circuit - it provides a one second clock for
the Handt-Counter.
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Fig. 9. Timebase switching diagram. Note that I ms is used on both MHz right
and k Hz left. The difference is the decimal point, and the source o f reset
pulse. (See other figures for details.)

building and using the Handi-Coun ter with
its 3 x 6 digits and eight digit capability. -

)lE (

~

TIMEBASE BOARD
CLOCK IN

I
PI N 14

SECOND -;- 10 (7 490)

Im S 10 mS
,

-;-'1 0 0

LEFT RIGHT(P/O 4 PDT)

RIGHT
, KHZ

MHz (PI C OPOl)I
FT P/ O 4PDT

l " Nicads. A Shocking Expose: ' Bob Thornbu rg,
73 , Apr. , 19 75 , p . 51.
Z" How to Make Nicads Behave: ' Pe ter Stark, 73 ,
Dec., 1974, p. 24.

References

normal. After a second or two, and the
oscillator is runn ing and all the circuits
" settle," the random numbers should clear.
The display should flash "000." Now you
are ready to use your counter and look for
all manner of signal around the shack . Make
sure the thing resets in al l switch positions
and you can tell if your new reset circui t is
working okay.

Poi nts to Remember
The unit wi ll only run for a couple of

hours from fully charged nlcads, so don 't
leave it sitting around "power on" unless
you are using it. The crysta l oscilla tor is
ext reme ly stabl e and will work with li ttle or
no warm-up so don 't worry abou t leavi ng
the power on. Build a nicad charge r l

" and
keep the nicads fresh. Some wil l wan t a
trickle charger that will always keep the unit
" ready to go." You may want to build up
the power suppl y external to the unit, let it
trickle the nicads (there is 8 V unregulated
in there), and use it for operating arou nd the
shack. You can also use cigarette lighter
power by using a suitable dropping resistor.
For that purpose, it is possible to use the
regulator circuit and either positive or
negative ground 12 volts. Instructions for
mobiling come with the kit. Your resistor
value wi ll be different because of the ex tra
current and IR drop caused by the added
circuits.

This is one of the handiest pieces of test
gear I have. And it cost very little, is very
" state of the art" and requires no test
equipment to build. I hope you enjoy

Here is how the board is mounted on the front panel. just snug the nuts on the mounting bolts
down enough to hold the 3 DCU board in place and let the front of the readouts and ICs hold
the pressure against the front panel.
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How to Become a

Troubleshooting Wizard

by
Joseph J. Carr K4 1PV
225 North Glebe Road
Arlington VA 22203
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Years of experience are
needed to make a
c o m me rcia l
troubleshooter, but we
a re only co ncerned
with maintaining the
u sual ham's stat ion
equipment ...

10 0 0
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~ IN60
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TO TEST
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OR
OSCILLOSCOPE

versat ile piece of " test equ ipment " is already
in your possession: your head ! Th e mind can
only funct ion, however, when give n a data
input concern ing the problem to be solved.
For this we need our learned o bservations
about the performance of t he rig vis-a-vis the
defect and some basic measurements, many
of which ca n be taken with lo w cos t or even
simple home brew instrume nts.

Most basic in the troubleshooter 's arsenal
of inst ruments is so me so rt of multimeter.
I p refer th e t ra di tional Volt-Ohm
Milliammeter (VOM) over the Vacuum Tu be
Voltmeter (VTVM) in those cases where
mo ney or ot her conside rations d ictate th at
o nly o ne instrument be purchased. It is wise
to purchase an instrument with a sensi t iv ity
of at least 20,000 Ohms/volt (higher if
possible). There are at least th ree reasons for
thi s preference : portability, existence o f a
curre nt range and insensit ivity to rf fields.
Many of the modern FET volt meters fill the
bill in the first two requirements (often
better than the classic VOM) but most sadly
fail in the third : They will read in error
around rf fiel ds such as exist in your
transmitter.

The classic VOM will have ac and de
voltage scales, at least one current range
(usually more) and at least one resistance

-------4----~-~--Om

Fig. I. Schematic of an rf demodulator probe for voltmeter or oscilloscope.

I n times past just about every amate ur
acq uired , if on ly out o f sheer necess ity,

some degree of trou bleshooting acumen. Of
course, it migh t be argued that r igs of those
bygone days were a lot less sophisticated
than rigs of today. Is that single fac t rca lly
good reason f or the seeming decline in
general amateu r troubleshoot ing abili ty? I
think not. It is conte nded here that anyone
with a knowledge of theory deep enough to
pass the Gene ral class license examinat ion
can make a reasonably good attempt at
trou b leshoot ing. Of course, years of
experience arc needed to make a commercial
t roubleshooter but we arc o nly concerned
wi th maintaining the usual ham's station
equipment and not how many high
technology transmitters or receivers he can
fix per day or week.

Crux of the Problem
Lack of familiarity and zero technique

are two reasons why, to many,
troubleshooting is troublesome. Consider a
case in po int. I have a friend who bo ught a
" ncar-new" condition Novice CW transmitter
for a song ($5) because the now-General
for mer o wner found out (after the new
license arrived) that it wou ldn 't work o n 20
meters. He even knew what the main
symptom showed - no grid drive to the fi nal
o n 20 meters. All other ba nds worked fi ne.
My buddy, mind you, was no t an
experienced troubleshooter at that t ime. He
was merely a thoughtful teenaged amate ur.
He reasoned that a loss of dri ve o n any single
band in a standard simple MOPA transmitter
had to be either an open coil (on that band)
or some defect in the band swi tch. In t hi s
case the wire o n the band switch that we nt
to the 20 meter tap o n the grid tank coil was
not soldered properly ! This little story
points o ut one main thing that will allow
successful troubleshooting: Th ink ou t the
problem ahead of t ime with schematic in
hand, to ascertain all possible causes.

Fig. 2. 1000 Hertz square wave generator produces harmonics useful for
signal tracing from audio to several MHz.

Test Equipment Needed

After work ing in a lot o f Service shops, I
have grown weary of the fellows who use the
excuse that they coul d " fix it themselves if
o nly they had the equipment." while a
bench loaded with ex pensive labo ratory
grade test equipment is desi rable, it is not
stric tly necessary for most troubleshooting.
Sure, if you were in the business of
provid ing elect ronic service for a pro fi t , it
would be a just ifi ed purchase because of the
time savi ngs on each job. The average
amateur, though, only wants to get back on
the air withou t having to wait weeks for a
repair sho p's turnaround time to elapse.

What cons titutes " necessary" equipmen t?
Consider, fi rst, that the most valuable a nd

47K

4 8

555 3
rc TIMER

I L 6,2 7

47K 5K
r:

r '0I5,F

OUT

139



One main thing that will
allow successful trouble
shoot ing: Think out the
problcm ahead of time
with schematic in hand, to
ascertai n a ll possible
causes . . .

range. As is usual, the more you can pay for
a YOM the more features and ranges you can
expect. You can extend the de volt age scale
of most instruments well into the kilovol t
range by th e use o f an ex terna l high voltage
probe of the type which has a buil t-in
divi der network. It is also possible to get at
least a relative rf level indication through the
use of a demodulator probe such as th at
sho wn in Fig. 1. Most manufacturers
o ffering such probes claim operat ion well
int o VHF .

The YOM is one of those " every ham
should have ..." instruments. Another in
that category is th e dip oscillator called
" grid- ", "base-", " gate-" or " tunnel-dipper"
depending upon design. These instruments
have an in credibly varied range of
app lications around a ham shac k. They can
be used to find the resonant points in tuned
circuits , antennas and so forth. They can
also be pressed into service as an absorpt ion
wavemeter , osci l la t ing dete ctor or
impro mptu signal generator . Best of all , they
arc si mple to build and are low cost
regardless of whether obtai ned in kit for m or
built from scratch.

In many troubleshooting procedures it
might prove desirable to use a co nt roll ed,
locally generated substitu te signa l. These are
best supplied by a signal generator. Of
cou rse, a lab-grade instrument is the
preferred type. It must be noted that many
high grade signal generators are available on
the used and/or surplus markets. While it
might be "nice" to o wn a fine signal sou rce ,
a more modest inst ru ment wi ll suffice for
fixing th e rig. It is necessary to keep in mind
that "troubleshoot ing" and "alignment" are

different procedures and th at th e signal
generator requirements Me vastly different.
Commercial scrviccrs have little trouble
justifying a kilobuck signal generator for
alignment purposes. They need the superior
short term stabil ity and a high q uality
attenuator; you don 't. A " service grade"
signal ge nerator will be a very useful tool in
ham troubleshooting. These are not up to
the lab grade types in performance but they
can be had for less than a month's rent on
the big gens!

A crude form of signal generator uscful
for trou bleshoo ting is shown in Fig. 2. This
is a square wave generator operat ing at about
1000 Hz. Such circui ts are wi de ly used in
the service industry because they can help
pin point a dead stage in moments. These
" instrume nts" ge nerate th e funda mental
square wave and a boat load of harmonics
that can be used out to several MHz. In most
amateur work this means th at we can " quick
check" th e audio, i-f and rf (on 160 to
maybe 40 meters).

You r crys tal calibrator may also suf fice as
a troubleshoot ing signal ge nerato r. In Fig. 3,
we have a circui t th at can be home brewed
from low cost TTL digital lCs. Although the
possible choices of output frequ ency are
limited in this case you can obtain almost
any freq uency by correct choice of osc illator
crys tal and /or divi sion rat io. If zeroed
against a frequency standard such as WWV,
thi s circuit can serve as an acc urate method
for frequency measuremen t. It can also be
used as a regular signal generator or as a type
of device shown in Fig. 2. In those latter
applicat ions it would be wise to provide an
at tcnuator .
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Fig. 4. Schematic of a simple rf field strength meter. (·Can be replaced by on
LC tonk circuit for greater sensitivity or use as on absorption meter.)

.0 5 0- 1 mA

If a smart troubleshooter were to be
allowed only one instrumen t he would
choose the oscilloscope. If triggered sweep
and dual beam can be affo rded, it would be
very useful . Prices on 'scopes vary from
$5/ free to seve ral kilobucks depending upon
fea tures, condit ion and vi ntage. I have seen
many oscilloscopes, some quite nice, remain
UNSOLD for lack of interest at hamfests
and auctions!

Servi cing t ypical ham transmitters
requires several special instruments. Most of
them are the sort wh ich I feci ought to be in
every ham shack. One item is the 50 Ohm
dummy load. At a cost of only a few bucks
you can have a dummy antenna which will
absorb all the power you have a right to be
di shing out to a real antenna. Only the
utterl y irresponsible would atte mpt to
service a transmitter connected to a " live"
antenna!

Rf wa ttmeters and relative field strength
meters (Fig. 4) are also amongst the highly
desirable. Although I prefer the wattmeter
sort of instr ument, make no mistake about
it, the old fashioned swr bridge does have a
lot of good mileage left.

No one seriously expects an amateur to
be as well equ ipped wi th test instruments as
a commercial or factory level shop . He
should, however, attem pt to obtain those
considered " basic." For some of the others
he might work through the local club to
build a test gear collection of really nice
pieces or arrange with certain locals to split
the load by having each fellow buy certain
instruments and then do a lot of "lcndin'."

.0 1 l N60

2.!5mH

RF C·

Troubleshooting Procedure
T ro u ble shooting involves a logical ,

step-by-step procedure for determining a
fault in a piece of equipme nt. Best results in
a minimum of time are obtained by using a
method for med from a logical analysis of the
problem at hand .

One thing which makes troubleshooting a
darn sigh t easier is a service manual (or AT
LEAST a schematic) on the equipment. It is
the wise amateur who obtains (even at a
ridiculous cost) the serv ice manual s for all of
his station equipment. In most instances new
equipment comes wi th a manual; keep it. If
you buy used or for any reason are without
a manual , buy one and keep it on file. Do
not expect your rig's manufacturer to be
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The most valuable and ver
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ment" is already in your
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Fig. 6. Troubleshoot ing tree useful for finding a good jumping off point for troubleshoot ing
specific defects.

The "screwdriver t echni
cian" is the bane of pro
fessiona l servicers every
where . . .

able to supply manuals indefinitely ; get
yours no w.

One significant aid in troubleshooting is
the block diagram. It is especially useful in
rigs such as transceivers where a single stage
might have different func t ions. An example
of a block d iagram, this one from th e
popular HW-10l , is shown as Fig. 5. You can
ofte n cut the work of troubleshooting in
half by doing a "desk check" of the service
manual and block diagram before reaching
for instruments to do the " bench check."
Note th at many o f the stages, shown here in
dotted lines, are common to both transmit
and receive fu nct ions. Although there are
except ions, you can usually overlook these
stages when a defect affects o nly o ne
function or th e other.

The clement of logic in troubleshooting
sho uld be almost an a priori truth (des pite
the philo sophers who say that such cannot
cx istl}. After all, if the set is dead (no lam ps
or tube filaments lit) is it wise to worry
about , say , th e beat freq uency oscillato r?
Fig. 6 shows what is affectionately called a
"troubleshooti ng tree ." Although this is not
offered as a universal approach you can
o ften at least get onto the right track by its
usc; it is intended o nly to be a "point of
departure guide ."

Two terms po p up a dozen times in any
servicing literature : signal tracing and signal
injection . They are basicall y methods for
locating a dead or otherwise defective stage.
Before beginn ing one o f these procer'ures,
howe ve r , make ce r tain prelimi nary
observations. For example, can you hear
noise in the spea ker as you rotate th e
volume co nt rol? If so, the cause of the dead
condi tion is probably PRI O R to the volume
cont rol. What about dirty co ntact noise as
you rotate th e selectivity switch? Th is
usua lly mea ns that the fault is pr ior to th at
point. Band swi tch noise (again, as you

change bands) could mean a fault in the rf or
a dead local osc illator. What about the level
of " background" h iss (you know, as if you
we re tuned to a dead band )? High noise
levels may tend to indicate troubles in th e rf
amplifi er or antenna circuit. Here is one
point wh ere your ca libra tor is useful. Note
how high th e " S- meter" reads when the set
is worki ng nor mally. When a defec t occu rs,
turn o n th e calibrator and see if it is lower.
If not , suspect the ante nna o r fcedline.
These observat ions are of the sort th at can
save an awful lot of time . Most pros usc
them all da y long even when unaware ; it is
th e source of the ir supposed professional
"intuition."

The process of signal t raci ng involves
injecting a known and co nt rolled signal at
the input to a chain of stages, th en looking
for it at the outpu ts of successive stages with
a demodulator equ ipme nt signal tracer (high
gain audio amplifier wi th a fancy name l] or
oscilloscope . When you find th e defect ive
stage , you can then me the YOM o r VTVM
to locate th e bad part. In some cases, you
might want to inject an appropriate signal at
th e antenna terminals while in othe rs it
might be better to injec t another sort of
signal at the input of the i-f st rip.

Signa l injec tion is a similar process. In
th is method you start at th e ou tput and
inject an appropriate signa l into th e inputs
of successive stages until you find one which
no longer is capable o f producing an ou tput.
In signal inject ion you begin at the output
and work toward the inpu t , while in signal
tracing just th e opposite situa tion obtai ns. In
either event the procedure can usually be
expected to ferret out the defective sta ge.
Once fou nd it is usually a simple matter to
dig out the voltmete r and determin e which
co mpo nent is at fault . Be sure no t to
overlook the obvious faul t such as a bad
tu be o r a loose co nnection. Once again, the
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Fig. 7. Preventative maintenance tree.

observant are usually a bit more successful.
When troubleshooting transmitters, you

can use a demodulator probe to find relative
rf levels o n the 'scope or YOM. It is usua lly
better, though, to read the dc voltage
develo ped by the grid leak bias o ften used in
transmitter stages. Th is vol tage will be
propor tional to the rf level de livered by the
preceding stage. This syste m works so well
that it is th e basis for the Mo torola " tcst
se t" popular with FMers who run surplus
commercial Motorola mobile equipment.

Alignment

The most exaspera ting mark o f the
neophyt e troubl eshooter is a wild " didd le
st ick" (align ment tool ). It is a pretty good
rule to assume that alignment po int..
NEVER ..hift enough to cause a gross fault
in the receiver, especially a sudde n fault. The
o nly real exception is the local osci llator.
Even in that "somet imes" case there are
o the r methods [i.e., measure the freque ncy)
for de ter mining its condition. One telling
thing that shows whether or not the stage is
actua lly oscillat ing is to measure eithe r the
grid b ias o r the voltage drop across the
emitter res! .. tor a.. the set is tuned through
the range (or in the case of crysta l o scillato rs
remove the roc k). This will cause the bias to
cha nge sudde nly for crysta l pull ing or
smoothly in VFO type ci rcuits. DO NOT
EVER touch an internal alignment po int
without goo d reason , proper equ ipmen t an d
a knowledge o f what it is that you are doing.
You can diddle st ick a decent set (that really

only needed a small compone nt) to death!
This is why the "screwdriver technician" is
th e ban e of p rofess io na l scrvicers
everywhere.

Preventat ive Maintenance

There are a number of little tasks which
will keep your r ig in top sbapc for a lot of
years. These generally fa ll under the heading
of " preve ntative main tenance" - ..ee Fig. 7.
One task would be to check all tu bes on a
periodic basis, say every six month.. or
maybe once a year. Rep lace those whic h are
defective or gros..ly weak. Some advocate
doing a voltage chec k at critica l points
th roughou t the circuit especia ll y in the
power supply. It is recommended that you
clean the inside of the rig, incl uding all
circuitry, wit h a paint brush and a mild
solven t where needed. Use a switch/cont rol
[also called "tune r") cleaner spray on all
band switches, funct ion switches and
contro ls. Clean capaci tor and rotary swi tch
bea ring.. and rclubricatc using a white grease
such as .. Lubr tplarc." " Peaking up"
alignment is NOT par t o f thi s procedure
unl ess yo u can perform factor y-level service.
Even in that case it sho uld no t be obligatory
except every few years. I know it sounds like
harping, but alignme nt is simp ly no t all that
common a problem. In fac t , after fi fteen
year.. o f ex perience, I can only remember a
couple of cases where alignment was
genuinely needed (except where so mebo dy
played ) and the..c were new and in- warran ty
sets ! •

A number of little tasks
which will keep your rig in
top shape for a lo t of years
fall unde r the heading of
" pr eventative mainten-

"ance . . .
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Module Kits-

A Low Cost

by
G. R. Allen W1 HCI
80 Farmstead Lane
Windsor CT 06095
and
Bob Brown W2EDN
93 Gilmore Avenue
Binghamton NY 13901

Homebrewing

Breakthrough

W ith the high rate of inflation, it is
more and more difficult for the

average ham to afford a factory wired piece
of gear for the VHF bands. For that reason,
the authors have developed a modular

approach to buildi ng a VHF transceiver for
the 144 MHz or 220 MHz bands. By using a
modular approach, the builder is not
required to layout a large chunk of cash just
to get on the ai r. The builder may buil d a
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Fig. 1. RX 144 C schematic.

simple, basic transceiver and then add
expansion modules and op t ions as needs and
finances dicta te. Because of the fact that this
modular approach requires the experimenter
to build his own uni ts, the experimenter will
gain knowledge and knowhow and thus be
able to maintain his own equipment shou ld
problems develop.

The transceiver described in this article
may be built for either the 144 MH z or 220
MHz bands and wil l co mpare favorably to
commercially wired units. The basic
transceiver consists of a transmitter and a
receiver operating as single channel units,
and can be built for less than $100. Simple
modules, such as multi-ehannel decks,
channel scanner, and power amplifier, may
be added to the basic transceiver to form a
medium power, multi-channel, scanning
transceiver for a cost well Jess than t he
co mmerciall y wired equivalent. The
assembled transceiver may be operated on
ei ther 144 MHz or 220 MHz, depending on
the kits purchased, and may be used in a
breadboard fashion or mounted in a home
brew or commercially available casco The
builder may plan to construct the basic
transceive r initially in order to get on the air
for a minimum cost. At any time in the
future the expansion modules may be added
to multi-ehannel and/or provide higher
power.

The units described in this art icle are
designed primarily for 144 MHz and 220
MHz. The builder, however , will not be
limited to these two bands in the near
future. Currently, VHF Engineering has
receiver modules avai lable for 6 meters and
is working on a 6 meter transmitter module.
UHF 450 MHz transmitter and receiver
modules have just become avail able.

It is impossible in a short articl e to give
every construc tion detail required to exactl y
dup licate the transceiver described in the
article. For that reason, basic schematics are
provided for reference purposes only.
Complete construction and debuggi ng details
are provided with the kits . Should the

ex perime nte r wish to build his transceiver
from scratch, he may obtain boards and/or
schematics and construction deta ils from
VHF Engineeri ng for a nominal charge.

The Receiver
The VHF Engi neering receiver kit used in

th is ar ticle is an RX 144/220 C. It may be
used either on 144 MHz or 220 MHz merel y
by changing the coils on the front end rf
board and by making a few minor
component substitutions. The receiver draws
60 mA squelched and uses integrated
circuitry exclusively except for the rf board.
Sensit ivi ty is .3 uV for 20 dB quieting (or
140-170 MHz and .5 uV for 220-230 MH z.
The receiver is dual conversion and is
supplied with a 10.7 MHz 2 pole filter
producing a 6 dB bandwidth of ± 10 kHz.
The receiver will produce two Watts average
audio output into a 4 to 16 Ohm speaker.
The front end of the receiver uses a dual gate
MOSFE T for lo w susceptibility to
intermodulation . The receiver ki t is very
easy to assemble, taking about 10 hours (or
the average builder. Alignment is done by
using a signal generator, an rf probe, and a
high impeda nce volt meter (all borrowed, of
c o u rs e ). Com p lete construc tion and
alignment instruct ions are given with the kit.

Receiver Multi-Channel Option

The basic receiver is a si ngle channel uni t.
It may be used as a single channel unit until
such time as interest and fi nances lead to the
desire for additional channels. when
additional channels are required, the receiver
can be mult i-channeled simply by adding the
VHF Engineeri ng CD·l multi-ehannel deck.

The CO-1 consists of a 10 channel deck
complete wi th circuit board, sockets for the
crystals, diodes, resistors and capacitors.
Receiver channel switching is accomp lished
with a diode switching arrangeme nt to
permit manual switchi ng of channels and
automatic swi tching using the ten channel
scanner. The comple ted 10 channel deck is
plugged directly into the receiver as shown
in Fig. 2. This receiver multi-channe l kit is a

By using a modular
approach, the builder is
not required to layout a
large chunk of cash just to
get on the air. , .
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Fig. 2. Receiver multi-channel option. Note: Switch is part of transmitter
matti-cbannet opttoa.

L ...J

counter and a decimal decoder. The output
of the decimal decoder drives LED lights to
in d ica te t he channel being scanned.
Switching diodes on the CO- l multi-channel
board are used to switch the crystals in and
out of the circuit. A carrier operated relay
connect ion is made to the receiver board to
stop the multi-vibrator when activity is
found on a channel. The ci rcuit is easily
defeated if manual override is desired. Ei ther
manual operation or automatic operation
may be used.

The Transmitter
The transmitter is a true frequency

modulated unit using crystals in the 12 MHz
or 18 MHz range. It has an outpu t of 1 Watt
on 220 MHz and better than 1 Watt on 144
MH z. The only difference between the 220
MHz and the 144 MHz versions is the
number of turns on the various coils. It is
very simple to construct and may be tuned
up by usin g a homemade rf probe and a
sma ll # 12 bulb. Construction time is about
3}S hours.

Transmitter Multi-ehannel Option
The basic transmitte r is a single channel

unit. Wh ile a single channel unit may be
sufficient under some circumstances, the
builder wi ll very quickly require addi tional
channels. The multi-channel option for use
with the transmitter consists of a board,
crysta l socke ts, and crystal trimmer
capacitors needed to give the basic
transmitter 10 channel transmit capability.

simple
decade

a
a
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versatile unit and may be used with most
transceivers using crystals in the 45 MHz
range.

;J; ,0 0 1

Scanner Opt ion
A channel scanner is a gadge t extremely

valuable to a true FM enthusiast, as it
permits the operator to sequentially search
selected channels for activi ty. All receiver
channels are scanned automatically in
sequence to see if a signal is prese nt. If a
signal is found, the scanner locks on the
signal and remains on that channel as long as
activity is present.

Th e ci rcuit consists
multi-vibrato r operating
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Fig. 4. TX 144/220 schematic. Note: Points A and B are connections for transmitter mattt-channet option.

A multi-deck switch is provided for
switching both the transmit and receive
channels simultaneously. Thi s unit is simple
to build and may be constructed in 300ul 20
minutes. Insta ll a tion is shown in Fig. 5.

Power Amplifi er

While o ne Watt may not seem like a lot of
power, it is sufficient in most cases when th e
operator is using a repeater. In cases where
direct operation is desired or where
difficulty is encountered in hitting a specific
repeater, a power amplifier may be desirable.

Two power ampl ifier options arc available
for the builder. Either the PA1501 H or
PA2501H may be used, dependin g on

whether the operator prefers 15 W or 25 W.
For the ten do ll ars di fference in the price of
the kit, I prefer the 25 W power amplifier.
(Note that, for 220 MHz, onl y the 15 W
ampli fier is avai lable.)

Both power amplifiers use two transistors
in a broadl y tuned common emi tter
con figu ration. Ratings on both units are
conservative and the builder will most likely
get appreciably more power out t han the
rat ings indicate.

The Power Supply

A power supply is not needed for 12 V
mo bile operation, of course ; however, it is a
req uire ment for fixed stat ion operation.

It 's just poor practice with
solid state equipment to
give it the smoke test as a
unit. Test everything
individually to save time
and trouble . . .
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going through the front panel. The squelch
and volu me contro ls, the LED channel
indicators, and a 2W' x 4" speaker are
mounted on the front panel.

Before mou nting the completed modules
in the case, it is importan t to thoroughly test
each individual unit to ascertain that it has
been wired correctly . It is just poor practice
with sol id state equipme nt to give it the
smoke test as a unit. It is better to test
every thing individually to save time and
trouble. Note that good instructions for test
and debugging are provided with all kit s.

Fig. 5. Transmitter multi-channe/ option. Note: See Fig. 3 for receiver
connections.

This tra nsceiver is very
rugged , and req uires no
sp e ci al o p e r atin g
pr ecaut ions other than
keeping it out of the rain
and away from dire ct
lightning hits ••.

While an old car battery with charger may be
used to supply the power for the t ransceiver,
t his is messy and inconvenient. The power
suppl y used to power this transceiver (when
used as a base ) was the VHF Engineering
model PS·12. It is rated at 12 Amps for 13.6
volts, which handles the transceiver and the
25 Watt power amplifier very co mfortably.
The power supply consists of a 550 voltage
regula tor chip driving two 2N3055 pass
transistors.

Construction (See Photos)

A case with dim ensions 9 " x 7W' x 2%"
was used to house all modules. Th e size of
the case is not critical, bu t the modul es
won't fit easily in any th ing smaller . The
receiver and tra nsmitter are mounted flat on
the chassi s as shown, using small standoffs to
keep the boards off the chassis. The channel
sca nner is mounted vertically between the
t ransmitter and the rece iver. The power
am plifier and t ransmit receive re lay are
mounted on the back panel along with the
coax connector , the heat sink for the two
power amplifier transistors and a small hole
for the power leads. The mu lti -channel decks
are mounted up front, with the switch shaft

Hookup

Inte rco nnect ion of all components to
make a complete transceiver is very simple as
shown in Fig. 6. Number 14 st randed or
solid wire or equivalent may be used for all
power wiring. Good quality coaxial cable
should be used for all rf wiring. Small
diameter RG74/U may be used from t he
antenna relay to the receiver, while RG58/ U
may be used fo r the connect ions to the
transmitter and the power amplifier . The
relay used may be any double pole, double
throw 12 V relay which will fit in the case
you have selec ted. Contacts should be able
to handle at least 3 Amps at 12 V and 25
Watts of rf at 148 MHz. VHF Engineering
can supply this relay if you can not obtain
one locally.

A simple high pass filter consist ing of a
22k resistor and a .022 uF capacitor in
parallel is used in the mic rophone input to
give better high frequency response fo r the
transmit audi o. Any 600 Ohm dynamic
m icrop hone may be used with the
transceiver.

Operation and Perfor mance

Several of the units as pictured in the
photos have been used in the Binghamton,
N.Y. area for qu ite some time now. The

" 'M (
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Fig. 6. Basic transceiver connections. Note: Relay may be any 12 V DPDT relay.
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units have good audio on both transmit and
receive and are vi rtually trouble free.
Receiver sensi tivity and selectivity are
excellent when compared to most pre-wired
commercially available units on the market.
The transceiver is very rugged and requires
no special operating precautions other than
to keep it out of the rain and away from
direct lightning hits.

If you ever check into the .22/.82
repeater in Binghamton , N.Y., the chances
are good that you wi ll work someone using a
transceiver made from VHF Engineering
produ cts, and possibly one of the
transceivers in the photos. Because of the

Parts Lists and Board Layouts

Space does not permit tile printing of complete parts lists and board
layouts. To obtain parts lists, board layouts , and detailed assembly
instructions. send $5.95 to:

VHF Engineering
320 W.tllr St.

Binghamton NY 13902

Pnce lis ts for boards and complete kits are available on request .

simple modular approach and reasonable
cost, you will also find a growing number of
similar transce ivers in use from coast to
coast across the countrv. w
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An Even Simpler Clock Dsc.. , , .. , , .. , Wade

PHOTOGRAPHY
How to Put on a Professional Slide Sho w WA3AJR

POWER SUPP LY
9 Vol l Supply from 12 Voll Banery , Circuits
Ni-Eads E~po~ , WB6JPl
AC Power for the HW-202 " W2AOO
A Hefty 12 Volt Supply , .. , .. Anderton
Protect Your Gear wi th a utch ing Relay Ives
Prevent ing Rl!!J.I latO!" Camage Anderlon
Charge t hat KP202 . , , .. , , , , VK30M
Portable QRP Power Unit , , .. , . . , , . , , , , , W8CHK
You Don' t Have a Power Failure Alarm ? .. , , W9DJZ
Dispell ing the Mystery 0 1 R~lated Supplies W1HCI
The Unzapper (safety ) , .. , ,. WB50EP

PUBLIC SER ViCE
Disaster in Hondu ras " . . " ." .. , Staff
Solid Gold PR; Washington " . . " . K4SHE
Phone Patching - A Public Serv ice , .•. . . . .. WBHXR
Bridging the Information Gap , K30SQJ4
Ham PR vs Chaos WA2KBZ
Busy Hams Benefi t Baja . , , .. , . , , , . . , Patterson

RECEIVERS
The B-51 1, Bargain W6JTT
All Band VHF Receiver WB2AGJ
The AN/GRR Receiver W6JTT
ICM Kit 2M Converter , , .. , .. , " , K1CLL
The Postage Stamp Squetcber , . . K6JM
Easy BFO Project lor all Wave Receivers , , WB4KTY
A Digital Dial fe r your Rece iwr (adapter) W2AOO
6M IC RX , K1Cll
Dirt o.e..p Tunable IF for Converters K\JVQY
The Ul timate in Variable Selectivity ? , Staff
An Oscar Preamp that Works Wonde rs , , . . , . . , .. W3TMZ
Building a 135 1c. Hli·f Str ip K1ClL

RTTY
RTTY Secrets Unvei led , , , W3JJ U
The TT·63A Regenerative Repeater • . . . . WB4APC/D l5KS
Oscer RTTY Converter .. , , . , .. , , .. , K9PVW and K9H U I
The Audi o Synthesizer , W0lMD
Build a Delu~e TTY Keyboard I , K7YGP
Build a Delu~e TTY Keyboard II K7YGPn

SATEL LI TE
How to Find a Satellite , ., .. ", " , WB8DOT
Steerable Antenna for Satell ite DXing WB5ASA
Sate llite Timing Clock WB8DQT
Intn> to Working Oscar W3HUC
How To : Graphic Technique to Find Satethte WA4QDL
More Weather Satelli te Pictures . , , , , . , . W8 8DOT
Automating Satellite Recept ion . , , , .. , , ., , WB80 QT
How ilbout I Weather Satellite Monitor? WB8DQT
A Satellite Fa~ System you can Build I ,. WB8DQT
A Satell ite Fa~ System you can Build II WB8DQT

SSTV
Video Analysis of TV Signals , WB80QT
W8YEK WO!"ks 100 Countries . , W8YEK
Fast Scan Monitor , W2FJT
Grey Scale Genera lion " W2FJT
Mobile Slow Scan W2NSD / I
Fa ~ing SSTV , K61GC
In Pursuit 01 the Perfect SSTV Picture , .W2NSO/ l
Homebrew this SSTV MonitO!" WA9MFF
The Audio Synthesizer . , , .. , W[JLMD
What's Wrong with my SSTV7 K4TWJ

S URPLUS
The AN/GR R Receiver .. , , . . , , , , . . W6JTT
The R·51' . Bargain , , W6JTT

57 Jul
33 Jul

103 Aug
145 Sept
50 Ocl

164 Nov

155 J un

136 Mar
5 11 Apr

79 May
85 May
93 Ju n

132 Jut
141 Aug
11 0 Sept
105 Sept
69 Oct

151 Nov

114 May
135 Jun
139 Jul
155 Sept
160 ocr
166 Ocl

86 JlIIl
105 Jan
64 J~

90 May
103 May
149 Jun
119 Jun
85 Jun
81 Jun

135 Jul
3 1 Jul

127 Sept

42 Jan
55 May
53 Jul
98 Jul
22 Oct
63 Nov

3 1 Jan
77 JlIIl
46 Feb
54 Feb
62 Feb

128 Jun
76 Jul
45 Aug
39 Sop.
60 ocr

99 Jan
120 Feb
26 Feb
93 Feb

139 Mar
15 May
73 May
22 Jun
98 Jul
62 Sept

64 J~

86 J~
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Rl1A New CSer Wf)SOT
Fat Nixin For Chronometer Nuts W2AOO
The T ·27B/ U. Surplus Gem (2m amp) K0DAS
Fun Citv 's Surplus Scene Bach

TELEPHONE
Ma Bell w. Fore i9" Attachments WB2PAP
Lifting The Cloak of Secreey Whipple
Inside Ma Bell II Whipple
Inside Ma Bell III Whipple

TEST EQUIPMENT
TransiStor Chocker Wf)SG F
Reference Voltage Generator Circu its
The Violet Teller W2AOO
All Band Frequency Marker W1KNI
Presto! Transistor Chec ker from YOM waWLM
FM Alignmenl Oscillator WA3 ETD12
The Audi o Synthesizer m LMD
Build this Amazing FUncl ion Genera tor W6GXN
SurveyIng the DVM Scene KW9KXJ
Digita l SWR Computer I K20AW
Yo u Can FiK II (applications) mHMK
Precision +10.000 Voltage Reference Standard .. WA6VVL
Digital SWR Computer II K2CAW
Where is you r Simplified, Sensitive Millivoltmeter? . G3JOO
Megger for Peilrluts Bach
Updating the Heat hkit IB-1101 WA50KA
A $ 1.00 Strip Chart Reco rde r W6N LBn
Eyes for Your Shack (scope) I WGACR

THEORY
Mystery of Antenna Radiation VE3DOS
The Torrid Toroid Harding
Does Ethe r Cause Gravity? W6NL Bn
Op Amps: Basic Primer WB2N EL

TIMER
Measuring Heating Oi l Usage K20AW
10 Timer WB4MYL
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56 Ap,
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136 Mar
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8 9 Jun
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93 Jul
98 Jul

121 Aug
42 Aug
25 Aug

118 Sep t
125 Sept
91 Sept
49 Sept

102 Oct
214 Nov
157 Nov

74 No~

81 Mar
37 Apr
49 May
33 Oct

65 Feb
108 Jun

The ldentalert C K2PMA
The Alligator Sque lcher , , WB8EOO

TOUCH TONE
Three Button TT ueccoer WA0EOA

TOWERS
Loudest Si9"al in the World? WBSYK

TRANSCE IVERS
More Fun wi th the IC·230 WA6VJR
73 Magazine' s Gu ide to 2m FM Transceivers Staff
An $-meler for your Swan 250 WB40BB
Queen Roger Papa from Hote l Wh iskey Seven W710F

TRANSM ITIERS
100 60 Meter CW Xmtr W6JTI
Better Results from t hose SweepTubes K4TWJ
Why Tubes Haven'l Died WA5RON

VHF
Miniboxing the 432er Receiver K1C LL
CooKial Re lays on 432 Wl00P
All Band VHF Receiver WB 2AGJ
6 dB a t 450 MHz Vertical W5GOC
Swan Beam Antennas W86PON
Two Metering a Hustler W3HTF
A 2M Collinear K4NOC
The 5116 Wave Antenna K3VNR
The $2 Amplifier Antennas W8DYF
ICM Kit 2M Co nverter K1 C LL
Playing with Power on 432 Kl CLL
RF Power at 432 K1CLL
Build .., 11 dB CoatrillCk WB000C and WB0 HKB
Pack Rat Moonbouncing W3HMU
Really Zap Oscar with this Helica l I WB4VXP
Antennas for Osca r - What Really Works? W3HUC
The Oscar Zapper II WB4V XP
The Oscar lappet" III W84VXP
The 432er Goes Power - Like 1100 Milliwatts KICLL
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IIHF
Antenna
HandbookK

Hot o ff the press, the N EW VHF Antenna
Ha ndbook detai ls the theory, design and con struc
tion of hundreds of different V HF and U HF
an tennas ... antennas for FM , for DXing, for
repeaters , for m obiles, for emergencies, for con
tests, Qu ick ies , mammoth arrays . .. EVERY·
THING IS RIGHT HERE!

A practical book written for the average arne
teur who takes joy in building, not full of complex
formul as for the des ig n engineer. Packed with
fabulous a nt e nn a p ro jects you can build .

This Quality re fere nce book would n ormally sell
for as much as $ 5 o r 56, but t he p ublishers have
agre ed to keep the price at an inf latio n fighting
price of $2.95. Send cash , check or money o rd er
... or 9iv e your Master a-.arge or BankAmericard
number .. ORDER T O DA Y!

Dea ler Inquir ies Invited

JUST RELt/t SED!
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Henry Radio
has the

amplifier
you want

2K·4.. •
THE "WORKHORse"
The 2K-4 linear amplifier offers engineering, construction
and features second to none, and at a price that makes it the
best amplifier value ever offered to the amateur. Constructed
with a ruggedness guaranteed to provide a long life of
reliable service, its heavy duty components allow it to loaf
along even at full legal power. If you want to put that
strong clear signal on the air that you 've pr-obably heard
from other 2K users, now is the time. Move up to the
2K-4. Floor console or desk model •.$995.00

3K·A COMME RCIAL/Mil IT ARY AMPLIFIE R
A high quality linear amplifier designed for commercial
and mi litary uses. The 3K·A employs two rugged Eimac
3· 5OOZ grounded grid triodes for superior linearity
and provides a conservative three kilowatts PEP input on
sse with efficiencies in the range of 60%. This results
in PEP output in excess of 2000 watts. In addition, the
3K-A provides a heavy duty power supply capable of
furnishing 2000 watts of continous duty input for e ither
RTTY Of CtN wit h 1200 watts output. Price...$1250.00

4K-UlTRA
The 4K·UlTRA is specifically designed for the most
demanding commercia l and military operation fo r sse,
CW, FSK or AM. The amplifier features general coverage
operation from 3.0 to 30 MHz. Using the magnificent
new Eimac 8877 grounded grid triodes, vacuum tune and
load condensers, a nd a vacuum antenna relay, the
4K-UlTRA represents the last word in rugged , reliable,
linear high power AF ampli fication. 100 watts drive
delivers 4000 watts PEP input. This amplifier can be
supplied modified for operation on frequenc ies up to
about looMHz . Price...$2950.oo

TEMPO 6N2
The Tempo 6N2 brings the same high standards of
performance and re liability to the 6 meter and 2 me ter
bands. Using a pair o f advanced design Eimac 8874 tubes,
it provides 2,000 watts PEP input on SSB or 1,000 watts
input on FM or CtN. The 6N2 is complet e in one compact
cabinet with a self-contained solid state power supply,

built-in blower and AF relat ive power indicator. Price... $795

TEMPO 2002
The same fine specs and festu res as t he 6N2, but for
2 meter operat ion only. ...$695.00

TEMPO 2006
like the 2002, but for 6 meter operation...$695.00

TEMPO T·2000
LIN EAR AMPLIFI ER
The brand new T ·2000 linear is t he perfect companion
for the Tempo ONE. It is compact, re liable, a nd priced
ri~t. Uses two Eimac 8873 grounded grid triodes cooled
through a large heat sink . The T-2000 offers a full 2
KW PEP input for ssa operation and prov ides
amateur band coverage from 80-10 meters. Provides
a bu ilt -in solid state power supply, bui lt -in an tenna relay,
a re lative RF power indicator, and built -in quality
to match much more expensive amplifiers. $795.00

K·2000
LIN EA R AMPLIFIER
The new K-2000 is the perfect companion for Kenwood's
TS-520...matched for style and circuit ry . The same
specificat ions as the T ·2000...$795.00

T EMPO VHF/UH F AMPLI FIERS
Solid state power a mplifiers for use in most land mobile
applications. Increases the range, Clarity , reliability
and speed of two-way communicatios. Fee type
accepted also.

please call or write for complete info rmat ion.

Hlnf/Radio
11240 W,Olympic Blvd .. Los Angeles. Cahf. 90064 213/477 ·6701
931 N. Eucl id. Anaheim, Ca lif. 92801 714/772·9200
Butler, Missouri 64730 816/679·3127



C. Charles Rockas W2DNY
q Tu xedo Park
Rome NY 13440

What's All
the Noise?

stages does not get ampli
fied as much and has little
added effect . The overall
gain of a good receiver can
be 1,OC>O, OOO times voltage
or 120 dB. 1 microvolt of
no ise introduced across
the input terminals resul ts
in 1 volt of noise a ppear
in g ac ross the o ut pu t
termina ls . One microvolt

of norse introduced after
th e rf stage is o nly
amplified by possib ly 100
dB an d appears as on ly
0 .1 volt across the output
term inal s . One microvolt
of noise int roduced in the
i-f stages may only be
subjected to gain s of 10
d B to 90 dB depend ing on
which stage generates the

noise a nd has no a ppre
cia ble effect on the output
norse .

The noise introduced at
the input terminal s is
su bjec ted to t he sa me
overall gain as the signal
is . The rat io of the noise
measured at the output to
the noise measu red at the
input is called the noise
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What is a good noise
figure , 38-28-37? Oops!
We are off on a tangent
al ready and a re getting
way ahead of ourselves .
Let us get back on the
straig ht a nd narrow. First
of a ll , what is noise? No,
we are not ta lking about
din but electrical noise .
Stat ic, for one, or atmo
sp he r ic no ise . Ga lact ic
(referencing galaxy) for
another, or cosmic noise .
Of cou rse there is the
ub iq uit ou s ma n- made
noise . Last but not least is
thermal noise . This is the
on ly noise used to com
pute noise facto r. Thermal
no ise is ci rc uit noise
caused by therma l agita
t ion of electrons .

Si nce all ma tter is
co mp r ised of e lect rons
and only at absolute zero
(. 27 30 C.) are electrons
quiesce nt , it follows that
everything gene rates
thermal noise . The higher
the temperature an object
is su bjected to, the great
e r is the therma l ag itat ion
and conseq uent ly the
greater is the thermal
noise generated .

Starting wi th the a nten
na , it generates no ise as
does the coax , the antenna
coil , the rf front end active
device (tube, tra ns istor,
etc.) a nd as a matte r of
fact every component in a
receiver does . This noise
is added to t he noi se
presented to the input
terminals of the rece iver
and is amplified along
with the s ig na l. Noise
introduced in subsequent

154



amp ahead of it. In
essence you substitute the
noise figure of the preamp
for that of the receiver .
The input terminals are
now that of the preamp
and not that of the
receiver. That (ugh! ) 10
dB NF (no ise figure)
receiver that we used for
illustration before with a 2
dB NF (ultra quiet) pre
amp ahead of it is now
effectively a 2 dB NF
receiver . let us keep in
mind that the change
works equally in reverse.
A beautifully quiet 2 dB
NF receiver with a (ugh !)
10 dB NF preamp ahead of
it is now effectively a
noisy pile of junk.

The noi se fi gures used
in the above examples
were only illustrative . A 2
dB NF may be too
expensive to be practically
achieved in production .
Much better than 2 dB
NF s have however been
achieved in the lab. I will
sett le for 3 or 4 dB
anytime.

Noise figures are much
more signif icant at VHF
and at UHF than at HF.
Try th is simple test and
con v i nce your self . Re
move the antenna con
nector from an unsquelch
ed VHF or UHF receiver
and you will not hear any
change in noise level . You
may even find one that in
fact goes up . Thi s i s
caused by the input co
axial line removal unload
ing the input terminals
permitting the input noise
resistance to increase de
ve lop i ng greater noi se
voltage across it . This will
not happen with a proper
Iy designed input ci rcuit.
By removing the antenna
co n nec t or from an HF
receiver , however , you
will find that the norse
level drops considerably .
The lower the receiver
frequency the more pro
nounced will be the effect .
At VHF and UHF most of
the noise that we hear is
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this signal . On another
receiver with a 3 dB noise
figure it will only degrade
this same 5 to 1 signal to
noise ratio of 2% to 1 at
the output thus still per
mitting armchair copy .

We can effectivel y
change the signal to noise
ratio of a receiver by
adding a low noise pre-
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the signal to noise ratio by
10X . A 5 to 1 signal to
noise ratio at the input
terminal s becomes a 1 to 2
signal to noise ratio at the
output. We have degrad
ed from a signa l 5X
stronger than the input
noise to one Vl as strong
as the output noise. One
would not be able to copy
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factor . A simpler way to
express noise factor (more
com m on ly called noise
figure) is as a power ratio
of the signal to noise ratio
at the output as compared
to the signal to noi se ratio
at the input. It is a rat io of
two rat ios expressed in
d B~ . A receiver with a 10
dB noise figure degrades
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manifestly ge nerated
wit hin the rece iver as
thermal noise . At HF it is
mostly externally gener
ated and represents gal
actic, atmospher ic a nd
ma n-made noise all picked
up by the antenna.

If you have a relatively
high NF VHF or UHF
receiver, th is does not

mean that you will not be
able to copy sig na ls as fu ll
quieting. It sim ply means
that you will requi re a
stronger signal since your
sig na l to noise rat io is
lower. It is the fellow with
the low NF receiving
system that hears those
weak OX (vdown in the
noise") signa ls that you

do not even know are
there . Even stacked 11
e lement beams at 50 feet
do not help much . I would
rather " p ick up " extra
gai n by lowering my NF.
It is cheaper and you do
not have to " sweat" the
high winds , the ice and
the snow. •

Ham
Q

Quiz

#5P-115 $15.00 2/$25.00

The past few years have
shown a remarkab le re
newal of inte rest in items
and memories of by-gone
days . This phenomenon .
known as nostalgia, can
be carried over into ama
teur radio. Thus. a list of
100 bits of trivia from the
post World War II era
has been co mpiled and
listed below. Keep t rack
of just how many you
recognize and check the
scoring at the end of this
article .

Do you remember:
When 73 cost 37 cents?
When there was no 73 ?
When Leo had hai r?
W hen Allied was a ham

store at 110 N. Western?
30Ds and 16Vs?
The " Old Yankee" and

"N kid I'd '"o ls. no ls ....
When a Hertz was a

renta l car?
My QTH Q5l cards,

and those orange ones
from Walter Ashe?

The Drake 1A?
When Wayne was an

RTTY Editor?
When a base was at

Yankee Stadium?
And a collector was

from the finance com 
pany?

When an 807 was a fi na l
and not a drink?

The " Ge n t le ma n' s
agreement" on 20 phone?

W hen the OX1OO and
Vi k ing I I wer e k ing ?

Be 459, 455 , and &%1
Hunter Cvclemesterse

Glen E. l ook W5UOJ
K9STH 410 lawndale Drive
Richardson TX 75080

FREE CATA LOG

01904

Complete kit, all brand new . 520.00

VIDEO CRT KIT
Kit of pa rts to build CRT display all brand
new parts. Contains 9 inch CRT Sylvania
9ST4716AP39 tube shield, yoke. flyback
transformer, socket. grid cap. 20KV door
knob capacitor.

P.O. Box 62
E. Lynn, Massachusetts

Please add shipping cost on above.

ANTIQUE SOUNDER
Takes you back to the Pony Express days. A genuine
antique relic dati ng back to the old days. A real beauty,
polished brass, wood base, bright and shiny new despite its
age. In origina l packing as issued to the US Navy Dept.
Already worth more than our asking price. Makes an
unusual gift or desk top conversation piece for the man
who has almost everything.

#5P-206 $2.50

POWER SUPPLY MODULE

Cassette computer deck. wn servo motor drives. heads (no electronics) . Hi speed
search. 3x206 bits, less than 1 minute. Records 1.000 characters per second. One
cassette 300,000 cha racters. An unusual offer. Slightly used, OK. with some da ta.

$25.00 ea. 5/$110.00

COMPUTER TAPE DECK 525.00

New, plug-in module. Plugs into AC outlet prov ides 12 volts AC at 1/2 amp by two
screw terminals. Great for various clocks. chargers. adding machines, etc. New

$2.50 ea. 5/$10.00

NIXIE BOARD 52.50
Unused PC board with 2 nixies. 8·5750S mounted and pins
terminating on PC board edge. Useful for counters, clocks.
etc. Numerals 1/2 inch high. 180 volt neon.
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WILSON 204 MONOBANOER PLUS OB33

REAL
MO NO

PERFORMAN C E
ON

10· 15· 20

T he Wilson 204 is t he best and most econo mica l antenna of its t ype o n t he ma rket. Four
elements on a 26' b oom wi th Gamma Match (N o b alun required ) make fo r h igh perter
mance on CW & phone across the entire 20 meter band .

T he 20 4 Monobander is built rugged at the high st ress po ints yet us ing taper swaged
slotted tubing permi ts larger diameter t ubing where it counts, fo r max im um st rengt h
with minimum wind load ing. Wind load 99.8 lbs. at 80 MPH . Su r face area 3.9 sq . ft .,
Weight 50 Ibs., Boom 2 " 00.

A l l Wi lson Monoband and D uoband beams have the f o llow ing common f eatu res:
• Taper Swaged Tubing • Adj ustable Gam ma Match 52 n
• Full Compression Clamps • Quali ty Aluminum
• No Holes Drilled in Element s • Handle 4kw
• 2 " or 3 " Aluminum Booms • Heavy E xtruded E lement t o Boom Mount s

• M 204 4 ele. 20, 26' 2" 00 $ 139.00 • M240 2 ele. 40, 16' , 3 " 00 $299.00
• M 155 5 ete. 15,26' 2" 00 $ 139.00 • M520 5 ele_ 20. 40' , 3" 00 $269.00
• M 154 4 ete. 15, 20' , 2" 0 0 $ 89.00 • 0854 5 ele. 20, 4 ete. 15, 40' , 3 " 00 $299.00
• Ml06 6 ere. 10. 26 ' , 2 " 0 0 $ 99.00 • DB43 4 ete. 15. 3 ere. 10 , 20' , 2 " 00 $1'9.00
• M104 4 ele. 10. 17'.2" 0 0 $ 64.95 • 0833 3 ete. 15, 3 ete. 10.1 6 ' , 2" 00 $ 89.00

All Wilson Antennas are F A CTO RY DIRECT ON LY! T he low prices are possib le b y
el im inat ing t he dea ler's discount . Most antennas in stock . If you order any antenna.
you may purchase a CD R Ham II fo r $124 .95 or a CD R C0 44 for $85.95. Send check
or money order, o r phone in BankAmerica rd or Master Charge. All 2" Boom antennas
shipped UPS, 3" by truck .

Call f or specia l Tower. Antenna & Rotor package.

4288 S. Po lar is Avenue, las V egas, Nevada 89103 702-739-1931



When a drain was in the
middle of the sink?

And a gate was a part of
a fen ce?

Finding out your new
call from the Little Pri nt
Shop?

When ham lice nse s
were free?

Lin colns and Little
Lulu?

When the KWM-1 was
the late st thing out ?

When there wasn 't an
S-Line?

When Nov ices we re
Crystal controlled?

Link and Dumont?
6AG7s in GG?
20As and tubeless

VFOs?
2As , 28s , and T-4s?
Invaders a nd Maraud

e rs?
Bandits and pedesta ls?
Thunderbolts , Challe n

gers, and Harvey Wells ?
8 13s modulated by

811s?
Well , persons , you are

now at the m id point of
thi s great li sting of ama
teur radio trivia . How ya
doing so far? Well , it's
back to the o ld list. Do you
remember:

Swan Mark an d
Heath Warriors?

Senecas , DX35s , DX40s
and controlled ca rrie r?

When there was only
QST?

When there were two?
FM journal a nd rpt?
Cosmophones and

Eld icos on SSB?
Model 12s and 1Ss not

those quiet 28s?
Sunspots , with JAs on

6?
When KWs were bu ilt ,

not bought for S200?
Building your first

transmitter?
Your ve ry first QSO?
When portable meant

ca rryable by two persons?
C K722s ?
Peanut tubes and

acorns too ?
Comet , Apoll o, Zeus,

and Venus?
FM210 plus PA210 from

Ga laxy?

Hob b y Ind.... tr y
Co u ncil Bluff• • 10 ....

H..n.,. Radi o
Los Anlel.... C od il .

Hanioon El "",uoni.,.
F...min,dale . N .Y .

399 SmIth Street
Farmingdale. N Y. 1173S
Phone S16·293 ·41OO
TWX S10·224 ·6492

medical device ?

When Novices could oper
ate 2M phone and Tecbs not ?

HFS and NC173s?
Swan 120<., 140<., and

175s?
When a Tempo was a

music speed ?
Globe Chiefs , Scouts ,

and Kings?

Electronic Dutrib,non
Musk",on. Mlchi• • n

C F P Enlnpri....
Lansinl . N. Y.

Goldstein·.
P .......,ola . "'• .

VENUS SSTV AVAILABLE FACTORY DIRECT OR FROM

ONE OF THE FOLLOWING AUT HORIZED DISTRIBUTORS:

- TEST AND ALIGNMENT TAPE

ACC USYNC8 OSCILLOSCOPE DISPLAY OF SSTV SIGNAL

FAST SCAN/S LO SCAN CAMERA

- USE CAMERA WITH YOUR HOME TV SET

- FOCUS ON PaiTAGE STAMP

• SS2 MONITOR ~ $279
• SS2K MONITOR KIT~ $229
• C I FAST/SLO SCAN CAMERA~ 5369
• PI POLAROID@ CAMERA ADAPTER $34.50
• VI VIEWING HOOD $14.50
• Tl TRIPOD $24.95

ham band ?
When we got 1S

meters?
When International

Crystal built ham kits?
Geloso YFOs, Receivers

and Transmitters?
The " Dream Receiver"

(the one I had was a
nightmare)?

Pacemakers that weren' t a

A a n d W EJ"",lron ic.
M..dlord. Mass.

BarTY Electroni<'.
N ..... York, N .Y .

ArI on El..c lro n i<'.
Miami Sp n nu. n • .

o ~.~ SAVE
• • • WITH

", ocom LTD
a H .. nriqu<, ~ti... 704
M..nauII , BnziJ
A.(i Co ., Inc .
ImPf'.tlll . r a.

AmatO'", . F.1ec:tronJcs Supply
Milw..uk.... . Wise .
C l..~ ..land, Ohio
Orlando , n".

*THrS OFFER GOOD FR OM NOV. J THRU DEC. 3/ '75.

Venus Scientific Inc.

*LOCAL DISTRIBUTORS:

* COMPLETE LINE:

*PERFORMANCE:

a CHIUSTAlAS
PRESENT for you

frou. VENUS

ICE (not rice) boxes on
2M FM?

When W910P won the
SS almost every year?

AR3s and ATls?
Gooney boxes that

stared back at you?
The NBFM craze?
Cutting the supressor

grid wire on lb25s?
W hen 11 meters was a

* PRICE: *
*KIT:
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50-60 You 're a fu ll
fledged ham .

60-70 Qua lified to B.S. a t
any convention .

70-80 Ready for 75 mete r
phone .

80-90 Qualif ied to write
trivia for 73 .

90 - 100 " H ir a m Perc y
who ????" •

10-20 The " Arkansas
Aardvark" is on
channel 11 .

20-30 Better, but you ' re
st ill wet behind the
ears .

30-40 You can hold your
own at the loca l
radio club .

40-50 Venture forth on
• 20 meters .

Introducing the STANCOM 890L. •.
big business performance at
a small business price.
All solid state 20 wall VHF/ FM Business/Industrial
2-way Radio 'rrenscewer, featur ing:

• All solid state.
• One or two channel design.
• Heavy duty microphone and cable

supplied.
• Compact size 6" .. 2~" .. 9" deep.
• Buitt-in speaker (EX speaker eveuetse).
• AC supply lor base station use.
• Private channel eveuetse.
• Ante nnss -scceSSOfies and

installation Quoted separately. a- SUlIion
r- --------- - - - - - - -- - - - -- - - ,

iI~~~ P.O _Bo.. 92 1S1. L... ...ngeIn.C... 90009 . (213lS32: :

~ _ ......e Name I
I In/(w m a l _ on the
I STANCOM a90L Add r_ I
I an d OIM' Ci ty I
J YHFIFM '&(1_ SUlle Zip I
l ~.~ J

New fram Standard...aquality
FM radio at ess thlAs340:

Radios lhal
mean

business!

yo u reall y recogni ze
a nd/or remember the
trivia then you won 't need
more information . Be fai r
and score yourse lf accord
ing to the following :

0 -10 " Ho n e y, that 's
Daddy's 73 , you r

Sesame Stree t Mag
azine hasn ' t come
yet. "

Your fir st DX contact?
Sta r Roame rs a nd

Ocean Hoppers?
Some readers may feel

that enough information
has not been given in the
above quiz . However , if

"rarc" ?

Glo be C ha m ps a nd
' trotters?

Fou r-20s and Super
Pros?

Gladding, Ceneve. a nd
Varit ronics too ?

Prop pitch motors and
selsyns with gears?

Morrow and Lakeshore
wi th Sonar to boot ?

When a Sentry was a
soldier?

When a Swa n was a
bird ?

When Birds only flew.
not just read watts?

When Wayne was
Editor of th at " other"
magazine?

6-up?
Carbon m icrophones

and high impedance head
phones ?

Nuvistors?
When a Ca liforn ia Kilo

watt was jus t that?
Your firs t Field Day?
Mel Shadbolts TV hand

book?
Cotham ads didn 't have

" 20 M eters i s mur-
d '"er . .. .

W hen the average nov
ice stat ion was a DX40 a nd
SX99?

Ringos and Rangers?
Tuning units f rom

BC375s '
Plug-in coils?
6AG7-807 , modulated

by Problbs?
1296 and A PX6s?
SCR522s'
When Tandy only sold

leather?
Fly ing spot sca nners

and the 931A?
Polycoms on 6 and 2?
Multiphase Products ?
Cheyennes , Coman-

ches , with Pawnees and
Shaw nees?

416Bs and 417As?
1625s at 25 cents each?
Rad io Row?
W hen JAs were
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FACTORY DIRECT

CHRISTMAS SUPER SPECIAL
ACCESSORY SPECIALSFEATURES

1402 SM 1405 SM DESCRIPTION
REGUL.AR
SPECIAL.

PRICE

C H R IST MA S
SUPER

S PE CI A L

OVER 1,000 UNITS IN STOCK
FOR CHRISTMAS SPECIAL

ORDER EARLY TO INSURE
DELIVERY BY CHRISTMAS

CASE. . •• . •. . • .. .. .. .. .. 14.00 8 .50
LC2 - 1405 LEATHER

10.95

ACCESSORY
SPECIAL

VALID ONLY
WITH RADIO

PURCHASE

LCl - 1402 LEATHER

BC-' NI-CAO
BATTERY CHARGER

PACK • .• .• . . • • . . • • . . • • . . 15.00

BCl - BATTERY CHARGER
FOR 1402 AND 1405 •.••.. $36.95 $29.95
BP - NI-CAD BATTERY

CASE ••. •.•.•. .......... 14.00 8.50
SM2 - SPEAKER MIKE
FOR 1402 AND 1405 .• •• •• • 29 .95 24.95
TEl - SUB-AUDIBLE TONE
ENCODER INSTALLED .•.. 39.95 34.95
TTP - TOUCH TONE PAD
INSTALLED • • . . . • • . . . •• . $59.95 44.95
XFl - 10.7 MONOLITHIC
IF XTAL FILTER INST• • • • • $10.00 8.95
CRYSTALS: TX OR RX
(Common Freq. Only)· • • . . .• 4.50 3.00

Add $7.50 per Transceiver
for Factory Crystal Installation

• 6 Channel Operation
• Individual Trimmers

on all TX/RX Crystals
• All Crystals Plug In
• 12 KHz Ceramic

Filter
• 10.7 and 455

KCIF
• .3 Microvolt

Sensitivity for 20 dB
Quieting

• Weight: 1 lb. 14 oz.
less Battery

• Battery Indicator
• Size : 8 7/8 x 1 3/4

x 2 7/B
• Switchable t & 5

Watts Minimum
Output @ 12 vee

• Current Drain: RX
14 MA TX 400 MA
(Iw) 900 MA (5W)

• Microswitch Mike
Button

• Unbreakable Lexan s
Case

• 6 Channel Operation
• Individual Trimmers

on all TX/RX Crystals
• All Crystah Plug In.
• 12 KHz Ceramic

Filter
• 10.7 IF and

455 KC IF
• .3 Microvolt
• Sensitivity for 20 dB

Quieting
• Weight : 1 lb. 14 oz.

less Battery
• S·Meter/Battery

Indicator
• Size : 8 7/8 x 1 7/8

)(27/8
• 2.5 Watts Minimum

Output @ 12 VDC
• Current Drain RX

14 MA TX 500 MA
• Micro$witCh Mike

Button

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVAOA 89103
(7021 739·1931

CHRISTMAS SUPER SALE ORDER BLANK
___1402 8M @$164.95. 1405 8M @l $239.95. FACTORY XTAlS INSTAllED @ $7.50.

ACCESSORY SP ECIAL VALID ONLY WITH RADIO PURCHASE

____ BCl @ $29.95. BP @ $10.95. LCl ~ sa.SQ. lC2 ~ sa .50.

____ SM2 @ $24.95. TEl @l $34.95 ( SPECIFY FREQUENCY )

TTP @ $44.95. XFl @ $8.95. TX XTA l S@ $3.00 ea. RX XTALS @$3.ooea.

EQUIP TRANSCEIVER AS FOllOWS: XTA l S A. 146.52152 B. _

C. D. E. F. _

ENCLOSED IS 0 CHECK 0 MONEY ORDER 0 MC 0 BAC

CARD # EXPIRATION DATE _
NAME _

ADDRESS, _

CITY STATE ZIP _

SIGNATURE _

SHIPPING AND HANDLING PREPAID FOR CHRISTMAS SPECIAL
SALE VALID DECEMBER 1 ·31,1975 73 NEVADA RESIDENTS ADO SALES TAX



•

SPECIAL INCLUDES:
RUBBER FLEX ANTENNA
52-52 CRYSTAL

1405SM HAND HELD
5 WATT

TRANSCEIVER

OPTIONAL
TOUCH

TONE
PAD

SHOWN

CAN BE
MODIFIED

FOR
MARS

OR
CAP

90 DAY
WARRANTY

10 DAY
MONEY

BACK
GUARANTEE

~
CHRISTMAS SUPER SPECIAL

SPECIAL INCLUDES:
RUBBER FLEX ANTENNA
52-52 CRYSTAL

1402SM HAND HELD
2.5 WATT

TRANSCEIVER



For information on Hy-Gain 2 meter and other amateur products
contact your Hy-Gain distributor or Write.

Getall the 2 meter base you need, for the price of a 2 meter mobile.
The great Hy-Gain 270.

The editors of the maga
zines think so. That's why
they are editorializing .
The equipment manufac
turers think so, too . That 's
why they are slow ly going
out of the amateur radio
business . How many of
them would still be with
us if it had not been for
the two meter boom? The
FCC recognizes things are
in bad shape, also . Those
sweeping licensing struc
ture changes we've heard
rumored about so long are
now official proposals .
The Commission knows it
must have numbers be
h ind it in Ge neva in
1979.. .numbers to back up
requests for more of the
spectrum , or just to hold
on to most of what we now
claim as ours .

How can we save our
hobby as we know it?
Obviously , we must get
more people into ham
radio . As I see it , we have
two great obstacles star
ing us in the face, though .
One : that great mass of
amateu rs out there in
radio land who either are
ignorant of the facts or
regulatory life, are con
cerned but are too darn lazy
to do anything about it , or
are too short sighted (the
famous fewer-hams-
equals-Iess-QRM-for-me
syndrome) . When these
guys are left with nothing
but the upper megacycle
of ten meters in which to
pursue their hobby, they
will probably be the first
to point their fingers at
Newington , Wayne
Green , and the other more
visible spokespeople for
ham radio and let out a
multi -decibe l " w ha' hap
pened?"

Obstacle number two, I
believe, are the new FCC
proposa ls , well intention
ed as they may be . I'm
afraid they will tend to
make more than a few
potential amateurs hold
off on getting started .
Why should I star t work-

You 've seen it in every
ham radio pub licat ion
you 've picked up lately .
Our hobby is in trouble!

iJlO®

• 96 '" high
• Completely factory tuned
• 50 ohm input impedance
• Complete with 18' coax

and PL-259

Radio

• 6 db gain
• 250 watt rated
• 144-1 48 MHz
• VSWR less than 1.5:1 at

resonance, 6 MHz bandwidth

Hy-GlIin Bectronic:a Corporation: 8601 N~ast

Highway Sill; Unc:oIn. NE 685M; 402;464-9 15 1;
Tele.. 46-6424 . Brarw::h~ andW~
6100 $epuMda BM1.. #322; Vlln Huya.CA91401;
213/785·4532; Tele.. 0-1359. Diatrt>uted in
ClInada by Lt'Ctroo Radio Sale.. ltd.; 211 Hunter
Strm West; Peterborough, Ont«io

The same state-of-the-art qualities that make the Hy-Gain 270
antenna a great 2 meter mobile, make it a great 2 meter base.

Hy-Gain design has eliminated hard tuning, high VSWR and poor
pattern due to irregular ground plane. The 270'5 slim mobile con
figuration makes it ideal for apartment or urban installations where
space is at a premium.

Fiberglass 270 develops gain through the use of 2 stacked 5/8
wave radiators with a self-contained 1/ 4 wave decoupling system.
Gain that helps reach distant repeaters.

Since the antenna and feedpoint are sealed in fiberglass, the
Hy-Gain 270 delivers top performance year after year without
corrosion loss.

Hy-Gain 2 0
2-meter antenna

A great mobile
thats also

a great base.

Saving
Ham

Don Keith WA4BDW
462 Ridgewood Ave ,
Fairf ield AL 35064
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YOUR ORDER MUST BE R ECEIVED BY DECEMBER 31.197 5. NO COOs.

screaming abo
t~t On it like Jt's~~ and we
W~ Lost Outchrnae map to

en was the n m lOe.
you demonsrrat last time
meter r ig f eo the two
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We have so me odds and ends left fro m our specia l
deals in the last year, which we must move to
ma ke room fo r the 1976 dea ls. You can save if
you act now while these goodies last.

GENERAL ELECT RIC PROGRESS LI NE MOBI LES
Modal Frtlq . Ri ng. Pow.. oU1put Pow... Supply
MAlE·13 30 t o 5 0 MHz 30 Witts 6/12 v. Vib'110r
MAlE·16 30 to SO MHz 6OW.tu 6112v.Vibrltor
MD/Y.1 7 3Ot050M Hz l 00 W. tts 6112 v. dyn.motor
MT.1 3 30 to 50 MHz 30 W.tts 12 v. t r. n sistor
MT.16 30 to 50 MH z 60 W.U5 12 v. transilltor
MT.17 30 10 SO MHz 100 W.tt5 12 v. tr.nMtor
MA/E.33 152 to 172 MHz 30 Witts 6/ 12 v. Vibrator

A NY O F T HE ABOVE FOR ONLY $35.00 ...
Soma If' one of I k ind , specify. pcond eho.CI.

GENERAL elECTR IC TP Ls
42 to 50 MHz 100 Watts
42 to 50 MHz 100 Wans

15 2 10172 MH z 30 Watn
15 2 to 172 MHz 80 Wltn

RCA MOBILE S
152 10172 MHz 30 Waus $40.00 12 v. Transistor
4 50 to 4 70 MHz 15 WI U5 $40.00 12 v. Tran5'Stor

25 to 5 4 MHz SOWltt5 $60.00 12 .. . Tnn5,S!or
148 to 172 MHz 30 Wans $60.00 12 v. Tran5istor

AU i te ms are limited quantity . so m e ere o nJy one of a k ind .

WILL NOT BE UNDERSOLDI
Start The New Year Right With These Dandy Deals
MOTOROLA HT-200 HANDlE-TALKIES
Light Weight - All Transistorized
H23DCN 1% Watts output only $125.00
H23DEN 2 Watts output only $150.00

Ouantities are limited so please specify your
second choice.

*
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cleo,. before , h i p men t . All item, are "..nt .hippinll cluJrlle. collect un'eu o l herw i... , ped/led .
AcN'uorl... do not include cry,'al• . "..e<15 , relay o r a n ' e n no.
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vou r kids (and maybe
even you) have a hobby in
a few years, then maybe
ham radio isn 't worth
saving after all.

Some of the things I'm
going to mention are not
new or especia lly imagina
tive, but maybe you never
thought of them before .
Some have been, or will
be, tried by the Birming
ham Amate ur Radio Club
with varying degrees of
success. If you give them
a try, look out . You may
run into brick walls with
some. But you will get far
better results than you
d reamed with others. I
only hope you will take the
ball and run with it . It is
fou rth down a nd time is
running out .

1) Get yourself or repre
sentatives of your group
on a television or ratio ta lk
show. The stations have to
come up with an interest
ing show every day. Do
them a favor and vclun
teer. It is best to tie in
appearances with the start
of you r club's code-theory
class (you club does have
such a thing , doesn 't it? ),
Field Day, or the like .
Make sure interested par
t ies can get in touch with
someone for more info .

2) Land a feature story
in a local newspaper . A
story about a handicapped
ham or a loca l amateu r
working through Oscar
should be the answer to an
editor 's prayer on a slow
news day. Make sure the
editor knows how to get in
touch with you and that
you have a feature idea or
two anytime he needs it .

3) Tie yourself in with
loca l events. If you or your
club provides communica
tions for a parade or
during a disaster , phone
the newspapers , radio and
TV, and tell them . They
may never know ether
wise . We got good news
paper and TV coverage
when a Birmingham ama
teu r hea rd first hand

pects for its death (at least
as we know it), should
provide enough init iative.
I am about to l ist ten ideas
I hope will give you or
you r grou p some measure
of inspirat ion. But there's
not much I can do "about
the sweat part. If you are
not willing to work some
to see that my son and

going strong . A nd no
wonder pract ically every
body persists in ask ing if I
still have that "CB" in my
car.

Next question: why is
ham ra dio PR lo usy ?
Because it takes initiative,
inspirat ion and sweat. I
certainly think the state of
our hobby, and the pres-

That, folks, is PUBLIC
RELATIONS!

And ham rad io PR is
lousy!

Far too few people know
what , who or where we
are. That image of an
eccent ric rad io nut wiring
up his basement and
screwing up the neighbor
hood TV reception is still

an Atlas Transceiver
ONE EACH MONTH UNTIL FURTHER NOTICE

You made S.D. SA LES successful with your patronage and we
want to say

In cooperation with 73 Magazine, we will give an At las Transceiver
complete with deluxe mobile mou nt, each month until further
notice.

Send your name and address in a letter - tell us in 25 words or
less - why you like S. D. SALES . The winner will be notifi ed by
Air Mail. *
==============,;,* * * * * * * * * * * *

S D SALES CO :WINNER OF ATLAS XCVR:
* FOR NOV: *

• • •* GORDON KENWRIGffT *
P.O. Box 28810, Dallas TX 75228 * 94 BIRCHWOOD DRIVE *

* MONROE LA *
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Lions Club and a nnounce
the next ha m cl ub meet
ing . Present a prog ram on
ham radio to the Jaycees .
Explain to the guys at the
ba r th e d iffe rence be·
tween ham and CB rad io.

All th is sound like too
much trouble? See you in
the upper one megahertz
of ten mete rs ! •

never see print , but none
will if they are not se nt in .
Club activit ie s, inte rest ing
occurrences on the a ir, the
implementation of some of
the other projects men
t io ned here .. . a ll make
good stories .

10) Be a spokesman for
ham rad io every chance
you get . Sta nd up a t your

Walkie Talkie
146 A

NEW ENGLAND'S FRIENDLIEST HAM DEALER

Rad io Electronics

Horizon 2
25 Watts, 12 Channels

386 Main St.• Medford MA OZ 155
Phone: 6 11·395-8280

_ _ _ _ ______ __ _ _ _Open Monday through Saturday until 9 pm

Penny Pr ocner 146A all XTALS (Specify three frequencies) $ 298.00

I34/94 1194/94 10 0 1_ _
SCOTCH TR EAT SPECIAL as above includes rubber ducky antenna.
Nicads with charger . • . . . ... . ... . .... . . .. . .... . ... . ..... . . , . .. $ 335.00

I II II II I I I
SCOTCH DELUXE as above plus Deluxe carrying case $349.00

THE WO RKS, all 'ha nneIDo;l~~::rr Batt"] paD ' t4oo.oi

MOBILE DE LI GHT HOR IZON 2
6 channels your choice 5/8 wave gain antenna
Trunk lip or roof mount your choice . . • . . . . .. . . . . . .. . . .. . . .. . . .. .$295 .0 0

I I I I I " II " I
MOBIL E DELI GHT DE LU XE as above but all channels your choice . . . . $ 3 25 .0 0

I I I II II I I I I I
I I I I I I I II II I

Send Check with order - Sh ipping postpa id
Mass. residents add 3% sales tax.

Get c>.... the air NO\N.
r!

Let Tuf'ts put yc>u
there!

4
I~~~~~m

bigges t weaknesses in
ham rad io is the failure to
attract more of the lad ies
into our midst?

9) Fi re off a ne w s
re lease to the papers a t
th e s lig htes t excuse .
Write the release up in
newspaper style or like
radio spot a nnou ncements
a nd send it in. Some will

Name' _

Address. _

City State Zip. _
$25.00 Free Gift ClIt" tifieil te if order$ not shipped in 48 hour5!
(excepting $Orne X TALS - _ have most 11I1 of 'em but. • • )

about the recen t Peruvian
ea rt hq uake . He ca lled
loca l me d ia and soon
found himself entertain
ing a televis ion news film
crew .

Don' t be modest ! Look
where PR got Hug h
Hefner.

4) Cet a booth at the
county or state fa ir. Sure,
it's a headache to keep the
booth staffed and handle
all that junk t raffic . But
notice how ma ny people
come back to ask q ues
t ions .

5) Demonstrate your
radio for school science
classes. The League has a
great OSCAR demo nst ra
tion gea red towa rd
schools , too . And the club
could proba bly spare a
little bee r money to pu t
ham radio books in some
school libraries . Be sure to
stamp your address or the
club 's address inside the
books .

6) Show off ham radio to
the Boy (a nd Girl) Scouts .
In vite t roops to club
meet ings a nd ha mfests ,
show them ha m radio
films , attend their get
toge the r s and answer
their questions . Check
w it h loca l sco ut ing of 
ficials . They are in the
phone book.

7) Set up a booth at the
next Ci tizen Band jam
boree , or what ever they
call them . What!? ! No,
I'm not blowing a final.
How ma ny frustrated
ha ms d o you im a gin e
there are on 27 MHz ?
How many would glad ly
go stra ight and sin no
more if they knew what we
are rea lly a ll about? Some
of the best hams I know
are reformed CB types .

8) Man a demonstration
sta tion in a s hoppi ng
center . More junk t raff ic
and interminable Muzak, I
know, but it sure gets to
the people . But, you say,
you most ly get women
into those places . Don't
you agree that one of the
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they had released a space
craft from Vandenberg Air
Force Base . and it was
tilted . Someone tried to
correct it , and had over
corrected, causing it to
t umbl e . T hey wanted
readings over the Pole.
and also predicted that it
would ta ll to earth soon ,
whic h it did . t asked him
how he foun d me. He
said , someone said " try
Je rry in Washington
Court House , " so 1 called
the operator and got her to
find you .

One of the incidents in
my phone patching gave
me a ce rta in amount of
a m us e me n t , and yet it
was very sad for one of the
principals .

A Navy man named
Sam was st a t ioned a t
KC4USM , the " Rad io
Noise" station about 1V.
miles from Byrd Stat ion in
the Antarctic. One night
he ca lled me with a plea
for a phone patch to
Boulder , Co lorado . He
had rece ived in his mail ,
which a rrived just before
t he Wi nter closed all
flights to the Ice, a letter
from his fian cee that
really shook him up .

Frank, a good buddy of
his on the summer crew
who had left on the fi rst
plane out , had stopped in
Bo u lde r to see Sam 's
fiancee and de liver Sam's
messages of love . Frank
found he liked the young
lady hi mse lf , and afte r a
quick courts hip they be
came engaged . Frank was
on the way to a new duty
station in the Ca na ry
Islands . The girl , Alice,
agreed to get marr ied and
go to the Canaries with
him . She wrote Sam and
told him this .

Sam was despe rate . He
could not get any letters
out for nine months , and
could not send tapes . He
begged he r to wait un til
he cou ld get a ta pe to her,
but she refused.

She said , " You never

" This is John Katsafrakis .
I am at Stanford Univer
sity , and we must get
through to Byrd Station ,
Antarctica . Can you get
them for me?" 1 called
Eights Stat ion and raised
Byrd via Navy telegraph . I
ran a half hour patch, and
when it was finished , Dr.
Katsaf rak is told me that

.. ..... a d<»<l til., , ..,tur.,s \lOU ' ..." r.
QoJest<o<l ' 0 0<1' t>r.;. ~ .... 111"g 11~ 8A
.upply . Fol~Oac k curr.,,' I i .. I 'I"g l
l ul l ~no" -Cl rcul t pco'ec 'lo" , a~~,,~

1<1 b YP~ 5S ln9 : adj uSfaO I" 11-1 4V ; c a n
9 1.., 12" .It" .. ~OJ du'y c ycle . For
running yo ur "'OI> lI e rIg al l>oo>e. Or
' . s' bench ~. L.~~ c ase & hr d. are .

§@~ @[?' &
@[}::l]§&~

@[1,@@lK\
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including
transformer

and
circuit board

1 111 Godbou t El ec t ronic. , 80I 215S
Oa k la nd AI rp0rl , Ca I i f orn I a 9 .1> 1.
Tera. ' Add shipping .s shown , . dd SO,
otI orden un de r $10. Ii<> COO. Cal reo
.dd I n . For 8a nh .... r l c. rd'" or Ma~ter _
charge' ca ll (41 S) 35 7_71)07, 24 hou ...

641.c)5
HOI Bt"l/RA9 TOO L- - 'WH Y SOLOH YOUR P~OTOT HES7 WI RE wAA9 PE O
CONNECTIOHS PROTECT COH90HENTS f ROM HE"T. ARE EASILV HOOI 
F l ED FOR CORREC TIOHS OR CHANGES . HA ~E CONNECT IONS TH"t " RE
BETTER THAN SOLDER . AND CAN SPEED UP THE TIME REQUIRED FOR
ASSEHBLY Of C~PL E X DICITAl PROJECTS . I F THE HIGH COST OF

•

Wl\AP9 11tG PUTS YOU OFF. LOO" AT OURS••YOU GET THE TOOL ( RE
CHAaG EAI L[ SO YOU COM 'T HAVE TO DEAL WI TH TRAI LING COR DS t N
TI GHT PLACE S) . BIT. CHA~GER. N!CAOS , AND INSTRUCTIONS.

•

able incidents , some sad ,
some hilarious . I would
like to relate some of both .

One morning about 3 :00
a.rn . the phone ran g, and I
was asleep . 1 answered,
and the operator asked ,
" Are you Jerry?" 1 said 1
was . She replied , " I have
an emergency call fo r
you ." T he ca lle r sa id ,

+1 POUND
SHIPPING

~ECTOR 9 1H WIRING PE NCH---A HAND HEL D. UNOER 1 OZ. TOOL
US ED TO HELP GU IDE '"" 0 WltfJ' 136 INSULATE D WIR E (H~ A
SELF - COIITAlliE D BGBl lli ) OIITOCOOOPOII ENT TEkIIl lIAL S • ""Ill COII 
NECT ION S BY SOLDERI NG,H EAT FROfl THE I~ON HELTs THE INSULA
Tl ON . PERIIITTI NGA GOOD S O L OE~ 80NO . THIS IS A FAST WAY TO
WOR ~ WI TH COHPONENTS AND VEC TO RIOARD. COHES WITH TOOL, AN
INSUL LED 80881 N onSO FT. CREE N WI RE. MO AN EX TRA 1 0BBIN
OF REO WIRE AS WELL AS I NS TRUCTl OIIS S9 . 50

I~WlI.SMlP
• ~UI>I>I~

'~~.j() • ., II>. 1>0•••
~11t'.ufO .M1pm~IO

:TWO TOOL6 FOR VI;;;RR 'ROUND U61;;;:
•• VI;;;CTOR -.- ~Or>r>VWRRP :

WIRI;;; TOOL:
PI;;;NCIL :---. .

•

WE HAVE A SUCCESSOR TO OCR POPl:UR "CH EAP CLOCK" KI T.
and he r e a re somr o f the f ea tures you'll li ke :

III&J J,: R DIGITS ...
Gl v.. yo u r ..ye" a hreak
dt b our 3/10" dhp lays

IIRIGHTER DIGITS . _.
segmen t and d rive r
t ransistor.. included

MORE RELIABLE DIG ITS ...
soc kets Incl Uded f or
I e and for rea douts

THE RIGHT NUMBER or DIGITS . . .
6 dili ts for hou r .. . minu t es.
and second... Use as 12 or 24
hou r clOCk. 50/60 Hz

AND NOT JUST THE DIGITS . . .
I e Include all pa r ts you ne ed
to make a ...o r klnll: clOCk . in_
cludlnl{ t h.. PC board. tr . ns _
for_r , ... 11 cOIrlponentll. Yo u
supply t he c ...se a nd h ... r d . ... r e .

llM~ BA·S~ Krr IIm' s the l ld e t fo r run- .
- - nl ng ou r . on of a Cheap• '1rry ~® Clock In you r ca r: a stabl". :lkro!""'er

• U~IIC~ ......""" o f bO II:;: t l _ In, pu lns. Ti ny. ' 00 .

Ove r many ye a r s of
phone patching there have
occu rred ma ny me mor-

Jerrold A. Swank WBHXR
657 Willabar Dr ive
Washington Cou rt Ho use OH
43160

Patching Tales
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in Antarctica and wanted
to ca ll his wife and had no
other means of reaching
he r . She was adamant.
There was an absolute
rule about giving out
unlisted numbers .

I sa id . " I think I have
the number a lmost right ,
perhaps 1 am off only one
digit. " She sa id, " W hy

TERMS, xoo 50 CE NT S TO AN Y
OROER UNOER SI D FOR HANOLING.
CAL RES .0.00 TA X . No c a o OR
OE RS - --TOO MUCH P APERWORK.
FOR MAS TE RCHARGE- OR BA NK A
MER I CA RO~ CALL t e t s r 3 5 7 - 7 0 07
l ' HOURS A OAT . TH ANK TOU FDA
YOUR BUSINE SS :

n~"<l'.~~"<l"~
L~:J3~""C:J'~"

4KKB RAM KIT
$109.22

o@)ffi®

~TATE.l{

~J1YST-I\\)~
Thu " .o r " TO-5 CAN
d"slgn"d f or fix " d - .on ACCURATE
fr"q""ncy oscil l . t ors a nd fo r b i na r y div i s ion
i n o rd" r t o g"neru e oth" r freq""ncl"s (exam
p i,,: 16 .)81i • 2 1 ~ . 1 Hz ; IS. }60 divides .x-.
to 60 Hz; 28 .160 u n bee".., " A" ~ ~O, " te). All
fr"qu.end es S~.'35; apply It discoun t s",."dul"
f o r qu&nt l t i "s. FREQUENCIE S AVAILABLE (KH z):

10 . 000 12. 800 IS. }60 16. 00<1
16 . }84 17 . 746 18 . 641 19.200
20 .480 21i .576 28.160 30 . 720
32. 768 36.851i 38.400 40 .960
60 .000 76.800 100. 00 153.60

240 .00

.:.

eu GOO6OUT aECTIIONICS
..." ecc 2355. Q,t.,KLANO AllPORT. CA 9461-4

tor red ial it , but still got
no where . I asked the
operator what the num be r
was for the person 1 was
ca ll in g , a ft e r check ing
with the man at South
Pole Stat ion for confirma
t ion . She told me it was an
un listed number . I ex 
p la ined the Circu m 
sta nces , that the man was

I DEA L fO R fiLTERS, TIMERS,
OT HE R USES REQUIRI NG STABL E

CAP AC I TORS . L EA DS CU T AND
FORME O FO R PC I NS E RTI ON . 10
OF ANY ONE V AL UE FO R 51.00
VALUES AVAILABLE ( IN Pf):
10 0 1 SO 18 0 220 :170

no IilO ~60 680 8 20
') 10 1000 1200 I S OO 1800

2000 2200 HOD noo .

$ 4.50
5370 ALARM
CLOCK (lilP

s he had misdia led the
prefi x. I got another Jean
at a different prefi x in
Columb us , and got the
wrong suburb .

Once I had an exper
ience that made me ap
preciate helpful operators .
I had a ca ll to South
Ca rolina, bu t got a wrong
number. I had the opera-

Th" second cen. ra t ion c l oc k ehip- - -outpe rtor.s the SJ16.
••• th r"e ,Uspla,. lIode. ( t i .." , ala r .. , enoi sl""p)
••• Po."r t ai l u r e indi c a ti on (reset ting ti .." ca nc"ls th is :
. " Co l on dri v" ou t pu t
' •• Br ightne s. con t rol capabi li ty
.'. I nt e r r a e" a direct ly wit h gas oiis cha rge di sp lay s
" . Pr " a" t t e bl " S9 lIinute sl e e p ti mer
. ' . 9 III nut" snooze tille r
••• Op" rates troll 10 to 2B VDC

TH IS IS AHOTHER fIRST POR 7J READ ERS- -_W" Just f at th"
chi ps in tad. ,. • .os t hi s ad. i s beinf . r 1t t e n . I e th1nk
t hi s ls a greet c loc k c hi p f o r th" "~perl .."n t,, r - - - -our
dat. tells ,.ou how t o US" it .

asked me to marry you ,
you simply said you were
going to the Antarctic ,
and would see me in about
a vear . Frank and I get
a lon g w ith eac h ot her
much better than you and
I, and we agree on many
things . I am in love with
Frank, and to wait for your
letter would be use less ."
He told her he had great
pla ns , and so fort h, but
she was fi rm a nd ref used .
The patch lasted about an
hour , and was one of the
best I had ever run. Sam
was very a ppreciat ive , but
downhearted . I was glad
that he had not been in the
predicament of having to
argue his case with a poor
signa l. For a yea r afte r
ward , I heard on the ai r
remarks about Sam and
his patch . We mu st have
had one of the greatest
listeni ng aud ience s in
ham history . He said he
was a quiet , sc ie nt ist
type ,and not give n to
expressi ng himse lf. I kept
thin king back to the John
Alde n sto ry, w ith one
difference . Frank sa id to
himself, " Speak for vour
self Frank ."

One of my more weird
patches ca me one night on
a patch to nearby Colum
bus, Ohio. I gave the
operator the number, and
a man answered . I asked
for Jean . He sa id " Jean is
not here a ny more . She
ma rried that guy over a t
Lancaster when her hus
band died . Who did you
\ay is calling?" I said , " It
is her husband from the
Anta rctic , South Po le .
St a t io n ." He re p lied ,
" Well, I 'll be darned. I
thought he was dead ." I
dropped the line for a
minute, and hea rd the
ma n at South Pole saying ,
" Jerry , yo u have th e
wrong number ." I went
back to the other man just
in time to hear him say,
"I'll tell her" and he hung
up . I asked the operator to
red ia l it , a nd found that
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don 't you try running it
down one digit at a time?"
I said " Do you mea n
getti ng ten people out of
bed at 3:30 am?" Her
re ply was , "Oh. it won' t
be that bad . Why don 't
you try it , start ing at the
bottom? " I thought that
over and decided she was
trying to tell me some-

168

thing , so I ca lle d the
number again , with 1 as
the fina l digit , and got my
number. She came back
after t he ca ll , a nd I
thanked he r. She said ,
" You are very quick ." I
felt real good about such a
nice operator .

My very longest patch
lasted a n hour and a half

and was a se ries of relays .
A man at Byrd stat ion
wanted to ta lk to his
fia ncee in Hawa ii , as she
was to leave there In a
week and go to Sa n
Francisco to meet him
when he came home in a
few weeks . She wa s in a
hotel in Maui , and I did
not have any chance of

2" SPEAKER
DYNAMIC SPEA KER FOR A
COUSTIC COU PLERS , TOYS ,
RADIOS, ETC. BRAND NEW
IN PLASTI C CASE FOR MIN _
IATURE RA DIO . GO OD FOR
AL L KIN DS OF USES.

3/$2 . 50

ANTENNA
FERRIT E LOOPSTIC K AN TEN 
NA FOR TRANS ISTOR TYPE
RADIOS & OTHER APPLICA 
TIONS . USE FOR LOW FREQ.
OSCI LLATO RS/ I F FILTERS.

EXPERI MENT I
3/ $2 .00

10% OFF IF
ORDERED BEFORE
DEC. 3 1st & 73
IS MENTIONED

Plantronic.s
l-Ieod6et ~qq.5
FOO ~ITOB:lARDS . AIRCRAFT ,
HAM, ca. TELEPlD£ SYST£M5 .
LIGIiT, OlflABl...E, ADJUSTABLE .
HAS BUILT- IN MIC AM"LI FIER.
COtoF'LElE f«) READY TO GO
lJt'(:[)\()In~LLY GlJAAA'ITEED.
LIMITED QlJANTITY ~

gett ing a direct patch . I
ran down a stat ion in
Honolulu, KHbHP , in a
dow ntown off ice building .
He could not hea r Byrd
Stat ion, and Byrd could
not hear him , but both
stat ions were copying me
fine . However , I wa s
using phased vert ical s, so
when I was talking to
Hon olulu , Byrd Sta t io n
could not hear me , and
when I was ta lking to Byrd
Station, Honolulu could not
hear me , so it was a real
slow operation. Byrd to
me , to Honolulu , to Maui.
KH6HP had no patch, M) it
was all one way. The reply
came from Maui , to Hano
lulu, to Ohio, to Byrd
Sta t ion. KH6HP had to
take notes and then try to
get the messages straight
to me, then I had to do the
same to Byrd . since no
thing could be sent direct .
Then the whole thing had
to be repeated going west.
We got all the information
passed , and conf irme d .
When I finally signed with
KC4USB and KH&HP, the
phone rang . It wa s the
mother of a man who had
been stationed at Byrd
Stat ion a couple of years
before , and who had a
receiver and verti cal an
tenna , and who wa s
listen ing . She sa id ,
" Je rry, how I wish I could
have had a recorder to
record that patch . It was
the finest thing 1 have
ever hea rd ." r had patch
ed her son many times
when he was there at Byrd
a nd she had gotten him to
put an antenna up for her,
and bought a receiver .
and she sat up at night
list e n in g to Antarcti c
patches, I appreciated her
ca ll. She li ves in Decatur .
Indiana .

There was another time
I had to run a patch for
John Katsafraki s in Palo
Al to to Byrd Station wh ich
I feel wa s rather interest 
m g .

I got a callan the phone



from John, and he had
been trying to ge t a
message to Byrd and no
one seemed to be able to
ra ise them . He had sched
uled a space craft to be
launched from Va nde n
berg Ai r Force Base in
Ca lifo rn ia at midnight
EST and had to postpone
it becau se they could not
get hold of Byrd , They had
then rescheduled it for
1,00 a .m. EST and now it
was almost 2:00 a .m . and
they absolute ly had to
ca nce l if it pa ssed 2:00
a. m. becau se of another
launch being sched uled .

At 1:30 I ca lled Me
Murdo Sound, KC4USV,
and they had been unable
to raise any other Antarc tic
Stat ion a ll evening . John
Katsafrakis had scheduled
thi s launch with plans for
no other sta t ion than Byrd
to take readings . All the
time and expense wou ld
be down th e dra in if they
didn 't get hold of Byrd
Stat ion soon.

I remembered that
K1 TWK in Ipswich ,
Mass . had a Teletype
goi ng into McMu rdo
which also ran to Byrd
Station. I phoned him and
got him out of bed , and
told him to get a message
to Byrd in a hurry . I gave
him the name of the man
wanted . With the phone
line open to California ,
and the receiver set on
7.290 MHz, our regu lar
traff ic freq uency, at 1:58
a .m. the man John wan ted
came through ready to go .
They signaled the space
craft and the launch took
place a t 2:00 on the dot .

Afte r the furor di ed
down, I asked the men on
the Ice what the problem
was . No one had realized
that it was M IDWIN·
TER'S NIGHT, This is the
grea tes t ce le b ra t ion in
Antarct ica. It is the nigh t
the su n sta rts back South ,
and the mid point of the
long Winter night . All
stations shut down and

the men gathered to
gether fo r a gra nd and
glorious drinking party.
They tried to get through
from Byrd Station as soon
as they got the Teletype,
but could not ra ise us
because of weak signals .
Three of them ran the 1.3
miles to KC4USM, Radio
Noi se Stat ion, which had a

better V antenna, a nd
arrived in t ime for the
launch. It was pitch dark
and cold and they had to
fo llow a hand line for
safety . They knew nothing
of the launch because no
one had dreamed that
Byrd wou ld not be obta in
able. It was the usual
practice for the two or

three men at KC4USM to
go into Byrd Station
whenever there was any
kind of party, to join the
30 or so men at Byrd , It
was also com mon pract ice
to take two or th ree tubes
out of the KWM2A at the
stations so no dru nk would
get on th e air and sta rt
running "patches. " .
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Back Again and Bigger and Better Than Ever!

RICKSDN ••••

M
E
T
E
R

NEW, MORE CONVENIENT LOCATION:
5935 N. MILWAUKEE AVENUE, CHICAGO

NEW TELEPHONE: (312) 631-5181

NEW HOURS: 9:30 -9 Monday &Thursday
1""" 9:30 -5:30 Tues., Wed. & Fri.

".Olll .,.£ill
~:I:OUllS:~~Il,"CI 9-3Saturd ay
fOil a£t11

- ---------------
'Fl!llIuItUfg .£of6 ol Kew.~: Collins • Yaesu

Regency • Hy-Gain • Atlas • Motorola
Mosely • Dentron • Swan • Data Signal

'P~ fJcMe 'RegufuIt~ you'ue ~owed tlt t= fkrm Ike yOOll6:
Standard • Icorn • ASP • Midland • TPL
Larsen • Kenwood • Henry • Cushcraft

Call or Write for Our Low Prices

ERICKSON COMMUNICATIONS, INC.
5935 North Milwaukee Ave.. Chicago, IL 60646 .
(312) 631-5181 We ServIce What We Sell



REGISTRATlO~STlLL Il"
FOR SPECIAL HOTEL RATES
AND MORE INFORMATION

WRITE :

JANUARY 24.25, 1976
( M I A M I 8AYFR ON T A U D ITO R I U M )

MIAMI, FLORIDA

ELECTRONICS
11 123 hcl!' Blvd. 21139 W. 441h Avl!' .
51. Loui£ MO 63130 [konvu co 11021 1
(314)427-6 116 (303)4511_5444

IC SOCKETS

• 14 16 18 24 28 36 40

Commercial .24 .28 .30 36 53 .61 .84 .89 Gold

CS .21 .25 .27 35 51 .64 .82 .86 m

Low Prof ile .26 .34 .36 .40 59 .10 .88 ." Go!d

LS .13 .33 .35 .39 sa .61 .86 .. m

Standard - .36 38 42 82 .14 .sa .99 Gold

CA - - - - lTin- - - -

S la nd~rd - .39 .41 45 79 95 1.0 1.1 G.I
Wire rap

CA- WN - - - - - - - - m

IC sockets may be assorted for quantity
discounts. 1 to 9 pes. NET, 10 to 24 pes.
LESS 5%, 25 to 99 lESS 10%, 100 to
499 LESS 20%. WRITE FOR LARGE
QUA NTITY QUOTATI ONS, D.L P. plugs
and covers a lso ava ilable.

MINIATURE ~ ~V11
THUMBWHEEL ~ li1II
SWITCHES lli1 "I "NI

BCD ONLY . . . . . ..•. . . . . .. • . • $2.50
CO MPLI ME NT ONLy • . . . . . .• . . 2.75
BCD & COMPLIMEN T . . . .... . . 4.00
DECi MAL . •• .• .. . . • • •.•.. . . • 2.50
END PLATES (PAIR) . • .. . ... . • .50
HALF BLANK BODY . . • • . . . .. . .40
FULL BLANK BODY .. • • •. . . .. .40
DIVIDER PLATE •. . . . . . ... . . . .40

MINIATURE SIZE 0.315 X 1.3 X
1.78

All switches are black with white
Figures and snap -in front moun ting.

$ .5. 00 minimum o Td .. ,
pt~aH? indudR ...(fir; .. n l po. ' a rt...

IIISI T US WHEN IN $T. LOUIS OR DENVER

Generals and higher rated never did look upon these
licen see s of t he ham QSOs from the Novice
bands of tomorrow. point of view unt il a YL

Sometimes when I find operator from the New
no particular sa t isfaction Orleans area included a
in some QSO tha t I' ve short note, along with QSl
experienced on the low card , thanking me fo r
end of the band, 1 make it taking time out to come up
a practice to go up in and try for QSOs in the
freq uency a nd wor k a Novice sub-band .
Novice or two. Perhaps I If you happen to be on

GATEWAY

DADE RADIO CLUB
P.O. Box 520073

Miami. Florida 33152

• More manufacturer's exh ibits
• Largest indoor flea market
• La test ARRL Board Meeting

newsatAR RL Fo ru m
• SET sta tion on th e air
• YL/XY L activities, so bring

her along!

TROPICAL
HAMBOREE

Plan NOW for that mid-winter
break in sunny Miami-at the
one and only Tropical Ham
boree!

Check your t ravel agent for new
big discount air fa res from most
no rthern cities.

you might try to set a good
exam ple when you work
them . So me ope ra to rs
may regard thi s as some
kind of chore , but really, it
isn' t . You might look upon
it as a bit of enlightened
self-interest, for you are
he lp in g to mol d
hopefully for the be tter 
the OMs that wil l be the

One of my a ma te u r
friends told me that he
was anxious to increase
his code speed and that he
was putting in more time
on CW in order to obtain
his Extra Class license .
He ment ioned in passing
that he would go
searching for a QSO, and
if he found no takers on
the low end of the ba nd ,
he would migrate up to
the Novice segment and
work a few of the
newcomers ju st fo r
practi ce . This remark
stuck in my craw. Late one
night, when the lon g
" skip" was in effect , I
found no CW signa ls on
th e low e nd of fort y
mete rs, o n ly Me xica n
phone stations, so I tuned
up to the Novice segment.

After getting accus
tomed, I found this sub
band to be a beehive of
activity , more often than
not. Some of the signals
may be a trif le diff icult to
copy , but by and large
they are not vastly differ
ent from those to be found
in other sect ions of the
same band . It stands to
reason tha t most of these
chaps are sending at a
slower rate than you will
encounter in other CW
sections of the band, but
aga in the re is no hard and
fast rule . Some of these
yo u nger opera to rs a re
quite proficient with the
key. .

Most of the Novice
operato rs th at I have
worked were pleased to
have made contact with
another amateur with a
General or higher class
license . They impress me
as bei ng eager to learn , so

Neil Johnson W20lU
74 Pine Tree l ane
Tappan NY 10983

Work a Novice
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either coast , or possib ly in
a ha rd-to-get state, you
may find yourself quite
popul a r . In my own
situation, I find lots of
WN6 and WN7 hams
pleasantly surprised that
the ir relatively low
powered rigs are ab le to
span t he co nti nent. ....
these QSOs are often afte r

the Novice segment of
you r favorite band?
Chances are you will be
pleased by what you hear .
You wi ll le arn that
amateur radio is not going
to the dogs after all . And
here ' s your chance to
make it just a little bit
better. Why not give it a
whirl? •

John A. Carroll K6HKB/l
34 Clark St . Apt . 13
Arlington MA 02174

Capacitors
Unmasked

When a circuit refuses
to behave the way it's
supposed to, one of the
places to look for a cause
is t he capacitor . Disc
ceramics and electrolytics
are popular because of
small size and price, and
most of the time they do
the job in bypassing and
coupling applications .
When you measure the
impedance at audio and rf
frequencies , however,
many of them look like
anything but a capacitor.

In disc ceramics and the
older paper types , a major
cause of non-capaci tive
behavior is dielectric loss.
In some mater ia ls, a
fast -changing electric
field outruns the ability of
the material to keep up, so
energy must be spent to
estab lish the new value of
the fie ld. Since energy can
only be drawn from a
circuit when the current
has a component in phase
with the voltage , the
capacitor acts as if it had a
resistor connected across
it. Neither the resistance
nor the capaci ta nce is
necessarily constant with
frequency; the resistance
probably won't be . Cer
amic capacitors rated un
der 100 volts may have as
littl e as 1/ 10 of the
marked value at 1 MHz
even though they measure
up at dc; higher voltage
discs are more likely to be
the other way around .
Types vary, so this rule
only serves to illustrate
how wide ly values can
fluctuate throughout the
spectrum. I have only one
actua l value for a shunt

tRI -t€k.mc.
6522 N. 4 3 rd AVE.
GLENDALE, AZ . 85301

_.
. :- CR

.'t,.- , e- O e

AlsO 20 wa n P.E .P. Wa lk i. Tal k ie . 400 to
6 00 w an m o noband.rs. receivers and mul t i ·
band tran.ceivers . V H F · FM Mobile bale a nd
re o e e te .... We accept Master Ch a rge, BankAmer·
Ica rd or certified check on m eil orders. Please
lncludtl c h a rge cards account numbtlr and ."pir
ation data.

Solid St,t" 2·30 MHz L inear P ower Ampl i t ie~

1. CR2SOAA : 250 to 400 Watts P.E.P. input
POWet" w ith as li ttle as 2 to 5 Watts d rive.
12VDC. $299.00

2. CR500AA : SOO to 700 watts P.E.P. input
power wilh as little as 4 10 10 watts d r ive .
1151230 VAC $599.00

NOW THE AMATEUR
CAN BUY COMMERCIAL QUALITY

SSB EQUIPMENT
(Present U~f$ include fOn!ign

go...ernmenr agencies)

All o,d. " pos.p.ld .- pl. ... add 'n l",. nce
",; n lm um ...d'" _ $5 U .SJ$ 15 ,,,, .Ign

I.,.., lis.. _ l o.t . g mp

...y~ 1013A UART $10.90. 21$19 .95
8038VCO _ U95
MM~ 4 '1l. DIG DVM CHIP W /spKS_

_ 1l .7!:i
MMS318. MM5&IIl TV T,_ I_ .... d ...
~. WI'P!<'I __. lei • .. ..• . $11.50

MM!;J2OIII . T.V . Sync G,.., ..••••. $18.80
MM5322N. Colo, sa , Gon S20.00
MM 5740 ASCII K.v_d Enc<>der $17.99
LM J909 LED f1 . he, 1.17
LM3911 T monM1 ip 1.59
CO 40&9.~ onlO 6.50
CA3078 ~_ OP AMP . _ _ 2.30
MC l .96MOOltXfo'OOIDOIJ8lER . 1.SS
IiIA 22«ICP p ..... co>AU< _ .• . •~.8S

78G KC 1 _ ..,...,__,_ 001..

.......' ....2.15
J'9GKC 1 amp edt .... IIbI. _ ,,, wol,

.." ..",3.50

;j;j
<- "" n 'I \.-',.... .... ' I lXftN

, ' ....
'~. a . JlJlf' LED "'!!!:!n, ;n, H..d......
): ::j ,eel 'l.J (SPecify 5Cr~neolor )

"'::"""'~ .... 17so-()'( (4 readout )• ••.• 57.00
.._ ." 1750-<16 (6 ,eado"') ..... $9 . 00

1750-08 (8 ,eadout)••• •• $ll.OO
scre e n ava ilab le in red , amb" r o r neutral colo r

Dept. B-5, P.O. Box 7776
San Francisco CA 94119

Aha , the SECRET of PC Board
success finally revealed. A perfectly
balanced lighting tool combining
magnificat ion with cool uuorescense.
Excellent for fme detail, compone nt
assembly, etc. Lens is precision
ground and polished.
Regularly $70.00. Now, over 30%
discount (only $49.00) to aU licensed
IIams. verified in Call Book . Uscs 22
watt fluorescent tube 8 inch diameter ....
cfrcte (not supplied).
Include $3.00 U.S. postage, o r $4.00 in
Canada. $5. 00 elsewhere. California rest
dent s include 6% sales tax. Or send
stamped envelope for free brochure of
o the r incandescent o r fluorescent lamps
suitable fo r all e~ineers, architects.
students, e tc.

'49.00 prie.. assur"lt until July 1. 1976

D-D ENTERPRISES

Vanguard has a frequency synthesizer
made for you r rig. You get 2,000
thumbwheel selected channels from
140.000 to 149.995 MHz in 5 kHz
steps at .0005% accuracy over the
temperature range of ·10 to +60 C,
and your cost is only $149.95 CO~

plete with all connecting hardware. A
Va nguard sy nthesizer will add con
sidera ble value to your rig by making
it equal to t he latest t ransceivers
selling for over $500.
For complete details and photo see
our full-page ad in the July issue of 73
MAGAZINE, o r for more information
call (21 2) 468-2720 between 9 AM
and 4 PM Monday through Friday.

NOTE: WE HAVE UNITS IN STOCK
FOR IMMEDIATE C.O.D. SHIPMENT.

VANGUARD LABS
196·23 J ....'OC:' Ave.• Hol lis.~ Vorl< 11423

ATTENTION CLEGG 22
OWNERS
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ONLY $ 1.95

o Master C har ll:e

We're Fighting Inflation
No Price Rise for '76L")
FOR FREQUENCY STABILITY ~
Depend on J AN C,yslals Our la'ge s tock Or qu artz
crvsrat metenats and components ass ure s Fas t
Deli~j:HY from ce!

"t"'0 Crys.als lor C/~"
..£1E-~ MONITOR "'~FtIN£Il"1t/J S

RECEIVERS RA/J/O

CRYSTAL SPECIALS
FreQuency Standards

100 KHl (HCl 31UI "' 50
1000 KHl (He 61UI _• 50

Almos t a ll CB sets. f R or Rec $2 50
(CB Sy ntl'les iler CrySlal on reQues t)

Amateur Band in Ff ·2.3 . .. ea $1 50
. 1$5 00

8O-Mele. $3.00 (160-mele , not a~a, 1 1

For 1st cla ss ma ol . add 20' per crySfa l. f or Auma,l.
add 25' . Se nd check or money order. NO dea lers.
please

Windmill ing is synon
ymous with large anten
nas and rotors without
braking facilities . If your
beam antenna never turns
in the wind then FB on to
the next article. However,
if your beam is a " Horatio
Hornblower," then read

OJ• . 01 Bob Wtt.n" $01' Et.elrontc&,lflC-.
.. 20100 Crysla' Dr.•Fl . M,.,.. Fla J3tOl

All Pho...., ,a 13) U 6-2391
CI'fSlAlS s.l'd 10' lOr .... nlal09

,

o BllJlkAmerical"d j......ll 'Uf;110 Ca 5h OCh e ck

CitY :::==~ State-----ziP-------

Ordf!r n o w (ro m :

RADIO BODKSHOP. Peterborough NH 03458

Card Number Expiration Date _

NEW! Fall Edition

bra n d new edition of the

REPEATER ATLAS

Sicnature _

Name _
- - - - - - - - - - - - - - - - ------- --- ----- -

Address _

• More than twice the listings of any other repeater list.
• New Double Listing - by location and also by frequency.
• New Hand ier Grouping - by call areas - makes repeaters easier to find .
• New Simplified Listi ngs for fast reading - easier to read in the car.
• New listing of all Pirate Repeaters.
• Koow what repeater you can use and where.
• Almost 3,000 repeaters listed - for the enti re world - not just ARRL

affiliated repeaters.

Why
Fight It?

DUPLEXER KITS
PROVEN DE· I SEE JAN. 14
SIGN. HUNDREDS I OST RECENT
SOLOIN US, - , :." l" ~
CANADA, EU· r~ EQ UIPMENT
ROPE. CON· ALL PARTS
STAUCTI ON PROFESSIONAL
WElDED
AlUMINUM IAI. QUAUTY
OITE & SILVER EVERrTHING
PLAllO SUPPliED
CAN BE ASSEMBLED & TUNED IN ONE EVE
NING. NO SPECIAL TOOLS. RECEIVER &
TAANSMITTER CAN BE USED FOR TUNE UP.
MOD. &2· 1 6 CAVITY 135-165 MHz POWER

250W ISOLATION GREATER THAN
100dB 600 kHz . INSERTION LOSS .9 dB
MIN . TEMP STABLE OVER WIDE AANGE

PRICE $349.00
MOO. 42·1 4 CAVITY SAME AS 6 CAVITY EX·

CEPT ISOLAn ON GAEATER THAN 80 dB
600 kHz INSERTION LOSS .6 dB MAX

PRICE $249.00
OTHER KITS SOON TO BE AVAllULE

\4611 148 Mttz~ ,au 11111". 1296 1 2304 11'11"'111111 Mil••
1441145D.ttz 250w .. .-p. 130 II 170 Mttz IIldlln. u

TUfTS B~9,!O_~)~~1:sJni cs
.......... : 617·:J95.3280

Richard MolJentine WAOKKC
19 Edgemere Court
Olathe KS 66061

resistance. A 20 pF disc
that I tried to use in a
crystal fil ter looked like a
10 k res istor at 700 kHz,
and it lowered the Q from
SlXX) to 3. So beware of
using these things in
tuned circuits .

Most people have heard
of lead inductance , in
whi ch the lead s of a
ca paci tor act like an
inductor of a few neno
henries , causing the com
ponent to series-resonate
somewhere in the VHF
region . Electrolytics can
al so develop inductance
around surface irregular
ities in the foil, as well as
in the foil itself, causing a
resonance in the audio
region , after which the
impedance climbs rapidly.
This is why you'll often
find a sma ll bypass capa
citor connected across an
electrolytic in commercial
gear.

Another HF and VHF
effect to consider is skin
effect in the leads. Rf
current doesn 't penetrate
metal to any great depth ,
so the leads look much
smaller than they really
are. Their apparent resi s
tivity rises with frequen
cy, and may put a
significant resistance in
series with the capacitor.
This can be handled the
same way as lead induc
tance: Shorten the leads to
a n absolute min imum ,
especially in VHF equip
ment.

Sometimes a capacitor,
especia ll y an electrolytic,
may turn up with a true
shunt res istance due to
leakage . It doesn' t have to
be internal , either. If a
suspected unit looks dirty ,
try washing the outside of
the case.

The point of a ll th is is
that a capacitor, or for that
matter any component , is
never as simple as its
symbol or diagram . When
a newly designed circuit
misbehave s , that fact
could be important .•
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on . Actually th is gets into
the psychology of the
thing . If you will bury your
pride and admit that the
darned thing turns every
time the gusts blow , and
that the built -in gear
torque is insufficient to
stop it, half your problems
are over. " W hy fight city
hall. " Now the only major

•
We' ll help you in the Sandy Claws act
with a Christmas special subscr ipt ion
bargain.

YOU BUY THREE SUBSCRIPTIONS
AND GET A FOURTH FREE!

You 'll be remembered every month
by your fr iends when that great big
fat issue of 73 arr ives in the mail.
Biggest of the ham magaz ines.. .
the most articles... the most thought
provoking.

With the cover price at $1.50
starti ng with the mammoth Janua ry
issue, the $1 0 subscription price is
pretty reasonable. .. you're ahead
of the game in seven months!

Don't forget yourself when you 're
being generous - extend your sub
script ion ano ther year! With the
coming Commu nicator ticket and
other remarkable developments, 1976
will be a year to remember in amateur
radio... and you will be ab le to keep
up with it best via 73 Magazine.

THE DEAL. .. four subs for 530. ••
special.

Single subs are $10 each apiece.. ,
three for $30. Four are $30,
Merry Cnnstmas!

'15 MAGAZINE
Peterborough NH 03458
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problem is that a phvsical
ly balanced beam won't
turn in the most advan
tageous direction - that
is , into the wind where the
least wind resistance
would be, along and in the
same direction as the
boom . Since the wind
blows equally on the front
and rear at the same time,

Name

Call

Address

City

State Zip

_ New _Exte nd _Don't k now

_ Se nd lift card ple ase

1------ ------------
Name

Call

Address

Cit y

Sta t e Zip

_N•• _ Extend _ Don' t know

_ Se nd l ift card please

1--- -- - ------------
Name

Call

Address

City

State Z ip

_New _E:<tend _Don't know

_ Send l ift card p lease

1------------ - - -----
Name

C.U

Address

City

Stat e Zip

_ Ne w _Ext end _Don't know

~nd lift card p leaM

Sign Gift Card

E R RY'CH RISTMAS
From:

Call

o Check enclosed o C,<h

o BankA mericard DMaster Charge

"Expiration dale

Signature

the boom is at a 90 degree
angle to the wind . The
result is wheezing, pull
ing , whistling , and a
massive strain on the
guys , hardware , mast.
boom , tower, and the
" whole ball of wax ." Now
if you will admit to
yourself that the whole
thing is going to move
anyway, then why fight it?

Let' s t ake a posltlve
attitude for a change .
Have the wind work with
and not against us . By
installing a small tail fin
on either end of the boom ,
the antenna will automat
ically always put its thin 
nest side, or least resis
tance into the wind; any
material , plywood, plastic
(invisible). formi ca, or any
other dielectric will do . It
won 't effect the radiation
pattern in the slightest . If
plywood is used , better
give it several coats of
shellac. Run two " U"
bolts through it with
double nuts and oversized
flat washers on all sides.
Then when the big blow is
over you can reorient and
recalibrate the rotor box
(which would have to be
done anyway).

By now you have prob
ably discovered you can't
rotate the array during a
wind storm anyway, as the
whole thing slips 90
degrees against the wind.

Don't use too big a fin .
We only want the big
winds to move it, and not
the small breezes that the
meshed gears could nor
mally contain anyway .
With the beam facing into
the wind and not against it
perhaps you have prevent
ed complete coll apse of
the entire structure .

The photos show my six
meter twelve element
" home brew" beam with
a commercial eight e le
ment two meter antenna
above . While not the idea l
situation, it will do until I
can afford a rotor with a
built-in mechanical brake .
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SPECIAL
INTRODUCTORY

OFFER

GTX-1T
with Bulll·ln

TOM Encod• •

GTX-l
2 1Il.1e•• ch.n...r

H_H.ld
(wttloout _ r)

$249.95 $299.95

I

I
Sub-Tolal: $ I

TOTAL: $~~~~~C-

6TX·2 NOW
2·_ f'Il.l0d'la_
" . ... _ .... .. $18995

lind. 14694 Mlil l •

GIX-GOO
6·l1li1'" f M, 100

chan1ll15, 35 ""aIlS $199.95
.It $30US

(lncr 52525 MHl)

GENAVE, 4141 Kingman nr., Indianapolis, IN 46226 (317+546·1111)

HEY, GENAVE! Thanks for the nice pri ces! Please send me:

This New Unit meets the best spec 01 all: Its
Low Price! The GTX~1 is NOT a "cheap" import.
It IS identical to Genave's Land Mobile and Air~

craft units for high quality and reliability. Com
pare performance to Motorola, GE, RCA or any
other hand~he'ds that sell tor $700 or more .. .

'

r- ...,; ,.\. - ~ '

o

GTX-20Q-I _
2ofl1111O" AI. 100

~.::~ $249.95
GTX-200

2·met. fill . lOll NOW
d'WInels, 30 WlIII5

(1r:.·U:: ':HZ) $199.95
GTX-IOO

I 'I. -meter FM, 100 YEn SPECIAL
channe ls. 12 waltl $199 95

... $3111." •
r -====-__(Inc1· 2235 MHl f ~

2·meter Fill _J>.' $101:=5: ~~ 139.95

-THIS PAGE IS"YOUFiDORDER BLANK! l
ORDER NOW AND SAVE!

Specials at Unbeatable Prices

o PSI-11 Benery Pack (with charger) @ $109.95 S
o ARX-2 2-M Base Antenna @ $29.95 $
o Lembda/4 2-M Trunk Anlenna @ 529.95 s
o TE-I Tone Encoder Pad @ $59.95 $
o TE-II Tone Encoder Pad @ $49.95 $

o PS-1 AC Power Supply @ $69.95 $
and the following standard c rystals@ $4.50 each: $. _
Non-standard crystals @ $6.50 each : $ _
,_now 8 weeh delivef}l.j
FOT lac/ory cr ystal i nstallatiOn add $8.50 per tr ansceiver .

IN residents add 4% sales tal(:

CA residents add 6% sales tal(:

All OTders shi~ped pcst 'fJlJid with in cont inental U.S . PHON=E
UilCilli

=======
NAME AMATEUR CAU
ADDRESS CITY _ STATE& ZIP _

Payment by: 0 Certi fied Checkf Money Order 0 Personal Check 0 C.O.O. lncl ude
Note: Orders accompanied by persona l chec ks w ill requ ire about two weeks to process. 20% Down.
o 20% Down Payment Enclosed. Charge Balance To:
o BankAmericard # Expire" _

o Master Charge # Expires Interbank # J
Prices ""d scecueeucos subje(:t t o chan ge w ithout notiCe.

-

Iro'"

Aceenorl• • A.... II.bl.:

• Nicad el"lry Peck
• Cha rge r tor GTX-l battery pack
• Leather Clrryir>g case

• TE III Tone Encoder lor auto
PIIleh

NOW CHECK THESE FEATURES:

• All Metal e...

• Amer!Clln Machi
• Accepts . t.nd. rd plug~n

cryslel,

• F••tur•• l0.7 MHz crysle r
fi tlet'

• Trimmer cap. on TX end RX
Cryltl'l

• 3.5 willi output
• Hillery holder Bce.plt AA

regul.r, .Ik.llne or nlced ceU.
• Mini Handheld me.sur••

' '' hlgh x 2.625" wide
.1 .211" dHp

• Rubber ducky I nlenna.
Wrist ""ety-earrylng·,tr.p
Included

• 6Chl_l,
• Fletory-dlrect to You

USUAL IMMEOIA TE
SERVICE

ON All OTHER
GENAVE

FACTORY· TO· YOU
EOUIPMENT

I

I

I

I
GTX-1

I HAND-HELD
I 2-Meter FM

Transceiver
I

I

I
I

I

I

I

I

I
1-

I

I

I
I
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Robert Mallraw KOCBA
2401 Gladialor
SI louis Cou nty /V\Q 63026

Greetings, You Have Seen Selected
Ah , a nice day - for

May in St. Louis at least.
Let's see, things to do ...
Well , I think I'll check the
old mai l box and see if any
of those 85% 'e rs might
have had a change of
heart and decided to QSL.
The guys in the States that
are hardest to work on
good old six meters seem
to display this propensity
of not . . . HEL LO?
What 's this? A not ice
from the U.S . Post Office
or Postal Service (you
know , the outfit that
cance ls those pretty QSL's
on BOTH sides) . A reg
istered letter awaits me.

(Sigh) . . . we'll just
jump in the faithful Jeep
and dr ive down to the Post
Office .

Upon identifying myself
(all the way back to my
ancestors on the May
flower ), a very official
looking letter is placed
into my determined grasp.
Off ic ia l indeed! U.S.
Government markings a ll
over the thing . The la st
time I saw anything this
official , it said something
about " Greet ings." They
wouldn 't, I mea n they
couldn 't , but , but I'm too
old. M ust settle down a nd
open the envelope. After
all , I just s igned Lord
knows what to get it. And
get it , I did . Afterfourteen
years a s a Technician , a
happy, fun-lovi ng (if not
slight ly pudgy), died-in 
the-woo l Technicia n , I
rece ived the F.C.C.'s ver
sian of " Greet ings," a
recall .

The day following the
receipt of this doomsday
message is pretty hazy in
my memory but the XYL
later told me that for the
most pa rt , I was hysterica l

,

- "

r- -
I ~

Sentry Manufacturing Co.
Crystal ParkI Chickasha, Okla. 73018

I Ple ase se nd me yo ur Free 1976 Se n try Catalog.
RIGHT AWAYI

I Name ------------------

That's what you get from Sentry crystals.
The best frequency stability you'll find anywhere.

Because Sentry crystals are made of the finest quartz to
the latest state-of-the-art specifications.

And since Sentry has the largest semi-processed
crystal bank in the world, we can custom-make crystals
for any rig. And frequency. Faster than anyone else
in the business.

Sentry gold-plated crystals are for long term
reliability. Our order processing is quick and
efficient. And we stand behind our work. With
solid guarantees.

So send for our free catalog. And place
your next order with Sentry. You can
depend on us.

Sentry Manufacturing Company.
Crystal Park. Chickasha, O klahoma 73018.
Phone: (405 ) 224-6780,
TWX-91O-830-6425.

§f~9!!Y
Tuned-In to Quality,
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DislritKll.cl by:

ICOM EAST. INC.
Su~e 307
3331 Towerwood DrIVe
Dallas, Teus 7523<1
1214) 620·2760

never-ending outlay of
money .

For the following sev
eral days , W1AW was
cop ied and recorded
t hro ug h my new (a nd
expensive) CW filter . The
recorded tapes were se
cre ted away like a starving
squirrel that anticipated
yet harder times . Finally,
good old midnight shift

ICOM WEST, INC.
Su,le 3
13256 Nonll.up Way
Bellevue , Wash 9600$
(206) 747·9020

•.n

few nights of people
taking their hate out on
the League by getting a
hundred or so cycles to the
side and CQ' ing and
QRM 'ing , I deemed that a
good CW fi lte r was in
order. In my neophyte
stages, I didn 't realize
that the AX-190 and th e
CW filter only represent
ed the beginning of a

a QSO of any length . It
wasn 't easy but afte r
about two weeks , I could
make sense out of tha t
noise . I became fanatica l.
Work ing shift work , I was
able to copy for three to
four , and sometimes five
hours a day and go to work
to relax .

WAOTXV Bob si cked
me on to W1AW. After a

You've been bugging us to modify the IC·22A for use with the nV·2i . and we did it!
We're giving you what you've been wanting in a new field modification package simple
enough for anyone experienced in kit building or home brewing. You can now use our
unique scanning digital synthesizer to complete your ICOM two meter station.

The DV-21 is the LED readout synthesizer that operates in 5KHz steps over the
146-148MHz FM section of the two meter band, and even scans frequencies being used.
Completely separate select ion of the tra nsmit or receive is as simple as touching the
keys. When you transmit , the bright, easy to read LED's display your TX frequency.
Release the mic switch, and the receive frequency is displayed. There are even two
programable memories for your favorite simplex frequencies. You won't believe the
features and versatility the DV-2i will add to your station.

We'll send you everything you need to make your modification: wire. coax cable, an
extension/adapter cable with seven to ni ne pin capacity, and the active components. If
you have neither the time nor the inclination to make your own connections, we will
modify you r radio for you at a nominal fee of $30.00 with prepa id return.

To get your mod kit send $10.00 to ICOM EAST, Inc. or ICOM WEST, Inc., a nd you
will receive yours by return mail , prepaid.

You

and incoherent . At t imes
like the se , we no n
dri nkers a re severely han
dicapped. Th is will not do.
Must pull myself together
a nd face the s it ua t ion
calmly and cooly and th ink
of some fl im-flam excuse
to stall them off until the
next time they swoop
down on St. Louis . Yeah,
that 's it, that wi ll give me
an extra three months to
get it together . Let ' s see
- dit-da is " A " dah-dit-,
dit-di t is " B" or " D?"
Code records . Cotta have
code records not to men
tion theory books . Cotta
find out about those li tt le
trans-sa-ma------- goodies
th at repl aced tube s . I
constant ly had to repel the
urge to send in the ticket
and slink off somewhere
and s las h my wrists .
Every idea ever conceived
to aid in learn ing and
improving the code was
cons idered . Nothing was
overlooked . The depths of
my pan ic knew no bounds
even to the poi nt of
recording several code
lessons on cassettes, put
ting the cassette on a
timer and having it t ry to
probe my sub-conscious
du ring my sleep. As we ird
as this sounds , I really
believe it he lped . At least ,
it got me to the point that I
had enough nerve to listen
to the forty meter Novices .
Listen with what? A quick
call to my buddy , Bill
WAOK BZ who is a true
mercenary' s mercenary ,
and I was all fixed up with
an Allied AX-190 rece iver
and a g reatly def la ted
wallet.

Disregarding two of my
origi na l ideas of sendi ng
in th e t icket and the
tlirn-flam excuse, I attack
ed with a ll the determina
tion of the chief boiler
stoker on the Titanic. I
thought it was a good
thing they extended the
Novice ticket to two years
a nd I was thoro ughl y
convinced th at it would
take that long to complete
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l18"e-~-- 46 PEARL STREET PHONE (6171471-6427U"'" U U.-P__ DUINCY MA. 02169

COnr1ln1lUnocaitoons 'Ne

We can ship C. O. D. either by parcel post or U.P.S. Orders can be paid by: check,
money order, Maste r Charge, or BankAmericard. Orders prepaid are shipped
postage paid. Phone crcers accepted . Crysta ls are !J.laranteed for life. Crystals are all
$5.00 each (Mass. residents add 15d tax per crystal) . U.S. Funds Only
We are authorized dist ributors for : Icom and Standard Communications Equip
me nt. (2 meter)
Note: If you do not know ty pe of rad io, or if your radio is not listed, give tun
damental frequency, formula and load ing capacitance.

LIST OF TWO METER CR YSTALS CURRENTLY STOCKED FOR
RAOIOS L1STEO BELOW:

The first two numbers of the freq uency are deleted for the sake of bei ng
non-repet lt tve. Example: 146.67 receive would be listed as - 6.67R

1. 6.01T 9.6.13T 17.6.19T 25.6.31T 33.6.Szr 41. 7.06R 49.7.1BR 57. 7.30R
2.6.61R 1O.6.73R 18. 6.79R 26.6.91R 34. 6.S2R 427.69T SO.7.81T 58. 7.93T
3.6.04T 11. 6.14ST 19.6.2zr 27.6.34T 35.6.94T 43.7.09R 51. 7.21R 59. 7.33R
4.6.64R 12.6.745R 20.6.82R 2& 6.94R 36.7.6ar 44.7.7'Zr 527.84T 60. 7.96T
5.6.071' 13.6.16T 21. 6.25T 29.6.371' 37.7.00R 45. 7.12R 53. 7.24R 61. 7.36R
6.6.67R 14. 6.76R 22. 6.85R 30.6.97R 38. 7.63T 46.7.75T 54. 7.87T 62. 7.99T
7.6.10T 15. 6.175T 23.6.28T 31. 6.391' 39.7.03R 47. 7.15R 55. 7.27R 63. 7.39R
8.6.70R 16. 6.775R 24. 6.8 8R 32. 6.99R 40.7.66T 48. ?78T 56. 7.90T

CRYSTALS fO H THE rc.zao SPLITS IN STOCK, 13.851111 MH t ;
13.884«4 MH t ; 13.91 1118 MHl. $6.50 ea,

taps and all the accoutre
ments of " w ire le ss"
started to make a little
sense . The code was
coming along swimming
Iy. Visions of a General
License with my ca ll kept
poppi ng into my code
weary mind and on every
occasion that I struggled
through the ominous 13
wpm barrier, I sort of
giggled ins ide . The first
ins tincts of mere surv ival
gave way to a more human
fee li ng of REVENGE !
Challenge my integ rity
will they! I had ambitions!
I kept thinking of the
mean old F.c.c. examiner
grove lling in disbel ief 
not only pass ing the Tech,
but WOWi ng him with my
new-found CW prowess.

The day of decision was
finally upon me. I was to
be at the examination
station at 9:00 a .m . At
5: 00 a.m., my eyes popped
open a nd I eagerly got in
the proverbia l last min ute
of CW and theory study .
At 8 :00 a .m . I departed
the studios of radio-free
KOCBA and plunged for 
ward into the S1. Louis
sunshine - a ra gin g
dow npou r! The weather
s ho u ld ha ve made me
recons ider my idea of a
flim -flam excuse . How
ever , with the well wishes
of the XYL . the " go
get-em" of the local six
meter gang and a few
well -mean ing th reats of,
" Yo u had better pas s
because we ca n't take a ny
more" from the guys at
work , I continued my
SOJourn .

Upon arrival at the
Federal Building, I
cou ldn't fi nd a place to
park. Another bad omen?
No nsense , I forged ahead
as if I had good sense a nd
finally located a parking
meter, but it was a " One
Hour Only " parking
mete r . At this point,
confro nted with the pros
pects of fa ilure in the
amateur fraterni ty, a tick-

6e. Regency HR·28
7- .5.8.E.
8- . Standard
9'1. Standard Horizon
1(:le. Swan FM2X

144.00 to 148 .00 MHz ..ing 22
channels

Trans.istors . . • • . ...... . . . ..23
FET ....... .. . .. .. . . . • .. . .3
lC ...... .. •..• . .. ... •• .. .3
Diod• . . . • . . . • . . . . . . . . . . .16

SAT: 10 A.M.-6 P.M.

• • -• - ~-1&"; •.....-
0

)~. .. .
, ." _."!"!"-
•

~-
VHF FM

t e . Drake TR-22
2e. Genave
3_. IcomNH F Eng.
4_. KenlWilson
5e. Regency HR·2A/HR 21 2/Heath kit HW·202

STORE HOURS: MON·FR!: NOON-9 P.M.

Special! Only $249.95. Get 8 crystals of your
choice for only $2.50 more with purchase of
IC·22A.

READY TO GO ON:

1 94/94 3 22/ B2 5 52/52
2 34/94 4 2B/66

SIInsitivity

RECEIVER :

R' ~-eJtion F.eq.... rw::.. 22 c luon,..ls fo.144 MHz band.
Built"n crysbli units for 5 c han nels.

R.cept ion Syst.m Doubla Superhete.odYntl
InWrmedia" F.equanci llS 1st inte.mediate : 10.7 MHz

2nd inte.mediata: 455 k Hz
a. Bede. than 0.4 u ¥ 20db quieting

came to pass a nd as th is with my " we ird" hobby in nothing against any ethnic
time of year is a slow the form of boring conver- group or nationality but I
period in my line of work, sat ion for the last several ju st can ' t un derstand
the theory books and yea rs but thi s was the what the Japanese had in
previously secreted tapes limit . Being the kind of mind when they cont rived
accompanied me to work . fellow who takes friendly those nasty little earplugs.
It took a bout eight min- suggestions to heart , I Why didn' t they design
utes of dit-dahs a nd I was decided to appease thi s one that would fit the ear?
up to my bellybutton in potential lynch mob and The thing was starting
disgrunt led fellow work- suffer silent ly with an to take shape - transls
ers . They had suffe red earphone . Now I have to rs , formula s, c hokes ,

2 METER CRYSTALS IN STOCK
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Tech recall , huh ! " Sit
ove r there and fill this
out. " I took the paper he
gave me and wobbled over
to the indicated seat . Any
composure that had re
mained with me in the
hall , ran down my leg . As
the others fi led in , he
looked at them but a lways
seemed to fi re a glance my
Io -. .". 1' 0l no

~I
~I

~ I
!!! j
~ I
~ I

'"

c
W
I-->z
'"
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0
w "- ~

sumed that because I was
closest to the door that I
was the most anxious . He
asked me what Class I was
here for as he relieved me
of my F.C.C. provided
" 610" and " examinat ion
appointment ." Before I
cou ld stutter out an an
swe r, he looked up from
my papers and said , " A

(1» "- '" ~ ~", _ 0

'" '"S]~] == "'". " .
"'" NQ ",'~ -Os > N N~ - ee, no (I) (I)

'" E -,,~ - '" ~<t .. 0 . -~ z e,

'"~ e •
~ q l~ ::;;. ::;;
!" ~i~:g ::;; - ::;;.
i,u lll c:: oc:: 01 0 1
::::. c::-o '-' ~ '-'i>o .. ~ '-' u '-'~° e ~ o"- ~ 1l ~ "'~ "'~<: ~ e '" 0::::. ._ u _

es~ es~a

lv tug at the examiner 's
hea rt and he would re
schedu le me for the next
time in town . Sure ly a
fe llow couldn' t be he ld
accountable under such
circu mstances . I sta rted to
compose the note a bit too
late as the door opened
and there stood the exam
iner . He foo li sh ly as -

~t (St. Louis Police De
iartrnent type), and pos
.iblv a humongous tow
rill , all I could do was to
turn. "Cast you r fate to
he wind" and fight back
ny own downpour which
...as about to trickle from
ny eyes and go in and
scope out th e situation . I
vas a half -hour early and
he examinat ion room was
;t ill locked so I tri ed to
nake conversa t ion with
he othe r hyper-t en sion
stricken people that had
tethered under the " NO
; TA NDING IN H A LL "
n g n . M y mind briefly
:ontemplated the Govern
nental wisdom behind the
olacing of that sign and
.he fact that there wasn' t
1 chair or wait ing room to
oe seen from horizon to
- tonzon.

A young lad who was
observed in the corner
with b lood les s wh ite
cnuckles , fra nt ica lly scan
ning his li cense manual,
would look toward heav
en, mumble to himself
and then would appear to
" chew" a bit of the book's
ragged corner. I got to
talki ng to a fe llow who
introduced him self a s
" Dale WNO something or
other" and he mentioned
that the code was a snap
but he was a bit concerned
about the t heory . I
thought tha t was a st range
thing for him to say . If he
had his wit s about him , he
sure ly would have been
terrified of both e lements ,
just as I was . I q uickl y ran
through the a lphabet in
my mind . A poor choice of
pastimes , and I suddenly
realized that I couldn' t
recogn ize my own ca ll. I
reached in my pocket for a
pen and a piece of paper .
A note a ttached to the
door , procla iming that I
had been ca rried away by
a roving band of gyps ies
and would probably be
released unharm ed in
t ime to take the test in
th ree months , would sure-
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S. D. SALES CO.
P.O. BOX 28810 DALLAS, TEXAS 75228

FAST SERVICE QUALITY MERCHANDISE
BARGAINS GALORE NO BACK ORDERS

We are SMALL enoultl to give personalized service, but
LARGE enough to handle every order swiftly and efficiently!

INTEL 11(2102RAM FAIRCHILD LED READOUTS '"FKtOtY prime . t.,ed units . Factoty Mlec:led 'ot mud! FNo.10 COmmon e.,ll\(l(\e. RighI hand decimal pClInt
last ... 'PMC! lhan un its SOld by 0I1'>lll"• . 650 NS, Tr- .2!l indl c:haract", . Pr,..... new un,ts Pet leel'O' clocks .
• e sr.'IC "",,,,'lQIllIt 1"-1 are TTl oompal ible aold Irll<l~ counl"" . a1c. 69c 10 FO' $6
operate 0/1 + 5 VOC. TN re&l workhorllll 01SOlid Slale Besl Re 10uiBuy lnUSA '
memor_ bec.. _ lhey.e $0 _y 10 UIlI . Perfect lot
TV IYPlI*',t",s. m,n'-<lOft"pul,,-S. alc W"h specs .

$3.95 ea or B for $30 74164 _ TTL SPECIA L - 69c
4 fO' 12 .00

SIGNETICS II< P·FIOM
eesres '" .0 B,polar . m"" fUler lhan MO'
dev~, 5ON$, Tri·stat, o-utpuh. TIL compatible , Fjeld DO YOUNEEDA LARGE. COMMON A NODE
programmable, and leatures O<l Chip addres! decoding READOUT A T A FA NTASTIC PRICE?
Perfect too microprogramm,ng applica tion•. 16 pin DIP. S.D. pr_nt! the MAN-64 by Monsanto - .co onCIl

Wilh speca. $2.95 .. char.eter . All LED constrUCl'on • not rellect,ve bM

LM324 _ OUAD 141 OP AMP - 99c
Iype, 101114 pin DIP 8raold new and l.etory prime l etl
DP.

11 59 .. 6 For 11 .50
NE556 Timers ..,

OL74TJUM BO LED READOUTS
1tl9CH - Of' AMPS _ 4 For I I By l ,lron,. , 65 ,nct'I c:harac1", C"''''' 'lQI' anode Oul ·

perlorms Si-A.3. Perfect lor g,an , (l'0,' a1 clock' 0.".
Gf SCRCI06BI 20 MA, per iIeOmenl . Spec'al - 1250 ea

4 AMP 2IX)PIV , sen..t iV1l Gale '" LARGE SIZE LED LAMPS
MOTOROLA PDWERDARLINOTON -SI.W S,m,lar to M\I5024 f'nme factory lested L1n,t ! , We

MJ3001 • NPN _ 80 vene - 10 Ampa • HFE 6000 Iyp . roeruee plas tic mountino clips wh,ch are very ha.... 10
T0-3 Cue, Ideal !O' power ,upplies, etc . We include a come by

Special 5 for $1
Iree 723 reoula'ot wlllChema'ic jot power !L1pply w,th
putcf\Meol t he MJ3001 You get the 1\10'0 key par1! lor a PCBDARDMATERIALOC ....pply lor only St .99. Regu lar catal(lg proce lor tee
MJ3001 i. 13.82 FA.4 blank epo.y board. , aee. COOPM" , s. 10 ,1'1 . Songl...... lim,ted Oly. _ 99c

TRANSISTORS

'>PO Maf Pol \fClI'O " N,.
"'~ ,,- MOTOROLA NEGATIVE VOLTAGE REG

,...... s N ., looMA ecc ro-sa 8 11.00
MCl469R TQ.f,6 9 l ead pacl<age. For 3 TO '!hi
OutpuI!, Provides 600 MA diroct oulpul or more by,.",n s , ., looMA ,., ro-s 8 11 ,00 us ing an external power transistor. Reg . catalO\l S4"'0"" s N -c 'SOMA zoe T().92 10 /1 .00,.."'" s ,

'" 'SOMA soc To.92 10 /1.00
ee Wilh specs, Sl.95 ea.

,.."" s ,
" '5OMA 00 T().l05 811.00 MOTOROLA NEGA TIVE VOL TAGE REG

EN9JO s N .. 50MA sec T().l06 1011 .00 MCl463R - like our 1469A above . except lor nega.,..'"" s , ., ""MA xo '0-, 4 11 .00 live yollaoe, Reg , catalog $5 . Our prlcll Sl .95 .
21'14249 S , 00 l Oll 00

POWER TRANSIS TOR PC BOARD

RCA HIGH VOLTAGE POWER TRANSISTOR MIg . by Memorex Compute< Corp, Board I'IU 20
100 Wall. 5 Ame- JOO \ICEO. T~3 U$e. SoIIOOn Power Transistros. l ().RCA 2N3585 T0-66 SILICON
~PN MIg hotde numblll"ed 2N52«l Regular catalog I' N'" VCEQ-XlO IC-2AMP$. l l).MOTOAQlA MJE-
56 Perject for H v supphes or _local and hor izonlal 340 . NPN Silicon.vCEQ-n. Plastic power la b (:8lIlI .

corC"'I" Also I'IU 1().2N2222A TQ-18 NPN trllns istOO'S end
SPECIAl - 99c l ().lN5059 1 AMP 200 PIv rec;:lririers , plus 32 reere-

tors . LIMITED OTY. Board .1 03 . $3 ,99 ea.
HEA VY DUTY TRANSFORMER 48 HOUR SERVICE

J6 VAC. 3,5 AMPS 1l5V AC 60HZ. PRI For power You oese.....e , and will get prompt ,hipmQrll. Do!upplies or audio power amp! "'" Qual,ty. , ,,,lI y
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way. or so it seemed . I
consoled myself that he
wasn 't really a bad fellow
who had a persona l des ire
to snatch my ticket, and
th at he probabl y ju s t
learned to look at people
like that from when he
headed up a conce ntrat ion
camp .

As he passed by me.

hand ing out the paper for
the 13 wpm test . I said .
" Excuse me, sir , could I
have a try at it?" W ith a
pat ron izing smile . he gave
it to me a nd proceeded
wi t h h is ta sks . Afte r
seve ral etern ities, the si
lence which he re tofore
was only interrupted by
nervo us laughter, pencils

thumping on desks and an
occasional drop of perspir
ation rolling off my pro
boscis a nd hitt in g my
paper , was broken by an
ear-sp litti ng, " Is eve ry
one ready?" After 6 v's
wh ich gave me no troub le ,
I rea lized that this was it! I
have a real knack for
being a ble to size up a

situat ion . I got the first
few words out but then a
miss , and another , then a
few more words , then the
misses again. After the
machine sent ar , I sta rted
to try to do some fills . No
dice . The papers were
gone as qu ickly as they
had come. " You may all
step into the hall while the
pape rs are checked ."
After a few minutes of
sta r ing at the " No Sta nd
ing In The Hall " sign, I
we nt into the room to
watch . I saw a booklet on
his desk which I think was
entitled , " The stacking of
papers on a desk so no one
can see if they pa ssed"
and qu iet ly left the room . I
amused myse lf by running
the s ix hund red ya rd das h
to my pa rki ng meter .
narrowly escaping the
clutches of the law which I
considered to be a good
omen . I walked into the
Fede ra l Bu ild ing as if
no thin g happen ed a nd
then it dawned on me tha t
it was ra ining and I was
soake d . So much for that
good omen .

Upon being reseated
with the others . t he
" thumbs up - thum bs
down" sess ion sta rted . 1
was in the latter , however ,
all was not lost. I squirrelled
through enough for 5 wpm
and so it was 00 to the
theory. Osmosis is a fact and
I had inadvertently soaked up
enough that I made the
theory in pretty fine style.

After the whole thing
was just a bitter memory
from the earlier part of the
day, I became even more
obsessed with getting my
" Big Ticket. " The lev ity
of the situation only now
comes to light as I gaze
upo n my shiny new " Ad
vanced License."

The story doesn 't really
end here . After all , in
September, \'11 have my
" Yea r In" and then I' ll
have a shot at t he
" Biggest Ticket " .
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Jerrold A. Swank WSHXR
657 Willaba, Drive
Washington Court House OH
43160

Save
Money
on Coax

If you are runn ing a 50
Ohm antenna , th ere is
some reason to use RC5B
instead of RC59, but not
much . The SWR will be
1.5:1 but the greater loss
in RC5B will a lmost equal
that due to the mismatch ,
even at 21 MHz.

Oddl y enough , there is
a good reason why in

some cases RCB has its
advantages . The reason is
that you can' t bend it at
sha rp ang les. Run ning
coax with sharp bends is
not good for transmission ,
and since RCB won't bend
in square corners , it is
better at very high fre
qu encies . Wouldn 't it be
just as easy, and cheaper,

to just make sure that your
bends are gradual , rather
than pay th e extra cost?

Many ha ms buy surplus
RCBand save money , they
say . If you do that you had
better check the loss in
what you buy. All loss
tables refer to NEW coax ,
as you will find out if you
measure it . •

,.,

o MasterCharge
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How can 73 make such beauti fu l ca rds, printed on the best coated
stock, available fo r about half the regular cost? Our business is 73
Magazine and OSLs just help keep things go ing during slack days of t he
month. We do this at cost just to keep busy - you get the benefit. How
many shacks have your OSL ca rd proudly on display?

The world and satellite are printed in blue, your name, address and
call a re in black . The OSO info rmatio n is a standard form on the back.
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Name Ca,,' _

OSL Dept.• 73 MAGA21NE • Peterborough NH 03458

If money is worth any
thing to you, then the
easiest way to save it is to
quit using RCB for anv
thing lower in frequency
than 21 MHz, and shorter
than 100 feet , rega rd less
of power unless you are
runn ing more than the
legal limi t.

If you are usi ng a
dipole, which is about 72
Ohms, and feeding it with
RCB, you have an SWR of
1.5:1. If you fed it with
RG59, the SWR would be
1:1 at resonance . The loss
in RCBat 1:1.5 would be a
litt le more than .7 dB, and
the loss in RC59 would be
about 1.6 dB at 21 MHz.
The difference would be
barely not iceable on the
ai r , even with ca re fu l
li stening . At 7 MHz, the
d ifference would be about
.45 dB, and not eve n
discernable .

The power han dlin g
abi li ty of RC59 at 20 MHz
is B60 watts, and if you
use foam coax it is about
11 00 watts of steady RF.
This is enough for any
legal ampl if ier, and of
course for use ba refoot
t he re is a bso lute ly no
need for RCB, even for a
750 watt PEP transce iver .

The most ridiculous of
all, of course, is the ham
who ins ists on runn ing
RCB in a mobile . Man y of
them seem to feel that
with a mobile you need all
you can get , but RCB is
harder to handle , and no
one could possibly hear
the d ifferen ce between
RCB and 5B or 59, with
only 20 feet of line .
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"Round theworld cruiscl
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observe the teacher and
try to understa nd what
she was saying . I was the
so n of a cons t ruct ion
en ginee r, and had t ra 
veled so much that I had
never been to school in the
same state for two consec
utive years . Thus I was a
sort of loner in the schools
because I didn 't know any
of the kids from previous
years. Howeve r, I was
a lso a sort of curios ity .
Kids used to wa nt to hear
about Puerto Rico, Mon
tana , and New York City
- three places where I
lived at ages 6, 5 and 4.

I used to read a lot and
at age 8, I began go ing to
the library every after
noon to borrow a book to
read lying in the library
yard , and taking it in
when the library was
ready to close or I had to
go home to eat . As a result
I rathe r imme rsed myself
in the boo k, as if I had
really experienced what I
read . If anyone as ked me
about anything I had read ,
I felt right at home and
could answer anything .

I d id the same with
school books because I
had developed a great
desire to learn . When the
time came for exams, I
had no trouble because it
was li ke someone asking
me what had happened on
a trip.

I took a civil service
exam for po st al clerk
d ur in g th e depre s s ion ,
and a lthough the exam
ran from 8:00 a .m . un til
5:00 p .m ., I was through
at 9:30 a .m . The examiner
asked if I was su re I was
throug h . I said I had put
down a ll I knew an d the re
was no use tryin g to put
down th in gs I d id n' t
know .

When the grades came
out , I tied with another
man for top place. By that
t ime I had another job so
they gave the appoint
ment to him . There were
300 who took the exam.

z.p _

Whe n r went to school
man y yea rs ago, I was
very lax a bout studying ,
but I had great interest in
the subjects I took . While
in class , I was careful to

eWindjammer Cruises.
Post Office Bo" 120, Dept. 00, Miami Beach, Florida 33139,

•

SPECIAL HAM DISCOUNT

. -

Ra pa ,Tahiti. Moorea . Galapagos.
Zanzibar. Devil's Island. Madagascar.
Martinique . Samoa. Tutuila, Danger Isla nd

a board the world famous motor sailer Yankee Trader.

,

On December 10, 1975 you can share one of
the most exciti ng experiences in the world. 6
adventurous months prowling the world's most
unusu al ports. First come . . . first served . W'ite
now for information on adventu re that won 't
stop.

•

Cn~ S.~.e _

J eI"rold A. Swank WSHX R
657 Willabar Drive
Washington Court House OH
4 3160

How to Pass
Exams
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PLEASE SEND 25 CEN TS FOR POSTAGH A ND HA NDLING

WE WANT YOUR BUSINESS

is not quite as simple as it
sounds . Before it really
works , you have to have a
way to get at what you
want without having to
delve through your ent ire
li fet ime to fi nd it.

The fi rst requisite is
that whe n you store infor
mation . you classify it in a

..... ' . '" " . _ ..u " coo " ". _ ' -"_. ,__-,_.-' "' -'........,".... ,...."....,---._ '"'''''' "'''' -_. "- .
- - ·,....... _ • • 1 .110 _ ..

Varden Electronics Company
Sou "'. J.(:U.... . MlClti{l. lI .ftzo.t . /51 1, "1·Z~

8 digit LED readout
All parts including
Case. bezel. IC sockets, etc.
Comes with complete kit

•

•

,..
..•

have ever seen or heard 
is in your subconscious . A
good hypnotist can bring
out any or a ll of what is in
yo ur vas t s u bc onsc io us
mi nd . The quest ion is 
how do YOU do it. Very
simply , by be ing your own
hypnotist !

It sounds simple. but it

[eMC"''''''.''"n
012 N,," " W.,n...." Ave
hoMo'''., 'nd,.n• •n l l
.'2_016·2121
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RANGE: 60 cycles to 300 MHz
SENSITIV ITY: less than 100 MV
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A LL TTL LOGIC
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SEND FOR OUR FREE
24 PAGE CATALOG
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KRP ELECTRONIC SUPERMART INC.
219W.SUN RISE HIGHWAY . FREEPORT. N.Y. 11520

516 - 623·3346

HAVING TROUBLE
GETTING PARTS?

TRY US
WE HAVE THEM IN STOCK

OUR 300 MHZ FREQUENCY COUNTER
IS GOING LIKE CRAZY.

STILL ONLY $140.00 COMPLETE KIT

$105.00 BASIC

YOU ASKED FOR I Tt ECM·5B
FM Modulation Meter

$'3" - ...ONLY ~ ''''' "y ''
· t H , ..

Moon . _ , '" , ..
• Dp"",.. lO·~OO MH,
. ~ " .. ~.n"..,... l •• -. ...."Inn., .,.. ...-

readers , but to be helped.
you must accept what I
say without blocking its
result by not believing in
it.

Your mind is divided
int o two pa rts - t he
conscious mind and the
subconscious . Everything
you know, everything you

When I was working at
the City of Dayton Engi
neering Department . an
exam came up fo r t ran sit
man . which meant th at I
could move up a grade . It
also was an 8:00 a .m . to
5:00 p.m . exam .

I took the exam and one
of the questions was a
"Cut and Fill " question .
This meant that you had to
draw a cross section of a
road and make sq uares to
represent cubic feet of
dirt. Then you had to
compute the cubic feet of
dirt in the high spots and
place them in the low
spots . This was a labor
ious job and could take a
couple of hours . I not iced
that the question was #3c.
There were 10 questions
so that meant that ques
tion #3 was 10% . This
meant that #3c was only
3 % % . I thoug ht
" That' s not wo rt h t he
trouble ." So I finished the
rest of the exam and left at
9:45 a.m. .

When I gave the paper
to the examiner, he said,
" Are you satisfied? There
is plenty of t ime left ." I
said I was . " Did you get
that Cut and Fil l prob
lem?" I replied soft ly ,
" Are you kidding - for
3%?" He laughed . and
sa id. " We wondered if
anyone would not ice
that. " I was agai n top
grade and got the appoi nt
ment . When we discussed
it next day. the chief of the
depa rtment sa id, " It is
just as important to know
when to do something as
how to do it ."

I have since passed
difficult radio exams the
same way. Most of them
now are multiple choices
and I never took more
than 45 minutes for one. I
have been studying psy
chology for many years .
and I combined the two.
After several years study I
have come up wi th this
method . I am sure that it
wi ll help many of my
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all almost connected to
gether . They have li tt le
gaps sepa rating them and
when a neu ron is act i
va te d, a li ttl e electr ic
charge discharges across
the gap. This gap is called
a synapse . When the
disc ha rge ta kes place a
nu m be r of t ime s , th e
re sista nce decre ase s a nd
the gap is jumped more
eas ily. This is " tra in ing ."

Advertisers use this to
train your mind to thi nk of
thei r product . They say
that it takes 36 re peti t ion s
to fix the path . Did you
eve r s m e ll so me t h ing
cooking and have a vision
come to you r mind of a
kitc hen back in you r
childhood , or s mell a
perfume and have it bring
back a romanti c me mory?
The same principle ap
plies to the re ca ll o f
informatio n . Whe n you
see a question on you r
exam paper, you wa nt the
answer to come into view .

I was preside nt of a
tra ining film company for
th irty years , and I used
one primary ru le of learn
ing . You must accept
whatever the teacher or
books say withou t rese rva 
tion for ra pid lea rning .
Pick you r autho rit y with
ca re , but once you do that,
then never question any
thing you read , for the
p resent , anyway . Th is
way you r mi nd is ve ry
rece pt ive to lea rni ng . If
you begin to q ues tion
anyth ing, you skim off the
information at your pre
sent level of knowledge .
and therefore learn noth
ing . Furth ermore , by your
negati ve atti tude you slow
the le arn ing process . If
you accept every thing ,
you will at lea st know
more than you did before .
though you may learn a
few th ings which you may
la te r wish to cha nge.

I had to lea rn in a da y or
two everything my custo
mer had learned in twenty
or thirty years . I did thi s

\

, ,

\'L.---::r--1
, \

derstand it , it goes in your
mind as a unit , a nd is
much more e asily reca lled
tha n if yo u we re to
me morize a lot of d iscon
nected facts and t ry to
reca ll them .

Your mind is made up
of a lot of nerve ce lls
ca lled ne urons . They are

Only 1.55 x 1.65 x .4 inches
Fits right into existing equipment

High sensi tivity: 35 mv, at 500 MHz
15 mv, at 150 MHz

Input im peda nce: 50 Ohms
Requires 12 to 15 V de at 100 mA
max.
TTL compatible output FIN!l 0
Ove rl oad protectl!d
f'S.M prescaler module wire d & tested

S 99,00 plus $.85 shipping
WRITE FOR DATA ON ENTIRE LINE OF
PRESCALERS
All orders please add $.85 (or shipping Calif.
residents add 6%sales lax

"~'II'Y ~~~!!!!!U!!l"'~~
P.O. Box 961, T,mpl, City , CA 91780

500 MHZ SCAUR MODUU

REQUEST

NEWCATALOG
OF

TOWERS &
ANTENNAS

Midwest Ham Headquarters
For Orer 36 Y••,.

HAMS! Write For Fr_ c.llI/og IJnd WholesallJ PrieN,

EVER MADE!

FREE STANDING ALUMINUM TOWER
10' to 100' -

Prices t rom 5110 (3D')
MOST

POPULAR

HAM TOWER

El£CTRONIC OISTRIBIJTORS. INC.
'1960 Peck Muskegon. MI 49441
TEL: (616) 726-3196-TELEX: 22-841 1

UNIVERSAL TOWERS

tt-I\, 8Ub .IUClw.C8,
• , , Wrado,Mariy .....
Iogk: d;pp'c..,...eq.iprnert,

""""""""'-'ate I. ~ :lI1Ih,
~i .... 1t celil8ta.

164 k its offe ring bett er val u e ,
greater cho ice than any other
k it s ava ilable t oday. For tr ee
cata log, wri te:

1~~~~~R
Amtroncrafl Kits Ltd.

!1m Fl' 1 West 13th St. ,
.....:.::.:~~:::. NewYork,N.Y. l0011

(212) 255-2362

Isn't it time you
had another
choice in
electronic kits?

Introducing...
the other
choices:

way that you can find it. and make him explain It.
The best way to do this is In the fi rst p lace it is you r
the same way I stud ied right to demand this , but
whe n I went to sc hool. best of a ll , if you are
You mu st unders tan d s ince re, you will plea se
what you are learning . If the te acher . A good
the teacher or professor teacher is always pleased
goes by anything you when his pupils a re inter
don 't completely under- ested in what he is
stand , stop him at once. teaching . When you un-

184



"""",.",•••,.""",."""".,•••••••••••••••••••• , •••••• , •• , •••••• " ••••••••••• " ••• 1

TWS-3 $59.95 kit ppd - WI RED/TESTED $79.95 ppd

writer . Simple, you say?
Except for the fact that
none of th e nati ves could
spea k En g lis h o r eve n
read it . They were taught
that dot dash meant A,
and so on, until they could
copy at a high rate of
speed without hav ing the
sl ightest idea what they
were hearing or writ ing .

P.O. BO X 3 57 - PROVO UT 8 4601

( 8 0 1) 22 4-335 5

MHz VFO you can have FULL TIME

such as taste in decorat ion
or d ress . It is also useful
for touch typing , and I will
give you a spectacul ar
example .

During World War II , in
North Africa, the U .S.
Army trai ned African na
t ives to type te leg raph
cod e d irectl y from the
headphone s to the type-

~

.~....
- rrlz-on

I I
off \I ./ khz
~ ' \-

***250 MHz prescaler now available

TWS LABS

I F your rig has 5·5.5
DIGITAL TUNING!

THIS 3 digit " JUST FOR HAMS" frequency counter is the state
of the art answer to the crystal cal ibra to r ... if you worry when
you are close to the band or subband edges - just t ake a look . . .
you get crystal accurate readings to 100 Hz .. . at a glance! 160
thru 10 meters!

SURE IT' L L LOOK GREAT IN YO UR SHAC K - but
that's not all it'll do!

it on or off for them . Thus
they have the entire class
discussion for study when
they review.

Now for learning di
rect ly with your subcon
scious , by-passing t he
co nsc io us mind entirely.
Th is is ve ry good fo r
subjects wh ich depend on
instan taneous decisions ,

NOT ..JUST ANOTHER
"PRETTY FACE"

HUFCO

by accepting everyth ing
he sa id as if it were being
poured into my mind with
a funnel. It will amaze you
once you try it. If you
learn under re laxat ion , it
will further intensify the
learning process great ly.

I once had a fil m writer
ask me to te ach him
eve ry t h ing about film
editi ng in one day, as he
had a job inte rview in
Washington the next day.
We both worked in the
Motion Pict ure Divison of
Wrig ht Field . , was chief
of the ed it ing branch . I
expla ined abo ut the th e
ory of funnelli ng knowl
edge into the mind and
relaxation , and he under
stood . I spent the day
telli ng him everythi ng I
knew about editing . He
went to Washi ngton, got
the job, and in severa l
months became the Pro
ducer of all Training Fi lms
for t he Nat iona l Labor
Orga nizat ion.

So me p eopl e learn
sound be tter than sight ,
and I am one of them. If I
want to remember a date ,
I say it aloud , and
remember how it sound
ed .

An excellent way for
" Aud io" people to lea rn
is to read the information
into a tape recorde r, and
then play it back under
re laxation . This also
works for the " Visual"
peop le , w ho rem ember
what they read.

In fact , reading what
you want to learn into a
tape recorder and playing
it back unde r relaxation is
about the best way for
anyone to learn anything .

At college, man y students
take a tape recorder to classes
they a re un ab l e
to attend either because of
il lness or because they
have another conflict ing
class at the same time .
They put the recorder on
their desk , and leave, and
pick it up after class .
Another student will turn

lB5



and added . I had no
education in architectu re
and decided to learn .

How to learn quickly 
that was the question .
Then I had an idea . I
thought of the bank clerk I
had once been, and how a
teller could pick up a
counterfeit bill at a glance
from among many good
b ills . The rea son . of
course, was that he was
accustomed to looki ng at
good bills . I decided to use
this principle, but with
greatly expanded fields . I
got several architectural
magazines from the li 
brary , and leafed th rough
them . Then I began to
look at news stands, and
while I was waiting in
advertising offices . I often
had to calion these offices
for work . and they all had
magazines with beautiful
homes . The follow ing
summer, when we went
o n vacatio n, my wife
mentioned a house we
were passing . I quickly
glanced and said, " Yes,
they have added dormers
and cha nged the en 
t rance . " She was sur
prised , and asked how I
knew. I sa id that I had
bee n studyi ng archi tec
ture .

Let 's try to bring this
into your field . Do you
identify cars readily? Or
a re you fami liar with
cameras ? If you are a
connoisseur of high -priced
cameras . ca n't you tell if
someone puts a cheap one
with them? The reason is
that you have uncon
sciously been mentally
photographing what you
see and it is retained in
your subconscious mi nd.

Now comes the d istinc
t ion . When you study day
by day, you are studying
and reciting with your
conscious mind . But your
conscious mind can only
hand le a limited amount
of information , so t he
work is given you in .
amounts you can handle .

94578

interested in architecture,
wou ld poi nt out houses
and te ll me what had been
changed on the house ,
and how it should look .
These were classic old
homes which had been
" modern ized" by having
small paned windows re
placed with large glass
and hav ing parts removed

San Leandro, Ca

F LY ER AVAI LABLE _SEND SA .S.E .

• MM 5320 TV CAMER A SYNC G ENE R ATO R 
th is LS I chip supp lies t he bas ic sy nc funct ions for
either co lor Of mono chrome 525 l,nel60 Hz.
camera and VIdeo appl icat io ns The price IS $4,9 5
ppd. and incl ude. t he data sheet.

• UNIVERSAUI-o BOARD NEW F ROM SOLID
STATE MUSIC ALTAIR 8800 COMPATIBLE .
Board po-o..l(1es one 8 b'l perallel '"OUI pori and
one 8 bit par.llel output port TTL, +5.. r0J9ulatOr
and b . ead holl rd ing space for another +5.. r0J9ula·
to., an uncommitted \0 - 3 ' egulato., 34-1 6 p In
IC., 6 - t4 p;n ICI. 2-8 p," ICs. and 10 f,lter ClIpS.
Kit includ es a ll par ts /or the twO intedaces. one
+5v . eg l.l la to r, sockets 10' a ll dIp IC" dual·sid ed
plate through circuit board and assembly instr uc
lion•. $49 .95 ppd

• l mse<.: 2 102·s . 8 /$21.95
500 nsec 2102·s , 8 /$29.95
1702 A UV erasable PR OM {data) . $1 4.95
5262 2048-b11 dynamIC RAM fda tal $ 5.50
MC 4024 Dual 25 MHz voltage

cont ro lled multi.. ib rato• ........ .... $4 ,9 5
MC 4044 PHASE/ F REQ. Detector $4.95
2527 Dl.lal 256·b iI S HIFT REG , $4.25
2533 1024-blt sta tic SH 1FT REG . . $4 ,50
8097 Tri-n a tOJ HEX BU FF ER $ 1.50
5309 7 seg. or bed CLOCK CHI P {datal $5.95
53146 d ig'l CLOCK C H IP . .. . .. .. $ 3 .95

ALL PR ICES ARE PPD.

· 60 Hz . CRYSTAL Tl MEBASE KIT WIth ,0 1
P"fCl'nt aystal. 5· 15...d .c . operation. Dr_s only
3 rnA at t 2 VOlts doc. S'OVIe I,C . - Very small Slle
- the P.C . board i. 11(, In.by 2 in. 9 other output
freque ncies are available on the board . Ideal for
use w ith the MM 5309 clock Chi p ai a clock .
nmer . or Itopwatch.
COMPLETE PARTS KIT $ 10,95 ppd .
WIRED , TESTE D & CA LIBRATE D $ 15,95 ppd .

• NEW - Solid State MI.I$lc's 4K x 8 PLUG IN
Alta .. 8800 compatible MEMORV BO ARD KIT.
Comes .... ,lh tested 500 nsec 21 02 memo"e. 
b l.l ffered tri-sta te Outpu l - d ip switch add. e"
,e lect , Kit incl ud e, dua l·l lded. plated-th rOl.lgh
board, SOCkets, capacitors, resistors . and 32
2 102·s.
COMP LETE KIT ONLV$ II000 ppd.

$34.95 ppd .
$29 ,95 ppd.
$45 .95 ppd.

I 
I) I.

,,-- --

way . To explain with your
conscious m ind why a
com pos it ion is good is
very difficu lt to do, and
hard to learn . But by
lookin g only at good art
you r subconscious ca n
learn ext remely fast.

My wife and I used to
go on automobile t rips ,
and she being very much

eloek

TO ORDER OR RE OUEST INFORMATI ON WRITE :

ear

• G IA NT N IX IE C LOC K - 4 d IgIts - 2 .5" d Isplay s.
Com ple te kl l _ cirCUI t bolI rd. Inst ruc lions and all
pa.ts excepl ClOse and line cord. Only $29 95 ppd.

K'I. include all electronIC parts. mstruChon shee l
and etched and d rilled P ,C. tKlard. Calif . residents
add 6% sales 18K .
ALL ITEM S AR E SH IPPED WITHIN 24 HOURS.

• BO(l Display VAN CLOCK - designed to mount
InlO tna ....all 01 a "an or motor ....""'. Th IS clock
feelures SO" .6'· readouts and a fbn caw. 4·' " r ' "
1.5·' fo r easy readi"1l and elllY mountIng All the
features of our smaller cee clock a.e also b uol! IntO
th IS crcce .
PARTS KIT WITHOUT CASE $39,95 p pd.
PARTS KIT WITH CASE INCl. $45 ,9 5 ppd.

. 6 d igIt AUTOMOTIVE C LOCK KIT complete
..... lh a C RVSTAL T IM E BASE accu'ale to .01
P"fcent . 12 voilS e.e. operatIon - budl in noise
suppresSIon and voltage sp,ke pectecnco. Read
outs blank when .gnltion IS off - d.aws 15 mA '"
standby mode, Has .3 in . -eedours. Use ot on you<
car or lor all applications whe.e a ban ....y·
operated clod< is needed. Appro"i""'te sIze 3·· "
3,5·' " 1 .75· '
WITH BLACK PLAST IC CASE
WI THOUT CASE
ASSEMBLED AN O TESTED

~ 1?:jill£1]J~ Box 3357

~,,===-__ TRADING CO.

As you may have observ
ed , a good te legraph
opera tor can ta lk to you
while he is copying from a
teleg raph wire at high
speed becau se he is not
us ing his conscious mind
at all .

You can learn composi
tion in painting or judging
art and the like the sa me
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ORDE R NOWt
-

ONLY $3.95! 73 is in the p ub Lis hine b usine"", no t
tape.. so t hese a re prked much lower than a n yone
e ise c o u ld sell them. Have yoU e~·er seen o ne hour
cassette s fo r u nder 16::>

NEW CODE SYSTEM

Zip

phone or other unneces
sary noises or interrup
tions . It will help to draw
the blinds or subdue the
lights . Soft music often
puts some people more
q uickly into a state of
hypnotic relaxation. You
may want to experiment
by selecting a type of
music that is soothing and

can

a f ract ion of the lime it•

Ir1

four speeds
available

a 6 WPM This is the practice tape for the
Novice and Technic ian licenses. It is made up of
o ne solid hour of code. sent at the off icial FCC
standard (no oth er tape we·ve heard uses these
standards. so ma ny people fl u nk the code when
they are suddenly - under pressure - faced wit h
charac te rs sent at 13 wpm a nd sp aced for 5 wpm ).
This tape is not memorilable. unlike the zany 5
wpm tape. s ince the code groups are en tirely
random c harac te rs sent in groups o f five. P ract ice
t his o ne during lu nc h. while in the car. anyv.tl e re
a nd vcuu be m o re than prepared for the easy FCC
exem.

a 2 1 WPM Code is what geu you when you
go for the Extra Cla ss license. It is so embarrassing
to panic out JUSt because you didn't prepare
voursett with this tape. Though this is o nly one
word faster, the code groups are $0 d iff ic u lt that
y ou 'll almost fa ll asleep cop ying the FCC st uff by
comparison. Users report that they can 't bel ieve
how easy 20 per really is with this fantastic o ne
hour tape. No one who can copy these tapes can
p ossibly fai l the FCC te st. Remove all fe ar of the
code forever w it h t hese tapes.

Plays on any cassette player so you can
practice anywhere anytime!

Sta t ..

yourse lf aloud or silently .
It may take a little longer,
but it may be easier for
you .
How To
Hypnotize Yourself

1 . Se lect a p lace o r
room in your home where
you ca n be reasonably
sure that you will not be
distracted by t he te le-

-e

~ WPM I h r caswtte 13.9llo 0 •• WPM I b r c tte 13.9llo
6 WPM I hr c.-He 13.9llo 0 21 WPM 1 hr tte 13.95

o all four c._H. . 113.95

73 Magazine - Peterborough NH - 03458

e-

mCODECllfl[~

*B:J*

No IV you can learn th e code

used 10 lake!

, '

o 5 WPM T his is the beginning tape f or
people who do not kno w the code at a ll. It ta kes
th em t hrough th e 26 lette rs , 10 numbers a nd
necessary punctuat io n, co mple te with p riIC tice
every step of tile way u sing t he newest blitz
teaching tech niq ues. It is a lmost m iraculous! In
o ne hour ma ny people - including kid s of te n 
a re able to master the code. The ease o f learning
gives confidence t o be9inners who migh t o therwise
drop out.

a 14 WPM Code groups again. at a brisk 14
per so y ou will be a t ease Men you sit doVlon in
front o f the steely ey ed government inspector a nd
he starts se nd ing vou pla in language et on ly 13 per.
You need th is ex tra margin to overcome the p anic
YotIh ich is u niversal in the test si tuations. When
you've spent your m oney a nd t ime t o take the test
you'll thank heavens y ou had this b ack breaking
tape .

I Na me

I AddrE'ss

I City

I 0

a

I

use this method to help
you when you are study
ing, by letting you concen
trate when there are many
things going on around
you .

If you like, you can
record the words you are
going to say, in a low
monotonous voice, or you
can even read them to

There is no limit to the
amount of informati on
your subconscious mind
can handle. With a litt le
practice you can learn to
use it.

You 've been self
hypnotized many times .
You have entered hyp
nosis sponta neously liter
a lly hundred s or even
thousands of times , de
pending on your age . We
all slip into a trance at
times eve ry day of our
lives , though such situa
t ion s a re not labe led
hypnosis .

Or . Criff ith Williams, of
Rutgers University, has
written of these spontan
eous states in an article in
Experimenta l Hypnos is
(New York: MacMillan ,
leCro n editor) . Day
dreaming is nothing but a
state of hypnosis , pe rhaps
lig ht , sometimes deep .
When we concentrate in
tently on anything , such
as reading a book, watch
ing a motion picture or TV
program, or even on our
work, we tend to slip into
a trance . It is even
probable, as Estabrooks
has pointed out , that we
do so whenever we exper
ience a strong emotion ,
such as fear or anger .
How Hypnosis Feels

A hypnotized person is
ne ve r unconscious . He
knows what is going on a ll
around him. He can even
walk or talk while under
hypnosis .

Only a light deg ree of
hypnosis is needed for our
program . In this stage
there is no specific sensa
t ion of being hypno t ized.
All you fee l is a list less
ness and great re laxat ion .
After you have followed
this program for a week or
so you can test yourself by
telling your finger to feel
t ingly . If it does , it means
that you are hypnotized . If
it does not, either you are
skept ical or have not kept
at it long enough.

Inci de ntall y , yo u ca n
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feel calm and rela xed all..over .
Rapid M ethod
Of Hypnosis

After you have prac
ticed the prescr ibed meth
od of relaxing yourself
each day for more than a
week, and you are sati s
f ied that you are able to
relax completel y, you are
ready to use a more rapid
method of autorelaxation .

Say to yourself . " You
are going into relaxation
at the count of three . One
- two - three."

Rapid relaxati on can
also be achieved in the
waki ng state. You give
you rself the count and
Quickly expe rience a re
laxed feel ing throughout
you r body . Your m ind
suddenly becomes relaxed
and receptive to sugges
tion s. You suggest t o
your se lf that hereafter
whenever you us e the
work " Relax," the re laxa
t ion wi ll occur instantl y . If
you are walking or sitting ,
you naturally are going to
keep your eyes open. You
tell your self that you are
completely aware of your
surroundings at all t imes ,
and that you are in full
co ntro l of your mi nd ,
except that you are in a
state of self- induced relax
ation as well as a state of
increased recepti vit y t o
self-g ive n sugge stions .
Once yo u have practiced
th i s rap id method of
hypnoticall y induced re
laxation , you are ready
now to make good use of
your subconscious m ind
by giving it suggest ions.
Your s ub consc ious m ind

will do for you what you
want it to do . By repeating
and r epeat i ng a given
suggest ion to your sub
con scious m ind, you will
accompli sh your object ive.

Twenty percent of the
populat ion are extremely
easy to hypnotize . These
are the ones who enjoyed
the play, Harvey , with the
big " inv i si b le" r ab bi t.

--- _.._----------_ _---_._ -.... -......------- -......_-
=-..,. •.... TO un

••• ~, $24.95

Get 'em
while they last!

••

muscles of your shoulders
and chest are relaxed .. .
You 're beginning to feel
free of all muscle tension
... Yo ur arms feel l imp
and relaxed . . . The mus
cles of your th ighs, legs
and feet are relaxed . As
you breathe deeply and
slowly, your entire body is
completely re laxed . You

•

_ llld.lId, ....If'n , _ UZ.IJl, -. oqou ......
n"'LI,,". lcnuOT ......n ' ~'-"' .
_ ..... ..-OT ..ICl'. ..IT , ......" .

c>DUPLEXERS<:J

HANDS 0FF!
The best po licy w hen working wit h
pri nted ci rcuit b oards . This lit t le gem

$ 7. 50 USA Postpaid will let you solder
• P. t . Pendin, a l l t hose con-

nections on both
sides of the board
in Qg time. Full
180 rotation 
grips firm ly. yet
will not mar.

Minol.lri re, jdenls add 2Qt .ale. tax .

W .N . W ellman Co.
Box 7 2 2 fenton mo 63026

Varden Electronics Company
eo, 191 , ./Hk_. MIclll;,n .8204 .(51717Ir.:nn

SST r .t RANDOM WIRE ANTENNA TUNER

"""...,~ '.00 .~". T" ,~ c.u • .,
SST Electronics. P.O. Box I. Lawndale CA 90260

zips ta te

and slowly .
4. Close your eyes .
5. Say to yourself , as if

to another person (your
s ubconsci o us mind):

" You are going to relax
all the muscles of your
body ... starting from your
head to your feet ... The
muscles of your face and
neck are relaxing ... The

Signatu reExpi ration date

Destined to foUo w the path of the dinosaur and low taxes ..• GONE
FOREVER! Since 73 is going to the new 8~ x II fo rmat in January,
no addi tional binders for the curren t 9 x 6 size are being o rdered. That
means. when the few we have on hand are gone, there will be no more
available ... EVER! They will probably become collector's iterre,

Keep your pre-I 976 issues of 73 safe fro m being lost o r damaged . . . in
these handso mely appointed binders with rich red covers and gold
le tteri ng. Each binde r holds 12 issues . . . mak ing an ex cellen t refe rence
handbook .. . several binders form a qualit y library you can be proud
of.

Order yours today ..• before they are gone ... only $4.95 each or 10
fo r $45 . SEND IN YOUR ORDER RIGHT NOW ... DON'T MI SS
OlIT ON THIS LAST CHANCE! Order right from this ad ..• by check,
BankAmericard o r Master Cha rge (include card number and expiration
dat e).

ci1y

address

O Che1":k /Cash OBankAmerican! .# OM asterChaTle .#

Send to : 73 MAGAZINE, Peterborough NH 03458
Notl : Offer valid only unt il current supply is depleted .

Soon to be extinct.

New ITEMS. , • New BARGAINS!

FREE UPON REQUEST!
If you haven't received our new Cata

log, write for free copy today. Address: Dept. 73

Int...l..J in bu)" ;"lI qu,lit)" tc..nPO....nu
' I bargain pri",,? SE ND FOR FREE
FLYER.4PDT 650 .... m. 3 "np "I,)"
Ilk, PSoB KHU 11 011 _ pl..lie u .. . . .
$1 .00...
lN~ u iol l I'" .-ct il i. - 10 II
$1.30; 100 . $10.00 . 1001) . S90.00.

0_ •. /.' , e'-".- . PO 80 . 143J ff,IU,Q • f.UUQtUU Oweeo , NY 138 27
607--687-4332

FAIR RADJO SALES
1016 f . f UIE IC A ' 10. 1105' LIMA, OHIO· nl02

conducive to " sleep 
like" relaxat ion.

2. Lie down on a bed or
comfortab le co uch o r
semi-recli ning chair, plac
in g your feet on a hassock
or some other firm object
serv ing the same purpose .
Loosen all tight clothes .

3 . Take three deep
breaths . Breathe deeply
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Typical 2 Meter Performance

HELICAL RESONATOR BANDPASS FILTERS

(415) 348·3858

eyes . This will put the
e nti re subjec t in clo se
proximity with each part
of it , so when you go to
reca ll it , you ca n q uickly
scan it for you r answer. I
use the word sca n, but the
speed of scanning is fas ter
than any compute r.

It is absolutely essent ia l
th at you be li eve you are

Selectivity

I

General Use

2 Element Unit - $19 .95
Freq uency Range 144-148 MHz
Q - 400
3dB Band wi dth ·2 MHz typical

I

San Mateo. CA 94401

NEW at Swivetek!

will never know why .
So, now let' s glance at

each page of our book
whic h d ea ls w ith the
subject of our examina
tion , del iberately turning
the pages slowly and
glancing at the w hole
page . Do not try to read
anything on the page , just
" microfilm" it with your

Front-End

Available for 2 Meter, 1.5 Meter and 70CM

Call or write for our complete catalog - it's free

Allow 3 weeks for shipping

Repeater Receive"

5 Element Unit · $49.95

Frequency Range 144-148 MHz
Q - 1600
3d B Bandwidth-90k Hz typical

105 No. Amphlen Blvd.

Improve

when you look at a book ,
or a newspaper. If you
read an ite m in a news
paper, you a re a lso scan
ning a ll the ot her mate ria l
on the page . If th e re is an
item about a red-ha ired
man committing a mu r
der , you may find th at you
have a fee li ng aga ins t
red-headed men , and you

• High 0 Aperture Coupling
• 50 ohm Impedance
• Capacitance Tuning
• Butterworth Bandpass Characteri stics
• Silver-plated

They could actually see
him . They a re the people
who enjoy ea t ing in res
taurants where the menu
and signs tell you how
wonderfu l the food is and
the fabulous taste of
everything you eat. My
siste r is one of these . She
enjoys everythi ng if the
signs tell her she wil l. I
am of t he 20 percent
wh ich are hard to hypno
tize . No matter what the
menu says , if the food is
not up to standa rd, noth
ing on the menu ca n make
me enjoy it.

The second 20 percent
are re latively easy to
hypnotize . but cannot
have halluci nations . I be
lieve t ha t the se two
groups, of 40 percent , are
the ones who will benefit
most from this folio. They
are most likely to be afraid
of examinat ions, and pay
too much attention to
re marks in class and
elsew here about how hard
the exams are.

By all means do not tell
anyone you are studying
thi s article . Many of them
will r id icu le it , e ither
because they don ' t under
stand it or because they
want to downg rade your
ability to make themselves
feel good . These negative
comments and influences
will cancel part of the
positive influences I am
trying to give you, if you
are suggest ible , and cause
you to fai l. You M UST
think positive - that you
KNOW that you will pass ,
or this is wasted .

Remember th at under
hypnosis you could reca ll
everything you had seen
or heard a ll you r life ? If
you were to pass a man on
the st reet and glance at
him , a hypnot ist cou ld
have yo u reca ll every
det ail of his appearance .
You cou ld te ll what sort of
socks and tie he wore, the
color of his eyes , and
every deta il of his dress .
The same thing happens
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eithe r in the sleep-like or
waki ng state , you ca n tell
yourself that at the slow
count of ten, you will
rouse yourse lf from the
se lf- hypnotic state with a
fee ling of emotional well
bei ng , insp ired by the
conviction tha t you are
going to benefit immense
ly from the application of
the part icular suggestions
you have given yourse lf.

When you start, take
each quest ion , read it
ca refully, watching for
tricky word ing . Be sure
you know exactly what the
question is . Then look at
the multiple choices . If
yo u ca nnot answe r a
quest ion at once, go on to
the next but put a little
mark at the left of the
question . Do n 't was te
t ime now. This is one of
th e big m is ta kes most
people make. They get
stuck on something they
don't know and don ' t have
enoug h time at the end to
answer the last questions .

Go ahead and answer
a ll the questions you can,
and then go back and pick
out the ones you could not
answer. Fi rst , try to
el im ina te the two impos
sible answers . Tha t will
leave th ree . Two of them
will look like the right
answer , probably. Guess
on one if you don' t know
the answer . Do NOT leave
a ny question with NO
answer . All examinat ions
a re designed to a llow for
guess ing . If you were to
guess at all 100 questions ,
you would li ke ly get a
grade of 20% . If you ca n
eliminate the two impos
sible answers and guess
out of the three left , you
will get one of three righ t .

Usua lly 70% is pass ing .
This means that you can
have 30 questions out of a
hu ndred th at you ca n
miss . If you guess wisely,
you can probably guess
ten of the thirty right. This
would give you 80%.

All of thi s ass umes tha t

to take your exam, you
wi ll know tha t you have
everything you need to
know in your mind , and all
you have to do is say,
" Relax:' and tell your
subconscious to give you
the answers .

Afte r you have complet
ed giving yourse lf pos t
h y p n o ti c sug gest ion ,

SankAmericard:# -;;:;:=====
Monev Order_ _ ,

anyone asks if you are
worried , just smile and
say , " No."

Each night when you go
to bed , give yourself the
key word , " Relax," and
say , " When I wake up 1
will feel wonderful , and
full of ene rgy, and have
confidence that 1 will pa ss
my exam." When you go

Address _

Send to: 73 Magazine Peterborou gh NH 03458

TOla' Enclosed $ Signature _

a Recent vears

Citv State Zip _

o V'nla98 Vea's $5.00 (shp g. $1.501

o Mid v ears MaSlerCha,ge # -;;==:-;;;:;;:;-;;;:
C....h _ Check

•• • • *.* *.
73 BACK ISSUES

/lAM D/l,S or BURST BL ADDER !
Word has just reached the 73 offices of the recent departure for that great DXpedition

in the sky of a very avid 73 reader. Upon investigation it was ascertained that said ex-ham
had , shor tly before his demise, received delivery o f a bundle of back issues of 73.
Apparently these so captured his atte nt ion th at other fun cti ons were totall y forgotten.

BE WARNED. Back issues of 73 shou ld be taken in moderation. Even though they
arrive in bundles of twenty, no more than two should be read at anyone sitting (of
cou rse that deoends'fo someextent upon where exactly you are sitting).

Back issues are ava ilable in three d ifferent assortme nts - vintage, mid-years and recent.
These are packed by the mentally handicapped (73 is an equal opportunity employer), so
no speci fic issues can be requested . . . you take what you get .. . the on ly guarantee is
that all will be different and some will be musty, particularly the VI NTAGE BEAUTIES.

It is advised that you warn your mailman (or UPS man l that these are comi ng ... 73
refuses to be held respo nsible for any more mailman hern ia complaints.

The supply of these FANTASTI C GEMS is very li mited so ru n do not walk to your
checkbook and flip the $6.50 per bu ndle to us right now. You'll have more sleepless
nights read ing these tha n you've had since your honeymoon.

1-- - - - - - - - --------------------------- - - -- ---
N ..me

You IfUd aftATlA~I

going to pa ss the examin
ation . When I go into an
exa mina tion room , I
KNOW I am going to
pass . It never even occurs
to me that I woul d fail. I
don 't a lways make perfect
grades , but I always pass .
Any fee li ng that there is
any dou bt about it tends
to inhibit your recall. If

Lucky for YDU we still have atlases. These are not
cheap junky discount-house type (rash atlases, these
are the fines t ever made, profusely illust rated,
exq uisite in ap pointme nt , a jo y to behold, a pride to
own , a king couldn't do better. Hammond spares no
expense to turn out the very fine st atlases in the
entire world. T he on ly expense thai is spared is the
one we spare you by making these ex traordinary
books available . Where else can you buy a $20 atlas
for only $7. Order now , we have a limited supply,
and can't get mo re before Christmas .

~------------------------~I Send to: WORLD ATLAS 73Magazi ne,PeterboroughNH 03458 I

- Name Call I
I II Address I

I
Ci.... State Zip ~ ... 1M I

·T ~ ~ (KIC&llD I

I _Cash _Check _Monev Order I
I Master Charge# BankAmericard# I
• ExpIratIon dale Signature _
L ~
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instead of five words a
minute, and this wou ld
mean reading 300 words
per minute instead of five .
Think about that for a
while . _

you make a serious effort
to study the subject thor
oughly. It would take first
class hypnosis for you to
glance through a strange
book and pass an exam ,
but with the right train 
ing , you could probably do
it.
For Radio license Exams

Now for th e code part of
the exam , The same rules
app ly here . You must go
in with the convict ion that
you will pass . You will
have five minutes to copy .
Do not copy anything for
at least a minute , perhaps
two . Get the feel of what
they are sending . Just
get used to the sound and
the speed . Remember ,
you only need one minute
of solid copy. Pick a pause
and start in. Copy the best
you can for about a minute
and a hal f. Then stop and
look back over your copy .
You may find you have
made an " e" look like an
"L" Correct it. Just try to
fix any uncertain letters
that may make the exam
iner wonder what yo u
mean t . Tell your subcon
scious to time you .

Before you go to take
the exam , try ti ming
yourself by re laxing and
see how close you come . I
can come to within a few
seconds this way. Practice
a little . Sta rt ing to copy
when the code starts
coming is very unsettling .
You are surprised by the
echo in the room , or the
charcter of the sending ,
and at the same time
trying to put down what
you are reading .

Use the hypnosis In 

st ruct ions when you are
lea rn ing the code. A well
known hypnoti st fou nd
that it was possib le to
d istort time to the extent
that you could practice
li sten ing on the violin in
ten seconds what should
take ten minutes to study.
This would mean that you
cou ld , under hypnosis ,
copy five words a second
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Bob Margolin W2SDU
P,O. Box 36
Belle Mead NJ 08502

County Hunting
Remember how yo u

counted the days wa it ing
for you r t icket to fi nally
arr ive? Recall the first time
you fired up you r rig ...
you r first QSO...you r firs t
rea l DX ... those elus ive
last states and countries
you needed for the WAS
and OXCC you wanted so
badly? When you think
about it , if you 're like
most ot us, you constant ly
set goa ls fo r yo urse lf.
Maybe it 's making the OX
Honor Roll or the BPL
Medallion or coming in

first in the Sweepstakes or
just be ing the best opera
tor you can. Whateve r the
goa l, whether you achieve
it or not , it e ventua lly
loses its importance .
Normally you just set a
new goal . But, somet imes
there just does n't seem to
be anything worth gett ing
excited about; hamming
isn 't any fun anymore .
Well , if you 're looking for
a real cha llenge, some
th ing that will provide lots
of competit ion , re quire
good operating skills a nd
endurance , yet provide
numerous rewa rds and
lots of fu n, you've fou nd
it! It ' s called cou nty
hu nting .

County hu nt ing is ki nd
of like working all states 61

or 62 times over, or if you
pre fer , li ke making the OX
Honor Roll ten times . All
you have to do is work a
station in each and every
one of the 3076 counties
evenly dist ributed
th roug ho ut the Uni ted
States . Sound interest ing ?
It ' s q uite a c ha lle nge .
Only about 120 hams have
managed to do it. But
don 't let that discou rage
you because that exclus ive
group includes a ZL1 and
a C4 . And if they cou ld do
it with the propagation
we've been having , any
body can do it .

Of course , achieving a
goa l isn 't much fun if you
do n 't ha ve somet h ing
tang ible to show for your
efforts . Fortunately, there
are two rathe r attractive
awards being offered by
we ll known organizat ions
to those who manage the
feat . Both award p ro
grams begin with an
initial req uirement of sev
eral hundred counties , for
whic h you rece ive large
certifica tes you ' ll be
proud to display in your
shack. As you add more
counties to your total , you
receive special seals to be
applied to your ce rt ifi
cates. Finally, when you
finish them all , you re
ce ive beautiful wall
plaques .

While the two award
programs differ in some
importa nt details , both
permit you to claim every
contact you ever made, or
ever will make regardless
of your ca ll or QTH at the
tim e . The on ly require 
ment is , of course, some
proof that the contact was
made. But more about the
nitty-g ritty later . If you 're
li ke most ha ms , you 've
got a shoebox full of old
QSL cards a nd old log
books buried in a closet
somewhe re . If you do ,
you 're off to a good start .
But whether you wa nt to
use those old contacts or
start from scratch, you 're



coun t ies have been
worked , you can submit
additional 500 county lists
for the higher class seals.
These higher class app li 
cation s can be made us ing
the record books, but a
self-prepared list is ac
ceptable.

The other award is the
Uni ted States County

'876

_______ Zip

1770

State

must indicate clearly on
the QSL which counties
may be claimed.

To apply fo r th is award,
you must use a special
record book avai lable for
$1 .00 from the sponsor.
Complete rules and pro
cedures for the awards are
contained in this record
book. After the in itial 500

73 MAGAZINE PETERBOROUGH NH 03458 USA

Domestic orders only.

your BleEN
Callsiqns are

QSL CARDS

BICENTENNIAL

SlID
CARDS

1976 and
TENNIAL
almost he re!

ORDER your QSL cards
immediately to be sure you
have them in time. Try to be
the first (this time) in your
area with a special
BtCENTENNIA L QSL card .

These cards are qorqeous 
red, white and blue (you were
expectinq fuscia and mauve?).
And they are 100% custom
made . .. with the exception
of the bicentennial desiqn and
contact report form on the
back ... you can have your
own call letters (unless you'd
rather be AC2NSDIl for a
year (which is no barqain,
believe it).

You also qet your own name and address on the card (unless you happen to be
another Wayne Green, which happens).

These cards are qanqed up into larqe batches and run off the 73 presses in
between other work, so you don't qet real fast delivery, but you do end up with a
fantastic QSL at a ridiculously low price (and there are a lot of fans for that sort of
service these days). Somewhere in between producinq 73 and BYTE, the staff
manaqes to qet QSLs set up and printed. It's a livinq.

Suqqestion: order today, riqht now, not later, not next week Send cash, check,
money order, stamps, IRCs, Master Charqe or BankAmericard numbers . . . send
somethinq neqotiable.

ORDER - AND PAY

AMOUNT ENCLOSED $ 0 250cards S 7.50o 500 cards $12.50
0 1000 cards $20.00

o ff ic ial o rder blank lany other will do as _III

Please indicate correct bicentennial pref ix for your call.

Address (keep i t as snort as you can! _

high er class ham s is
sufficient. If by chance
you contacted a mobile
station that just happened
to be parked on a county
line, you may claim all the
counties in which a piece
of the mobile res ided . It ' s
sort of like getting two or
more for the price of one,
but the mobile operator

Name' Cail _

going to need a reliable
means of determining in
just what county each
station you work res ides .
Of course , if he te ll s you
or has it printed on his
QSL ca rd , there 's no
problem . This isn' t the
usual situation though .
That's why sooner or later
you'll want to get your
hands on the " Directory
of Post Offices" , available
from the Government
Printing Office under the
stock number 3900-00242
for $4.25. This marvelous
publi cation lists every
Post Off ice in the U.S. as
well a s the county in
which it is located .
The Rewards

Once you've got your
self squared away , you'll
want to decide which of
the two available awards
you want to go after.
There is, of course, noth
ing to prevent you from
going after both of them
simultaneously - as long
as you keep the diffe rent
requirements for each in
mind . The better known of
the two is the United
States of America Coun
ties Award (USA-CAl
sponsored by CQ Maga
zine . This certificate is
printed in four colors on
white parchment-like
stock measuring 14 inches
wide by 221Jl inches high .
The design features full
color illustrations of all SO
state flags . You can get it
by submitting proof of
having had two-way con
tacts with amateur sta
tions in 500 counties. If
you qualify and so desi re ,
you can have your certifi
cate endorsed for all one
band , all one mode ,
and/or all mobile con
tacts . There is no mi ni
mum signal report requ ir
ed . You must , however,
have QSL cards in your
possess ion for each county
claimed. But you don 't
have to submit them with
your application. Certi fi
cation 'by two General or
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way is required . You don 't
need QSL cards , but your
log must contain all the
requ ired data, and two
Ge nera l or higher class
hams must cert ify it' s all
there . If by chance you
s ho uld wo rk a mobile
sta t ion that just happens
to be parked on a county
li ne , yo u must choose
which of the counties you
want to cla im. If you need
all the cou nt ies involved,
you must estab lish sep
arate contacts for each of
them . Sure it' s crazy, but
that ' s the rule .

To apply for th is award ,
you must use a spec ia l
record form set available
at 3/$1.00 fro m Cliff
Evans K6BX. Complete
rules and procedures are
inclu ded in the form .
After the in it ial 300 coun
ties have been worked ,
you can submit addit ional
300 cou nty groups for
higher class seals, but you
must use the specia l form
set for each applicat ion ,

O nce yo u 've d ecided
which of the two awards
you want , or decide to go
after both of them, you' re
ready to go . You ' ll very
q uick ly di scover, how
ever, why on ly 120 or so
hams managed it. For one
thing, there are qu ite a
few counties in this coun
t ry that conta in no active
hams . Even when there
are a few active hams in a
county , it may st ill be out
of you r reach becau se
those hams operate on
bands or use modes you
don' t . But , if you' re fa irly
active , take advantage of
sta te QSO pa rtie s and
s im ila r act iv it ies , check
into state and regional
traffic nets , and part ici 
pate in th e Field Day
contest , you stand a very
good cha nce of nai li ng
down a couple thousand
counties in two or three
years . Afte r tha t, they ' ll
come very, very slowly.
Und e r norma l c ircu m
stances , it shou ld take you
around ten years to finish

,,,,,,,,,

,

,

However , U.S. hams must
include at least one county
from each of the 50 states .
In other words , you've got
to work a ll states before
you can get sta rted on this
one . DX stat ions , though ,
get a break . They need
on ly include counties from
30 sta te s . Any contact
may be cla imed , but at
least a 3x3 report each

- --- ,.,---___ _ _ s,~,~ _

a s the co u nty hu nter
moves from class to class
in his quest for the magic
3076, he will color in each
new group of count ies in a
different color. The end
effe c t is a mosa ic-like
color map of the U.S , You
can get it by submitting
proof of having had two
way contacts with amateur
stat ions in 300 counties .

e Windjammer Cruises.
POOl 0110<. Bo. 110. Depl . 00, Miomi e..a.:h. Flofido 33139

c,,, _

And . we'll promise yo u o nly one th ing. The most adventu rous vacation you have
ever e xpe rie nced. Ho p aboard our sc hooner {or 10 sunfilled days and moonlit nights. f

A conge nial group or shipmates now forming and setti ng thei r he ad ing for Saba.
Grenada. 51. Lucia . G uadaloupe . And . Dutch SI. Mnarte n. And. French Ma rti nique.
Explore pink . while and black sa nd beaches. Scale the cliffs. cl imb a volcano. prowl
o ld fort s and quaint towns. Hoist the sails. lake a turn al th e wheel or fee t o n the
rail and let us do the work. T hen limbo to a stee l band and fall asleep under a star
spangled Ca rrbbe un S,," y. Shilre {ru m \250. lf )'OU have th e spirit.. .come wmdj anunin' ..
a t rue life adventure. T his coupon "illl'oring yo u a Iull ...ol ..r adven ture brochure.

SPECIAL HAM DISCOUNT
Send me your color brochure o n 10 Jay 'baecfo.. t vacations from S2S0 .

~,Id''',, ~ ~ _

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

,

,----------------------------------------------------------------,, ,, ,, ,, ,
I :, ,, ,, ,, ,,

wanl
10 join'barefoot'expecll.tmtoWeiI

•

Hunte r ' s Award (US 
CHA) sponsored by the
Certif icate Hunter' s Club .
This certificate is printed
in black on an off-white
par ch men t - like st oc k
mea su rin g 22 Yz inch e s
wide by 17Yz " high . The
design features an o utl ine
map of the U.S. with each
county defined and la
beled . It is intended that
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these nets . Generally , the
proce s s b eg in s with a
county hunter pick ing up
net cont ro l and ge tti ng a
couple of others to act as
relay stations . Afte r get 
t ing things going , the ne t
co nt ro l w ill pu t ou t a
" Q RZ mobi les " ca ll .
Those mobiles on frequen
cy wa nt ing to give out
contacts fro m the ir coun-

~~c~HR-212

Here's an outstand ing value
that delivers 20 Watts of 2 meter

FM power. The unique front
panel mode switch enables

predetermined or independent
paired frequency operation. LOCK

mode provides full 12 channel
transceive on freq uency pairings

normally used in your area.
UN LOCK mode permits up to

144 possible frequency
co mbinations. The receiver gives

0. 4 jJ.v se nsitivity and 3 watts
audio outpu t. All of this

for on ly

.,9"

~.e:.c~ ELECTRONICS, INC.
7707 RECORDS STREET

INDIANAPOLIS, INDIA NA 46226

Amateur Net

American Made Duality at Import Price

The Incomparable 12 Channel
2 Meter FM Transceiver

An FM Model For Every Purpose • .•
Every Purse

fJJ ' : ? ' :~1 ':' ~
Mil-I Mll ·ZU MIt-ZM$

n Chonul·2S WIltI 12 Chln..II·1D Wlltl I Chon".1 Tronl u n
I Mettl FMT"nl~.inr 220 MHZ FMT"nI~ei..r 2 M' l'" fM T"OI"i."

sma ll portion of the avail 
able awa rds a re county
oriented , you hear a lot of
non -county hu nti ng activ
ity. Nevert heless , a t one
time or anothe r, just about
e ve ryo ne of the 3076
count ie s have run on the
CHC- FHC net.

It will take you a whi le
to get used to the rathe r
haphazard operations of

On dea ler shelves Dec. 1. 1975

Don't wa it u nUl 1916 Is half
over. Get you r new Callbooks
nOw and have a full yea r of the
m ost up-to-date QSL informa·
t ion available anyWhere.
Th e new 19 76 U. S. Ca llbook
will have over 300.000 W & K
listinlfS. It will have calls, I i·
cense c ll.sses. names and ad ·
dresses plus the m any valuable
bac k-Up charts and references
you have come t o e~pect from
the Callbook.
Special ize In DX7 Then you're
looking for the n ew. larg er than
ever 1976 Foreisn Callbook with
over 225.000 c~lIs. na m es and
addresses of amateu rs outside
of the USA .

callbook

RAD IO AMATE UR116 k
.Il

e a cc IN C

Dept. B 925 Sherwood Drive
lake Btuff , III . 60044

it will accept emergency
a nd t ime-cont rolled traf
fic, It s prime fu nct ion is to
ai d amateurs in their
quest for the thousands
a nd thousand s of cert ifi
cates and awards ava il 
able to the ham commun
ity . CHC membership is
not required; everyone is
welcome to check in .
However , since o n ly a

up . Wh y? Just th ink what
the odds must be aga ins t
yo ur rand om ly tuning
around one day and find
ing a mobi le ca lling CQ
from the one county in
Montana or Wyoming or
wherever you need .
The Nets - Or How To
Cut It Down To
Just Four or Five Years!

Obviously there has to
be a better way - and
that way is the county
hu nt er s ' ne t . Actua lly
there a re se ve ra l nets
operat ing in the CW and
SSB segme nts of 20, 40
a nd 80 . The best known
and most popular of the
net s is the 20 meter
Independent County
Hun ters ' Net (I CHN) op
erat ing dai ly at 14.337
MHz. It normally starts up
between 14:00 and 15:00
UTC a nd co nt in ues in
operat ion unt il the band
folds . During the summer
months a 40 meter ICHN
operates at 7 ,237 MHz.
This net sta rt s up around
01 :00 UTC and continues
in operation until the last
cou nty hunter pulls the
switch. Both of these nets
are truly independent ,
having no affiliation with
any orga nizat ion a nd fol
lowing no forma l operat
ing procedures . Though
both will accept emer
gency t raffic and re nder
what assistance they ca n ,
they ex ist primarily to get
county hunters together
with mobile stations .

Another net that plays
an important role in
cou nt y hunting is the
CHC-F HC Servi ce Net
that meets da ily on 3.943
MHz . It usua lly starts up
around 8:00 pm local time
and runs past midnight .
Depend ing on th e season
of the year and propaga
tion conditions , the net is
restricted to an a rea of
only a few hundred miles
d iameter , or may operate
coast -to-coast. This net ,
a s the name im plie s, is a
function of the Ce rt ificate
Hunter 's Club. Althoug h
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Cali forn ia . Adding to the
fun is the usual 20-over
splatt er and an assort
ment of ca rr ie rs as well a s
a group of lids whose total
ham activity seems to be
tu ning up and sayi n g
" he llo test " on net fre 
q uencie s . No one knows
why , but it is a fac t th at
more of these ment al
midgets prefer to do the ir
thing s on the co unty
hunters ' nets than on a ny
o the r . Even with the
QRM , the mobile opera 
tors do an exce pt ionall y
fine job of making con
tact s . When propagation
makes contacts difficult ,
othe r stat ions on the net
will help you by relaying
th e mobile ' s ca ll, county,
state and any other need
e d info rm a tion . But ,
you 've got to get your
signa l reports across with
out help from an yone. If
you ca n' t e xchan ge the
report s by yo ur self ,
you 've got no contact.
Howe ver , sin ce s ig na l
st re ngth ca n vary from
minute to minute , you ' ll
get a second chance at the
end of the run if time
permits .
QSl Ca rds -
How To Get Them

Gett ing confirmations is
a problem that plagues all
aspects of ham radio . Of
co u r se, depend ing on
which awa rd you wan t ,
you may not need confirm
at ions, But , if you do want
them, you 're going to have to
go get them. You can' t just
sit back and wait far them to
magically appear In your
mailbox.

One method that works
fair ly well with f ixed
sta t ions is to include with
your own QSL a se lf 
addressed , stamped en
ve lope (SASE) . Of course ,
you ' re st ill depending on
the ot he r stat ion having
Q SL ca rds , and being
willing to take the t ime to
look up your contact in his
logbook. A better method ,
and the only one to use

"'
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cated nets , the county
hunter s ' nets have no
cal ling order - it 's every
ham for him self , just like a
ox pile up . I wonder how
man y hams have stum
bled across these pile ups
onl y to go away mumb li ng
to themselves when they
discovered the fuss wa s
over a W6 somewhere in

STATE

c CHECK OR MONEY ORDER
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o No, m69

o Nt. 2t0:J5

o Ma .20115

o No. 20191

a nnounces the mobi le 's
call s ign and county , has it
re peated by the relay
stations, and gives the
mobile a start ing time in
UTe. The mobile then
puts out a " QRZ such
and -such county , suc h 
and-such state" . That ' s
whe n all hell breaks loose!
Unlike the more sophisti-
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ao'ld "Ill. plus lul l d,t. on " ""s"",,, p'ICI~." 0 math. andolhef
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tie s then identify them
se lve s and sta nd by . Nor
mall y the mobiles are run
in the order they are
acknowledged by net con
trol , but somet imes the
orde r is adjusted to allow
fo r d iffering in -cou nty
times .

The run
when th e
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s 4 .25
3.75
4.50
9.00
S.OO

18.00
38.00
22 .00

TEK1&~ I

GLOW.IN.THE
DARK"TT" PADS

COMM UN ICATIONS. Inc.
2115 A........ X
Brooklvn. NY 11235
Plio", l :ll :ll 6 46·6300

65.00

T E K -165
2.11'.·· .2 .11' .··

57. 50

TUBES BOUGHT. SOL O AND TRADED
S.-t " E HS - HIGH 555 FUR r O { R TtBt'S

MON THLY SPECIALS
$ 28.00 6146B

42.00 6360
120.00 68838
42.00 6939
45.00 811 A
24.00 813
19.00 n35A
18.00 8236

2K25
3-500Z
3-1OOOZ
4-125A
4400A
4CX250B
4 Xl50A
5728

TEK SER IES

lA 11 .40" T H ICKI

TEK· I:lS

YOUR HAM TUIE
HEADQUARTERS!

-- (Q,..nhl y " O EM pt;ceo on a,,"' ,ull'U'! - - 
17 1.' 627 42B7 . 17 14) 621 1753

'---- MON EY BAC K G U AR AN TE E - - - 
S E N D CHEC K O' "'1 .0 . ICA RE SI DENT$ AD O ~ "" TA XI

WITH M A K E " MODEl O F TRAN$ M . TT ER TO ,

.... ELECTROGRAFIX , " , :o~ ,~O; , :::

SP EC IF Y PeS O A N EG G ROU ND

G UAR A NTEED A f P AOO F

W'L L M O OU LAT r A NY TA A NSM IT TEA

LED TONE & BATTERY INDICATOR .
A D J . LE VEL CON T AOL i ·' iVOC _ I ~ rn A .

XTAL CO NTROLt.. E O D IGIT A L CMOS

it ! You can get more
information about its op
e ra t ion by se nd ing an
SASE to P.O. Box 146.
Lakeside CA 92040.

Bob Sc h m a r d e r
WA2A EA o pe ra te s the
other county hunters ' QSL
bureau , the QSl Clea ri ng
House . Its operation is
ve ry similar to the

SER VI NG THE INDUSTRY SINCE 1922

CL U B D 'SCO U N 1
O N /0 O R MOt'l E

S H IPPED
fAOM S TOC K

S ING L E U NI T ABS CAS E - fALS E TO NE "ROOF

SC HE MA TI CS F O R 1 W' RE HO OK U P O N REQUES T

BRAND NEW....FACTDR Y GUARANTEED

TOP BRAND Popular Receiving Tube Types.
BRAND NEW 75%+ Off List·Factory Boxed.
FREE LIST Available - Minimum Order S25.

'In 0.

c . " e
o -

VANGUARD NOW HAS A " HOT"
2 METER CONVERTER at a price

you can afford
MODEL
C-144-A
ONLY $39.95

Read the specifications and see why
it's the best converter value available
anywhere .

mob ilers provide t he
bureau with QTH informa
tion about portable and
extended mobile opera
tions to which you would
otherwise have no access .
Since it is expected that
you wi ll want to send the
mobiler your own QSL
after the first contact , the
bureau will forward these

- OuaI-9o'. MOSF ET ,.1.''- ....,1>_
pro ,..., t9d Inpu l .

_ Oual_giu . MOSFET m .... IOf ""n,mum
c,os modulo"on . h.f~ con • • " .. ,,,,,ed
lor no.. f'gu r. (2,5 - 3.0 d B rna." _'h
_ n Pao: ~..d noooe ..........'09 «lU OP
~,

_ 6 , u..-d c ,", u" •.
- Mo<. ,I>.... 20 dll giIIn. , 1 mlcrovol'

ten• •rt."y !!'Jolon,... ""' .... u sed ...,,1>
lee. i. ... h ••,ng 1 microvol , or h,,,, ..
ten.."."y._Co...,..,. _'h one ,005'11. "'ug~n e,y.ta1
to CO¥e< '''' ·1 46 or 146·1 48 MH, U..
tu~ 10 ..,.." Iy ....."cl>. or 90" both 'or only
S5 .00 mo,el St_ d au ,pu ' lt lor 111·30
MHI ,_,6 \lil'U9l' . Iu mo n um c ,'h BNC
_ ,,,,,,,, a nd an ' . ""aI_ ,'ch
_,'" 3. 117 ' . 2 ·3/4' ·. 1 ·114 ' .

/N STOCK N OW F O R INNCD /ATC C.OO.
SH /PMENT. C., Mo n d.oy tlt...u~ f ..d.oy <)

AM 10" PM t1/ 114631720

VANGUARD LABS
196,2 3 Jam~ A.... H oll IS.~ York 11423

NEW NEW NEW NEW
"'EW ... lor AEG EfllCY HAZ . HR2A. HRZB.
HRZI 2 . "'T·15 . MT ·25. "'T·I20. HRno. BT
_ _ _ "'OUAP_E TR ...NSCEIVI'R
ow.-. . ..

RK· P PR IO R. TY C HA N,
NEL SEARCHB"'C K
MOD U L E. S E ARCH ES
B A CK T O THE
P RI ORITY C H ... ......EL
EVERY 3 S ECONDS.
OO ...· T MISS A CALL O N
YO U R FA V O RI T E
C HAN NEL . LEO IND I
CATE S PR IORI TY C HA N·
NEL LOC KO...
RK_F fiLTER KIT ... A 10,7MHz.l!ikHIBW.
B POLE MONOLITHIC CRYSTAL f i LTE R.
90db A TT ENUATI ON ELl M' NAT ES ADJ ...·
C ENT C HAN NEL INT ER F ER ENCE. SIMP LE
I ...S T ALLA TIO N. R EAL LY IMPROV ES
YO UR RI G , F ITS A LL ABOV E TRA NS
CEIVERS AN D HR2 MS
R K·4 FO UR CHANNEL
SCAN MODULE WITH
PA IO A IT Y C HA NNEL
SE ARCH BAC K, SIMPLE
PlUG·I N AND HOOK UP.
CONVE RT YOU A R IG
TO ... 4 C HA"N EL SCA N
" EA . LEOS INCLUD ED
TO INDICATE C H... ..... EL
ACTIVI TY .

AK·P MODULE BUIL T AND TESTE D . $9 ,95
RK'" MOOULE KIT . . ........•. .. . . S7 .95
RIl ·f FILTI'RlllT •• ... ..• . ..... . . S1 9 .95
RK" SCAN IIIOOULE BUILT ...... 0 TESTED
WITH MICRO·LEDKIT ••.•••••••• . 124.95II lit :~~ii;;J~·~fPOSTAGE· ·S17.95

4295 K. ntr !dge S E.• Go-~nd Rapodl. Moc/'I 'IIIn
1616145~39 1 5

with mobile stat ions , is to
prepare a QSl from the
other stat ion to yourself .
Since your purpose is to
get co nfir mat ions , not
pretty mu lti-color ca rds to
decorate your shack, you
can use a simple 3xS index
card . All you have to do is
list a ll the required data :
the other station' s call
sign , date and time of
QSO , fr equ ency and
mode, signal report (the
one he gave you), the
county{s) and state(s) he
was in, and clearly indi
cate where he is to sign if
he agrees with your data .
If you prefer , you can use
commercia ll y printed re
ply cards available from
WA2AMM , K7L TV ,
K9EMV and others . Put
you r name , address and
re turn postage o n the
other side and you ' re in
business .
The Bureaus

Cons ide r ing that yo u
must pay letter postage to
the ot he r s tat ion and
postcard postage back to
yourself , it's going to cost
quite a bit. You can cut
the cost down by waiting
unt il you ' ve worked a
station numerous times
and then putting a ll the
data on a single card . The
most economical way to do
it , though , is to use one of
the two county hunters '
QSl bureaus . The best
known of these is the
Mob ile QSL Bureau oper
ated by Dave Manescu
WbCCM . Th is is the
bureau the regulars refer
to in such phrases as ' 'via
the bureau" , and " via
Cha rl ie Charlie M ike " .
The bureau will forward
yo ur reply cards to the
appropriate stations and
then return the signed
cards to you for just 6
cents each , o r 20 for
$1.00 . Another benefit
you derive from us ing the
bureau is the certai nty
that it has on file the latest
QT H of th e sta tions
you 've worked . Many

19 7



SUP ELECTRONICS IS NOW SHIPPING
COLLINS COL LI NS COL LINS

NEW IN FACTORY SEAL ED CARTONS
KWM·2 A Transceiver ............ . .$ 1,760.00 MM· ' Hand Mobi le Mi ke ... .. .. . . ... . . 36.00
75S·3C Receiver . . . .. . . .. . . . . . . . . .1,200.00 MM·2 Mobile Mike/Earpho ne ......... 133.00
32S·3A Transmitter ...... ..... .. .. .1,440.00 SM·3 Desk Microphone .. . . .. . . . . . . . . . 80.00
30L· l Linear Amplifier . . . .. ... .. .. . . 767.00 MP-1 12V POW I!f Supply KWM·2, 2A . .. 365.00
3 128·3 Speaker ......... .......... .. 40.00 515· 1 Commu nica t ion Rece iver . ... . . .2 ,567.00
312B-4 Console .. . . .. ..... .. . . . .... 30 0.00 55G-l V L F Presetector 515· 1 . . .. . . ... 333.00
3 128-5 ConsolelV FO · . . . . . . . . . . .. . . 573.00 TOP TRADES G IVEN 10' N.w Col lins if you
516F-2 Power Supply · ... ......... .. 220.00 hw. Atlas, Drake, Collins, Swan, Tektronix ,
136B·2 Noise Blanker · . .... . ....... . 267.00 Hewlatt-Packard, Military Surp l us Receivers,
302C·3 Wattmeter . . .. . . ... . ....... . 200.00 Signal Generators, Oscil loscopes.
DL· l Dummy Load ................. 133.00

TUBES TUBES T UBES - NEW FACTORY BOXED
572B/T 160L .. . . ... . ......... ...... 19.50 6LQ6/6JE6C Swan Matched . . . ... . . .. .@5.25
3-S00Z ..•..........•. . .•.. .... .... 49.00 8950 Swan Match ed ._ . . . .. . . .. . ... . . i>6.00
J..400Z ...............•.•.......... 49.00 8 122 · . . . . . . . . . . . . .. . ... . . .. . . .. . . 55.00
6146B/ 8298 A .. .... ............. .... 6.00 8874 · .. .. .. . ... . . .. . .. . . . .. . . .. . . 50 .00
8 llA ... . ... .... . ....... . .. . . ... . .. 9 .50 8875 · ... . ... .... ... . ... . . . .... .. . 50 .00
6JB6A Drake Matched . . . .. . . . . . . . . . . .@4.50 4CX 2SOB/ 7203 ... ... .... .... .... ... 3 2.50
6KD6 Swan Matched . . . . .. .. .. . . . • . . .@7.50

CUSHCRA FT A NTENNAS BA RK ER & WIL LI A MSON
A 147·4 146-148 M Hz 4E L Beam ....•... 14.50 Model 3OO2W Universal Hvbr id Coupler Phone
A 14 7-11 146- 148 MHz l1EL Beam ....•. 23.95 Patc h w i t h butt t-I n ccmpreemc. The best o f
A 147·22 146-1 48 MHz 22 EL Beam ...... 68.50 all phone patches . . . ... .... . . .. . . 11 2.50
A FM·4C J Pole 144-148 MHz . ... . . . . . . 52.50 CC50 Dipole A ntenna Center Coaxial Cab le
A RX·2 Ringo Ranger 135-170 MHz .. ... 26.50 Connectors used 10 make strong connect ion
ARX·2K Conver ts AR-2 Ringo to ARX·2 between coax ial f eed line and center of d ipole

Ringo Ranger .. . .. .. . .. ... . . . . . . . 10.95 antenna . .... ..... .... . ... .... .. . 7.50
ARX ·220 Ringo Ranger 220·225 M Hz ... 26.50 Mode l 37 5 Protex Antenna Sw itch with auto-
ARX-450 Ringo Ranger 435-450 MHz ... 26.50 malic groundi ng 6 posi t ion rear mounted
A50-5 50 MHz 5EL Beam . . . . . . . . . .• . . 38.50 SO·239 connecto rs . .....•.....•... 18.50

Model 376, ~m. as above 5 position side

MINI PRODUCTS mounted S·239 connectors . .... ... . 18.50
Model 370- 10 Window Mount ed Anten na, 57"

HQ·, Hyb rid Quad, 4 band 6, ' 0 , 15 and 20 extended, 23" retrac ted, 20, 15, 10, 6 , 2 and
meters, element leng th 11 ft. , boom 4% tt., CB bands, rated 360 WaItS PEP, VSWR 1.1 : 1,
Tuning Radius 6'2" , W•. 15 Ibs., Powe r ideal 10' epar tments, trailers, boats, motels,
Rating 1200 W PEP. Ideal f o r small area 94.50 etc...•....... . . .......•.. ..•. _. 29.95

C-4 Coaxial Vert ical A ntenna 6, 10, 15 and 20
M ICROPHON ESmeters. Height ,.- u.. Wt. 8 lbs., 1200 W

PEP ....... . ... .... . ........... 42.50 Shure 444 SSB Desk Micropho ne, w it h ot t-o n
B·24 T wo Eleme nt Beam A nt enna 6, 10. 15 and .0_ switch. Perfect aud io match ' 0 ,"V

20 meters. 1200 W PEP FIB 6-8dB, Lenglh 11 amateur tra nsceiver . .... . _ .... .$ 32.50
fl .. Boom 5 ft ., T urning RadIUS6% ft ., Wt. 13 Drake 7075 Desk Top Microphone f or use wi t h
Ibs. . . . . . . . . . . . . . . . .. . . . .. . . . . . . 69.9 5 all Drake equipment .. .... ..... ... . 39.00

RK-3 A dds Third Element to B-24 beam to give Dr ake 7072 Hand-Held Microphone ..... 19.00
gain o f 3dB .. .... .... . .... .... ... 42.50 Shure 444T SSB Desk Microphone with o ff-on

We pay shIpping via U.P.S. or b est way on all abOIlf!
VOX swi tch. Has bui l t·in transistor ized pre-

advertised i tems. Satisfac tio n guaranteed. A ll orders
, mp .. . . . . . . . . . . . . . . . . . . . . . . . . . 42.50

expertly handfed to alSure s8fe arriva l. We accept Master Charge. N.C. Residents add 4 %Sales Tax.

S1ep
Phone Bilf Slep 704·524-7519

P.O. Box 100, Highway 441 - Dept . 73, Otto NC 28763

E1ectro:n..ic& CO.

WbCCM bureau, but it
o ffer s so me additional
serv ices . Wherea s the
W6CCM bureau will ac
cept ca rds only for co n
tacts made on the 20 and
40 meter ICHN and the 75
meter CHC·FHC nets , the
Clea r ing House will also
a ccept o ff- net ca rds ,
though at a higher price .
However , since it has

198

fewer members involved
in county hunting , turn
around time is a little
longer . For informat ion
about this bureau , send an
SAS E to 4 Pinewood
Circle , Corn ing NY 14830 .
MARAC

A l t ho u g h o r ig i n a l ly
founded to provid e a
meeting place for active
mobil e operators , the

Mobile Amateur Radio
Awards Club has evolved
into the county hunters '
organization . Among its
activit ies is the publica
tion of a month ly news
letter which has become
the bible of county hunt
ing . You 'll find in each
edition li sts of count ies
needed by membe rs to
f inish particu lar s tates ,

planned mobi le trip itiner
aries , not ices about co un
ty hunter get togethers
throughout the co un t ry
and other information of
inte rest.

Another MARAC activ
ity is the sponsorship of a n
awards program built
around mobile operation,
but available to the fixed
station operator as we ll.
The most popular of these
awards is the MARAC
Last County Award. Th is
award is available to any
sta t ion, fixed or mobile ,
that provides another sta
tion with it s last county in
a state. Sea ls a re available
for add it ional last county
contacts with other sta
tions . A specia l plaque is
awarded to the stat ion
providing the 3076t h
county to another station .
If yo u qualify , you ca n
a pply for the se awards
you rself . However , as a
matter of practice , many
stat ions will apply for the
award in your name when
you give them the ir la st
county in yo ur s ta te .
Other awards are avail
ab le for working a mobile
station in e ach of the 50
states , for working each of
the 50 state s mobi le-to
mobi le , for working YLs in
va rious numbers of coun
tie s , a nd for giving out
contacts f rom various
numbers of counties and
state s .

If you decide you want
to get into county hu nting ,
membership in MARAC is
a wise investment. You
ca n get complete informa
tion about MARAC mem
bership , its awards pro
gram , suggested operat
ing procedures for use on
the nets , sample reply
cards and other county
hunting in fo rm a t ion by
send ing a se lf addressed
large busine ss size (#10)
envelope with fi rst class
postage for 3 o unces to
Bertha Eggert WA4BMC,
P.O . Box &811, Southboro
Station , West Pa lm
Beach FL 33405.



S. D. SALES CO.
P.O. BOX 28810 DALLAS, TeXAS 75228

6 Digit Digital Clock Kit
We wanted our word to mean someth in g to you . When we first introd uced
our clock we used such words as " impossib le" , "unbel ievable bargain" ,
"prime quality " , and "uncond itional money back guarantee " . We ant ic i-
pated selling several hundred kits. Your response to our clock has been
fantastic . Now several t ho usand ki ts later , we hear such comments as
"o utstand ing value", "exceptional service", " I can't believe it", etc . One
enthusiastic customer even wrote saying it wa s " the best thing si nce
bottled beer."
Here'. What The Kit Include. :

1 _ MM5314 National Clock Chip with socket
6 - Common Cathode led Readouts (.25 in. char.)

13 - NPN and PNP Driver Transistors $995
2 - Push Button Swi tches lor time set

(KIT)
1 - Fi lter Cap
4 - IN4001 Recti fi ers WITH SPECS.
1 - IN914 Diode Transformer - $1 .50. POSTPAID
2 - .01 Disc . Caps
9 - Carbon Resistors

P.C. BOARD FOR ABOVE - $3.00 each
In keeping wit h our philosophy of .eRlce, quality, barga ins and no back
orders , we want to offer you another S.D. first . Were betting a silver
dollar " that if you order 2 com plete kits for $28.90 (with PCB and XFMR)
you will be completely sat isfied or retum the two ki ts lor a complete
refund . You keep the dollar, regardless ! Bet you didn 't know thai S.D.
meant sil ver dollar ." (It doesn't , but It serves o ur purpose this month.)

Offe r good until Nov. 30.
(ONew Style Clad Dollars)

2N22228YITT 936 DTL BY ITT
Silicon NPN. r O-92 Plaslic Case. 8 lor $1 Prime. house numbered Hex Inwtrll!f

10 For $1
NA n ONAL 21( ERASEABlE PROM

2018 Bil , l1a1ic unitf, U.V. IIgI'II ...MMbIe . MM~, SUBMINIA TURE TRIMMER CAPS
Fao::lory prime new unn e . Special - $12.50 Ullra slable. Range: 3 .510 18 PF. 2 for $1

DIGITAL CLOCK CHIPS B Y NA. n ONA l
FILTERCAPS

Dual I«l oon . 2000 MFO and 150) MFO aT )Q WVOC
FACTORY NEW UNITS ' Twisl Lock 79c N . 3 For $2MM5314 _ 4 or 6 digll., 2. pin DIP, use wllh LEO

" ....."., WIII'I Spect; . - SJ'il6 NA TIONAL VOL TAGE REGUL ATOR
MM5316 - AIWm d'oip. 40 Pin DIP. $ • . 44 L,k", 18Cl!) 5VOC I AMP ouipul HiQ To-220 plasl lC

TEXAS INSTRUMENTS' DIGtT CAlCULA TOR CHIP -,~ '"
TMSO 103NC. 1'_ lunct iOn. Same l1yle iQ U*-:I in TI ,,,,4148COM PUTER DIODES
pocKeT calculators . Factory new unllS , wil h specs , same as IN91. Faclory prIme 20 lor $1
99c each.

lAMP lOOO PfY SILICON RECTIFIERS
FULL WA VE BRIDGE

IN4Q)7 , h etory pri,..,. "...... 10 tor $UO, 8y G I. 1 5 AMP eDDPlV' '"
14fC OPAMPS

2N7'06A 400MHZ TRA NSISTORS
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CWI
Eve ryth ing discussed so

far relates prima rily to
phone operation . But jf
you prefer CW to phone.
there ' s anothe r organiza
tion th at will interest you :
the CW County Hunters '
Net ICHN) . The CHN
operates a net on 3.594
MHz every Monday at
24 :00 Z, on 7.055 MHz
every Wednesday at 23:00
Z a nd Su nday at 14:30 Z,
and on 14.070 M Hz every
Saturday at 14:00 and at
20 :00 Z. Don't be too
surpr ised if you can' t f ind
any activity at th ese
precise times and fre
quencies . Just look
around a li tt le for the
" QRZ CHN" ca ll.

While your chances of
finding a mobile station
ca lli ng CQ in the phone
bands a re pretty good , the
same ca n't be said for. the
CW bands . Fortunately,
ma ny of the CW county
hunters a re a lso mobile rs
and run frequent trips for
the net. Since these trips
are not necessarily run
during scheduled net ses
s ions , yo u ' ll wa nt to
subscribe to the monthly
CHN newsletter . In addi 
tion to gen era l cou nty
hunti ng information , the
newsletter gives advance
notice and iti nera ries for
those specia l mobile t rips .
You can get a one-year
subscription , and mem
bership in the CHN, by
se nd ing $2 .00 to J im
Hoffm an K1ZFQ, 42
Gresham Street , Mi lford
CT 06462 .

The CHN also sponsors
a county hunte rs' award
prog ram of inte rest to
both CW and phone
operato rs . The Un ited
States of America Coun
ties Award by Ca ll Areas
is essentially a step-by
step all count ies program .
You can get an attract ive
cert ificate each time you
complete worki ng a ll the
counties in a part icular
ca ll area . KH6 and KL7
are considered separate

ca ll a reas for thi s award.
When yo u 've got a ll
twe lve awards , you' ll get
a trophy for you r efforts .
Other awa rd s include
working a mobile stat ion
in eac h cou nty of a
particular state, worki ng
the same mobile in each
coun ty of a part ic ular
state , and for giving out as
a mobile operator contacts

from every county of a
particular state . You ca n
get more in fo rm ation
about the CHN awa rds
program by send ing an
SASE to George Leven
sa lor WlDPJ. 399 Buck
Street , Ban gor M E 04401 .

If you want QSLs for
you r CHN contacts, you
can take advantage of the
CHN QS L Bureau oper-

ated by K1ZFQ. The use
of se lf-p repa red re p ly
ca rd s is standa rd ope rat
ing procedure on the CW
nets too. In exchange for
some of yo ur se lf
add ressed stamped enve
lopes , the bu rea u wi ll
hand le all of you r init ial
contact and reply ca rds for
contacts mad e on the
CHN. whether regu larly
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Directory of Certificates
and Awards , ava ilab le
from K6BX.

If you ask most active
county hunters what they
mast enjoy about it , they
wi ll probably tell you it 's
t he man y fr ie nds hi ps
they 've made . Eyeba ll
QSOs are commonplace as
mobile operators roam the
count ryside. County hun
ters living within reason
able distances often visit
each other . The annua l
MARAC National Conven
tian held in July provides
an opportunity for hu n
dreds of cou nty hunte rs to
get t ogether for both
socia liz ing and problem
solving . Frequent " mini"
conventions sponsored by
local cou nty hu nters
th rou ghout the cou nt ry
provide a meet ing place
for those not able to ma ke
it to th e national conven
t ion .

Throughout this discus
s io n I've used the mascu
line pronoun " he". Don't
get the idea, however,
that you have to be a male
to participate in county
hunting . The fact is that
you don 't even have to be
a ham, much less a male
ham , to take an active part
in county hu nt ing . Both
the USA-C A and the
US-CHA p rog rams are
open to SWLs on a heard
basis . Many other awards
are al so avai lable to the
SWL. As far as YLs are
concerned , there is prob
ably a higher percentage
of YL par ti ci pat ion in
county hunt ing than in
most other ham act ivit ies .
Many of the YL county
hunters are also active
mobilers,

In short , there is some
th ing in county hunt ing
for just about everyone .
Wh y not check into the
nets and see what it ' s all
about ? I th ink you ' ll fi nd it
both interest ing and chal
lengin g, and if you' re like
us , you' ll soon be hooked
too. •

O.GI 1Al COfIIIIIOL
OF R EPEATER S

ooft bou f'Oll $S ,,",dbo.. nd 11
_ . ', • _k ' or ,ItoF_ __ .. ........-_ ,._-

_ Co_...__ -
101'C ' .. n<t 'O n< ......
. " , " " d ..;",. coM,,,
.. ' c;'<>o' • •... ob". 'n ".' lon,.-"-._."Cl,. n On • - ....._ ........ol _.m.

same nam e in different
states , for working so
many stations in a given
city or in a given radio
club, and sa on . Although
about ha lf of the awards
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there a re many worth
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pr ogram t o some very
high quality awards spon
sored by local, state and
regional radio cl ubs and
civ ic orga niza t io ns . Fo r
example, there are awards
for worki ng all the coun
t ies of a specific state, for
working so many stat ions
in a given county. for
working count ies of the

PRACTICAL
TEST
INSTRUMENTS
YOU CAN BUt LD

37 s imple leU ~
;nSltlJmenu vou can
"",k. _ C""or, VOMs.
V TVI,h . u m;c on- - 
U10f 1,..11"11 un,n.
d ip melen, w ltl
meter•. and juu abou t any thing ol~ you
miglt, need MOUM ,he l..t lib and Ilo...
shack. S4.95

y""ll ....""' It __ 'y ......... -...- -" ._ ...__.1__ "'......,.., _ ...

_'00.. _ ..-. 'rom .too , N",,",,"

•••"" lIMo . "" .... odgo ."" _ '0.....,.
lh_ ';' . "", ...m .

13 .. ;n..,..,0<1 1ft "-!P; lIOt .-••me-
_ . '" _',. r'~ . "" c_ ...
___ too- .... .....-.6b1y Io0o "' of
OfIIlY S13.M.

sc;,._.. _...- "'" _ft 1_.
by .......1......... by ,_ _ ."", c..
ploy • <_'10 ,_ ....... and 0_ ;ft . "" , Ill'"
,,_ _ ".n ...... y",,',. drIY;..' You ~,_..
""" _'. In'o _ h limo ."", _; t

You c..', ....._ ";"*" .... 'd 'u_
.........~."'" --I<>nQ ,- - y"" ..... _.ou.. _'0_ ,too _ .._
_ .... . YOlO" _ on _tan...... o' 'ho
__h ...1 .. ,_ u.lII. to YOU ' oo 'ho
..., . . . ... , 10'.' Con Y<>J . " ord ' 0 10k. yo...
"""'CO . um "" "ou. f,,,, "".nl.. 10 . """

'-'

..
A , V HF .... '

(lpoft" c _.,'..fWK_· ,ft
V H F. _ AM _ F... .
' _ .... 51c..._ ••
buold,.. _'" __._.
"""'dy..... ~,; ... a f'Oll 1."t>I~1

p .

V H F PR CUE Cl1i f O R
AMAnURANO
EXPER ' ME NTE R

Tota l enclosed S,-: _

(h ,j ", I""" 73 MAGAZINE, Peterborough NH 03458

RF bu"l. I" "" ,on.
square wove !l"ne'
OtOfl..., ..bioi ""'!JIlt
pul.. go...,aton _
100 kHz mark .... i·1
_ rf '_IIP 9'"_'
ato". ",-,d;o 0"'. aflr! sognll ;"';o.:to,. 146
MHl oyn'h..i' '''. <I;g;IIl " .." jou '$ lor
"""n'efl. >eY"'" counte". po-o'ICII",. micro
-......It>', .lC.252~ $5.95

RF 8nd DIGITAL
TEST Ea UIPMENT
VOU CAN BUI LD

200

LATEST RElEASES from73 publications

City St~.~te~f[;; Zip
O Cash O Che<: k o BankAmefica,d r"'N~' OMasterCharge
Card No. Ellpiration date _

Signature _

..
_ . tt>ln 60 ""oiorn 01

;..-. ,......._ i n _ .
• 0-.. Tho __ , _ t _
..._ t ••_ ,........ to .
_TV"-. n.. . ,.....
- MIp y - --. ".f,_ .. _ _ ..nh .......

.e. ond ' 0... ..._

"VI<! ' MlO.' l lU'fl

Startling
Learning
Breakthrough

Address' _

Name' _

., .. .. .
NOVICE TH EORY TAPES
Set 01 4 Tapes cniv $13.95

SOLl D U A n
I'R{))ECTS

scheduled net sess ions or
specia l mobile trips .
Other Programs

I n ad d i t ion to t he
awards a lready mention
ed , the re a re literall y
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99, ic BFO
by
Richard L. Pr ice WB5MJT
1506 Morgan Blvd. # 106
Harlingen TX 7B550

R-X NOISE· BRIDGE

150 MHz and is rated at 200 mW dissipation.
Wit h a few minor changes in the tank and
elsewhere, this basic circuit can be used as a
QRP phone or CW rig, signal sou rce, BFa at
freq uencies other than 455 kHz , or in other
circuits as a La , etc.

Maybe this will prompt some of us to do
some ex periment ing with the 703 for
preamps and such but just as important, I
hope the circuit will help some beginners
and Novices get their feet wet in building
and using home brew gear in their station. •

R ecently I was approached at the FM
stat ion where I work by one of the

announcers wh o wanted to know what the
funny voices and pulses he heard on his
all-band radio were. After I t ried to explain
in simple terms that it was CW and SSB and
wh y they sounded that way, he gave a blank
look and asked if I could fi x his radio so he
coul d understand what they were saying.

Later, after going over a multi tude of
circuits, all requiring transformers, trimmers,
pots, and a good deal more effort than I
thought the project deserved, I was
reminded of a similar situat ion involving a
12 year old cousin who wanted an AM
wireless mike. The wireless mike used a
National LM703 rf j-f ampl ifier in a simple
osc illator circuit. A quick check to a
reactance chart and replacement of the
original speaker/mike with R2 gave the
circuit shown here: a 455 kHz BFa using
only a handful of common junk box parts,
requiring only about 30 minutes to build.

At the t ime of this writing the LM703
onl y cost 99~ for single units at Radio Shack
for tested ICs_ The 703 is good to at least

<.
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Empty State

W e ca ll t ransistor s and such solid state
now, because they are dense. Small ,

but solid. They have an almost mythi cal
twin, an empty state device, wh ich is larger
in out line - mu ch larger - but so unsub
stantial that the working elements if turned
edge to, would d isappear. By actual rather
than apparent volume, or weight, these are
negligible, and the con tainer is 99% empty.
This doppelganger of the so lid state device is
called a valve, or tu be.

Two generations ago, there was practi
cally no solid sta le device in usc and the
valve was ca lled upon , singly or in rows, to
do any electronic job that had to be done.
When sol id state beca me popular, we tried to
appl y what we knew abou t valves to them.
We were slapped o n the wrist by the
au thorities, who, to a man, pontificated that
there was no relat ionship whatever.

This was obviously an exaggerat ion, but
this fact was appare nt only to the unedu
cated. For the valve certainly had an emitter,
a base, and a collec tor, though they were
called by different names.

Solid state clements, such as the tran
sistor, emit electrons - or holes - at
am bient tempe ratures. Thi s requ ires no
heat ing po wer at all, but whe n the ambie nt
tem perature falls to zero or below, the
tran si stor slops wor king. Th e valve keeps
right o n wor king, because the tempe rature
of the emi tter is raised to 1,000 degrees
Cent igrade , or higher. Th is can be done by a
flashlight battery if the emitter is in the
form of a filament about one thousand th of
an inch th ick. l arger clements requ ire more
power, of course.

In general, it has escaped notice tha t the
empty state devices can be wired in all the
ways that solid sta le devices can. For
instance, for highest gain, there is t he
grou nde d emitter. Grou nded base gives sta
bil ity and negative feedback , just as with
solid state, and is particularly popular for
linear amplifiers. Even grounded collector is
used, as with a large device which has a high
collector capacity , an d so is grounde d to
permit very high freq ue ncy o perat ion. Thi s
is encountered only wi th large water-cooled
valves. Valves are also connec ted in the
Darlington mod e, but this is more trouble
some tha n wi th transistors, because o f the
heater supply. Oh, I almost forgot 
gro unded collector modes are used with
small valves after all , whe n a low impeda nce
ou tpu t is desired, as with feeding a lo ng
audio transmission line . In this application
the valve circui ts are called "cathode
followers." Isn't this a quaint name ?

Input is con nected to the base, and
out put from the cathode. Th e d rop is from
the e mitter (cathode) through the load
resistance to ground. It is called a " cathode
follower" because the cathode signal voltage
goes up and down along in phase wi th the
grid voltage, and a very little bit less. But
while the grid current is ex t remely low, the
cathode current and the signal available is
substantial, and the distortion negligib le,
because of the 100% voltage inverse feed
back.

There was a time whe n hi-fi addicts hated
out put transformers, claiming that they
always changed the signals into something
else , no t even recognizable. They wanted
"OTl ," or "Output-Transformer- Less ci r-

•

In general, it has escaped
notice that the empty
state devices can be wired
in all the ways that solid
state devices can .. .
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Think of the cathode fol
lower as a boy in a box . . .
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cults," and a number o f workers zeroed in
o n th is one.

Think of the cathode follower as a boy in
a box. A black box, of course. You feed in
power at one end, and get regulated power
out the other end. Or you get a substantial
signal out, even though the output imped
ance is low. What you don't know is that the
output variat ions would be wild, except that
t he boy has a big rh eostat in there. When
you screw up the output, he unscrews it
with his big rheostat, and you don 't see the
change you would otherwise see. But this
holds on ly over a certai n range. When the
kid runs out of rheostat range, the output is
suddenly as bad as it would have been all
along wit hout the kid and his rheostat.

Several amplifiers were built using
cathode foll ower principl es. One used four 
count them , four UV 21 1 50 Watt bottles,
with a transmitting power sup ply . It figured
an Ampere at 1200 volt s, or some such . The
amplifier ac tually did work , and sou nded
good, but the designer admitted that the
thing was highly impractical.

The valve can be operated in any of the
classes that transistors or FETs can: A, B, C,
D or in be tween. But while a transistor
normally operates class B and has to be
forward biased for A operation, the valve
needs a negative bias for class A.

All togethe r, a valve base circuit is
essent ially high impedance, like an FET and
most unlike a transistor. The output is
lower, usually very much lo wer, like the
FET again, and most unli ke the transistor,
whose co llector impeda nce is higher than its
base impedance. Clrcultwlsc, this is the
most important d ifference betwee n solid
state and empty state devices.

The empty sta te device was invented by
Lee deforest in 1906. He called it an
audion . He wasn't sure how it worked , and
neither was anyone else in those days. The
electro n had been discovered and weighed,
but had no more impact on industry than
the theories of A. Einstein. Valves were
call ed thermionic up u nti l the middle
thirties, just as if ions had an ything to do
with their ope rat ion. Then, suddenly, they
were electro n tubes.

Th e AT&T Co. was building a trans-
cont inental li ne in those days. By using the
loading coils of Michael Pupin, and wires as
big as your thumb, they had gotten a li ne
that would talk from New Yo rk as far as
Den ver, but no further. A repeater, or
two-way amplifier was needed. The dircc
t ions were separated by means o f bridge
circuits (called hybrids) and there was the
Brown amplifier, which was a head receiver
co upled to a carbon transmitter, essentially.
Thi s actually worked , but with high distor
tion and low gain.

Mr. dcf orcsr's bul b looked like the
answer. AT&T bought rights from the
inventor, and Western 's tube department 
newly organized - improved it. They
mounted the bulb o n a fou r-prong. bayonet
base to go in a shell-type socke t. They
retained deforest's doubl e wing pattern,
with a grid and a plate on each si de of a V
filament. The V was sup ported at the top,
and somet imes there were two Vs, or an M
filament , called a W.

The filament was made of p lat inum,
coated with oxides of barium and strontium,
of which the former was more act ive.
Recently, this kind of coa t ing has been
called an N-type semiconductor, since it
emits elect ro ns. Tungsten and thorl ated fila
me nts also emit, but there is noth ing semi
about their conduct ion, so the concept
doesn 't help much . The coating is, however,
up to a hundred t imes more emissive than
the others. It was invented by We hnel t, in
Germany, about 1902 or 190 3, before the
audion itself .

Now AT&T could extend their trans
con t inental line to the coas t.

The repeater tubes looked very much like
the WW I " Vf-2" and were made and used
up unti l the middl e thirties. They were rated
at 50,000 hours life.

The device in the photo is a Moorhead
Soft Detector, meaning that it contai ned a
trace of gas. It dates back before 1920, and
in those days it was st ill thou ght that a
sensitive detector required the ionizing
feature. The theory was that you cri t ically
adjusted collector voltage, emitter tem pera
ture and base leak so that the device was
barely beginning to ionize. Then a signal
would co me along and push it over the edge,
and the collector, or "space" cu rrent would
increase sharply. The VT-1 , the receiving
valve in WW I, was also so ft, for the same
reason, but was used at lo w voltages as an
audio amplifier as well.

The Moorheads included two other types:
an amplifier and an osci lla tor, or tran s
mitting tube. The last was called "The
Golden Tube," which cou ld be due to the
gettering em ployed. It is my belief that these
tubes, together with the UV 200, 20 1 and
202 , had a smear of phosphorous pentoxide
brushed o n the plate. Over a long period of
time, this would be evaporated and a melee
ular layer of phosphorus, or its co mpound,
would be uniformly distributed over the
glass. This gave it a beauti ful golden color. I
have a UV 202 and a UV 201 wh ich both
show this. The phosphorus was used as a
" getter" to improve the vacuum and keep it
high, and I must say [ never saw or heard of
a soft 202. After the UV 201-A appeared,
early in the twenties, only metallic getters
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High school physics
students used to use test
tubes with rubber
stoppers, or even milk
bottles (glass), evacuate
them with the school
pump, and burn them for
a few hours . Those sealed
with sealing wax didn 't
last long .. .
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were used. Perhaps the phosphorus was too
hazardous.

The Moorhead illustrated has some very
odd features. For instance, the grid is a
close-wound helix, free-stand ing, wi th the
top end unsup ported . This migh t make the
tube outstandingly mlcroohonlc, or perhaps
the length keeps the resonant frequ ency too
low to bother. I'll have to try it and sec. The
emitter is tungsten (Wolfram) and is a simple
hairpin loop, deFo rest fashion . The collector
is supported at each side, and in th is tube is
t ilted.

The t ilt pu zzles me. The other two
Moorhead types never have a crooked col
lector - they are ramrod straight. Mine, and
all the others I have seen pictured, have this
rakish tilt to them, like a JG's hat. Maybe
Moorhead was careless with these, but I
don't bel ieve it .

Back in those "spark" days, detector
sensit ivity was the classic problem. After all
the critical adjust ments of voltages, what
else could you do? You co uld mount a
permanent bar magnet ncar the tube. If you
found the right tilt, and the right spot, and
the right polarity, and th e right distance,
you could up your sensit ivity to a marked
ex tent. For trial, of course, you took the
magnet in hand, but to usc it you had to
provide a bracket. It is hard to remem ber so
far back, but it seemed that the magnet was
always aimed downward a tittle.

So it is possible - and I don 't insist on
thi s explanation - that the collector was
tilted so that the magnet could be clamped
level, which would eliminate the necessary
t ilt adjustment.

When broadcasting started, in 19 21 or so,
there were all kinds of tubes employed,
includ ing military types. Soon, however,
there was a civilian market. The UV 200 and
201 gave way to the first supe r tube, the UV
201·A. Thi s cost $9.00 when that was a
day's pay. But it took only a quarter of the
emitter power that the UV 201 did , but
more and better, yo u could hear a marked
difference in the signals.

In 1926, the ac tu be was int roduced . This
activated the emitter surface with a separate
heater, which could be heated by household
Ole with no trace of hum, thereby eliminating
storage batteries with their damaging acid.
The " no trace" was a purely theoretical
concept - they did hum, slightly or a great
deal, depending on circuit design.

Then the multi-base and high output
devices proliferated, and the empty space
age came into full flower.

Before 'JoN.I II , the velocity -modulated
valves appeared. One was the magnetron,
used in radar and in cooking, and the other
was the klystron. Both were essen tially VHF
devices.

Radar demo nstrat ed that valve detectors
were not so hot at UHF, and the o ld
cat-whisker crys tal detec tors we re studied.
With zone-melt ing and doping of germanium
and silico n, it was possible to bui ld soli d
state devices on a production basis with
uniform characterist ics for the fi rst time,
and the solid slate age had its beginn ings.
The first radar detectors used point contact
devices, but eve n these had to be doped. By
" form ing" currents, a tiny fraction of the
wire con tac t was diffused into the semi
conductor, making a tiny local PN junct io n.
The ol d-fashioned natural crystals already
had their doping - of a random nature,
which is why you had to hunt for "scnsi
rive" spots.

Th e ne xt d evel o pment was the
point-contact transistor, but thi s chapter is
well-known. In England there was a vogue of
making your own transistor from the wafer
in a diode. The stubs of heater wires from a
bro ken tu be were used , with a stem as a
mount, the whole thing formed, and presto!
One had his own homemade transistor.

The experimenters used to ma ke their
own tubes, too. A number of workers used
to burn out one filament of a double
filament headlight bulb, thus securing a plate
or collector clement. Th e filame nt was used
in nor mal fashion as an emitter . This made a
diode. A coating of t infoil on the bulb made
a base element with a mu of one tenth or
one hun dredth or some such. But con
sideri ng the hi gh impedance of the inpu t , it
was still possible to get some gain out of the
device. High school physics students used to
use test tubes with rubber sto ppers, or even
milk bottles (glass), evacuate them with the
school pump, and burn them for a few
hours. Those sealed with sealing wax didn 't
last long, bu t some wor kers went far beyond
this. One ham actually made split-pl ate
magnetrons of hard glass just before WW II.
He said it was easy, but no one else
duplicated his valves, so far as I know.

The origi nal magnetron had o ne cy li n
drical plate. The next had a split plate, split
into two trough s along their axi s. This was in
the early fo rt ies. The Bri tish inven ted the
cavity magnetron , li ke an internal gear, with
each cavity of such size as to be resonant at
the operating frequency. Next, they were
kept in phase by two wi res that ra n to
alterna te lips. Thi s was a transmission line,
and it kept the cavit ies oscillating in phase
for more output power.

Magnetrons were capable of large out
puts, but they were noisy. Small kl ystrons
with tunable cavitie s were used as local
oscillators for VHF superhets. Then came
the trope-scatter systems, with their 110 dB
transmission paths - if you could call that
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During WW II Sylvania
developed a tube which
cou ld be fired out of a
canno n and survive ...

These old devices may be
moribund, but they 're tak
ing a long time to die . . .

201l

much loss a "path"! The land termi nals used
klystrons so big they didn 't look like tu bes
at all; they were about seven o r eight feet
long, heavy, and fi lled wi th machinery for
tuning. In tubes of that size, cathode emis
sion is a problem, especially peak emission.
You can' t get it with just heat, direct or
indirect. So an aux il iary cathode - filament
- was set up and biased several hundred
volts negative with respect to the main
cathode . The auxiliary bombarded the main
cathode and guaranteed enough peak emis
sion. I know very little abou t it, really - a
good look and ten minutes of talk was all I
got. But I do know someth ing else: Th is
system was invented by A. Mel. Nicolson,
who also invented the indirectly-heated
cathode. All commercial tubes are licensed
under his patents. The bombard ment
emission patent number is differe nt, though:
# 1,210,678. I don't know when it was fil ed
- as early as 1915 or as late as 19 19 , o r any
time in between. The tropo system and the
Texas towe rs date back to 1950 or so, some
30 years later.

There we re various developments in these
empty devices such as the lighthouse, or
disc-seal tubes. They were so-called because
of a ki nd of tiered construction that resem
bl ed a lighthouse. They were used at UHF
and in radar syste ms. The highest develop
ment of the lighthouse tube is in the 416·B
and -C triodes used in the TD-2 microwave
system. They don 't look much like light
house tu bes, but that is what they are,
essentially.

There are also the tiny nuvistor tubes of
RCA, designed to compete with transistors.
They can't, really, but they do have a high
gain and good output for their size, and
come in many types. They are all metal with
a ceramic base which is also the mount.
They are tin y eno ugh to hide in yo ur ear,
should you want to.

For a long time, the tiniest tu bes were the
bat tery-o perated hear ing-aid types. They got
smaller and smaller, and finall y wound up as
a flattened tetrode (glass) with wi re leads
instead of a base, tiny, and with a half volt
filament. The idea was to burn three tubes in
series from a dry cell. The filament drain was
some thing like 20-30 mAo

During WW II Sylvania develo ped a tube
which could be fired out of a can non and
survive. It came in two types - an oscillator
tube, and a thyratron. Both were hearing-aid
sized, but they used indirectly-heated
cathodes. The oscillator Was a Doppler radar
oscillator/detector with a range of only a
few yards. At its nearest approach to a
target, just when it began to pull away from
it, it would fire the thyrat ron (gas tube)

which controlled a lot of current and cou ld
directly fi re the fuse that exploded the
bursti ng charge in the shell. This was one of
the hottest developments in WW II and was
known as the proximity fuse. The secret was
a simple one - the tubes were moun ted
coaxia lly so that there were minimum
stresses due to rotation of the shell, and the
elements were so wispy-light that they didn't
absorb muc h energy from the shock of
firing. Other tubes were in itially used in the
prototypes, and the specia l proximity tubes
were refinements of them.

The latest development is the traveling
wave tube, used in the latest microwave
syste ms. This one is a real darb. There is a
spiral of tungsten (Wolfram) wire about the
size and length of a screen-door spring. A
signal starts at one end and is amplified in
dist ributive fashion as it goes alo ng, coming
out the far end with considerable zap to it.
I'm wrong: Make the inner diameter of the
spiral more like a soda straw. An electron
gun at the input end shoots a beam of
electrons down the center of this spiral to a
target at the far end. I don't know what the
target voltage is - 1000 volts or more, I
th in k. What keeps the beam from spreading?
A strong magnetic fi eld squeezes it into a
narrow, tight bea m. Now, signals in a wire
transmission line travel slower than the same
signals in free space, Of near the velocity of
light. So far as I know, the best you can do
with an accelerated electron beam is about
half that velocity. So the TW tube effcc
tivelv slows the wave to considerably less
than the electron beam velocity by making it
follow a spiral, while the beam goes straight.
And the fields of the traveling electrons, in
sweeping the wave along faster than it would
otherwise go, add power to it continuously
from one end of the tube to the other. If the
signal had to drag the electron beam along, it
would lose power. Result : a very broad
band, comparatively high-power amplifier
that works in the higher GHz.

The tube itsel f is about 18 inches long,
about an inch thi ck, with a swollen end
where the gun is. No base, flexible leads. It
looks like a fever thermometer for elephants.

I do no t guarantee the accuracy of the
sketchy exp lanation of the TW tube . I don't
understa nd it myself, so that is the best I can
come up with. But improving on it is not a
pro ject, it's a career.

The burde n of my thesis is clear enough.
These old devices may be moribund, but
they're taking a long time to die. This
vitality is due to their suitabili ty for certai n
specia l jobs, and should keep them with us
for those applicat ions for many years to
come. -
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THE SUNTRONIX MODEL KBD IV Keyboard is ideally suited as a general
purpose ASCII Keyboard for data terminal applications. This keyboard more than
meets the needs of the data entry market for long life and reliability.

The KBD IV utilizes the 2 key rollover solid state read-only MOS memory allowing
encoded outputs to be strobed out as each key is depressed. A second key may be
depressed concurrent with the first, but the second key encoded output will not be
strobed out until the first key is released. This feature prevents ambiguity of
character codes as a result of two keys being depressed in rapid succession.

ELECTRICAL SPECI FICATIONS:
... Voltage requirements - +5.0 V and -12.0 V
... Power consumption - less than 200 mw
... Outputs - standard ASCII; 7 bits + strobe
... Negative or positive logic output, jumper selectable
... Output connector - standard 14 pin DIP IC socket
... Three modes - normal , shift & contro l

MECHANICAL FEATURES:
... Size - 12~" x 6W' x 2W'
* High grade glass epoxy PC board
• Keyboard ROM SMC KR2376 40 pin MOS
* Electronic shift lock, not mechanical
* Keyswitches one integral assembly, not individual keys
* Switches have four-finger phosphor bronze contacts with gold inlay
* Keycaps are 2-shot high strength ASS plastic

These keyboards are available off the shelf in two forms - fully assembled and
unconditionally warranteed against defects in manufacture or materials for a full
ninety days, or in the more economical kit version. Kit parts are fully warranteed
against defects in manufacture or materials for a full ninety days. In either version,
full instructions are supplied for operation, including specifications and data sheets.
In the kit version, complete instructions are supplied for the assembly process. A
reasonably competent technician can completely assemble and test this keyboard in
one evening. All parts needed are included.

360 Merrimac k St., Lawrence, Mass. 01843
(Telephone orders: 617-688-0751 603-434-4644)

INTRODUCTORY PRICES
Factory assembled - $74.95 ppd .
Complete kit, w/in~tructiom - $64.95 ppd.
Please add $1.00 handling per order.
Minimum order - $5.00

,
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The f f Little Log"

for 40 to 20m by
Gordon Stewart V E4GS
26 Domin ion Bay
Thompson, Manitoba
Canada RaN IL3

Figure 2: 14" plexiglass (6 rea'd., 1 at each
center element) .
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T his log-period ic type of antenna will
likely be of interest to SWLs who have

a couple of dipoles or random wires tied to
their receivers. Although designed for 7 to
15 MHz as an expe rimen t in co mpact log
antenna performance, it is usable fo r receiv
ing from 6 to 16 MHz.

Usi ng it for t ransmitti ng on 7 and 14
MHz it sho we d about 2.5:1 swr. The swr
throughout the range varies more than one
would li ke for t ransmitting use, but seems to
cause no problem when receivi ng. I wou ld
describe the general receiving performance as
a very good dipole on all frequencies in the
range o r a slightly degraded 2 elemen t beam.
The front to back rat io seems to vary from
unity to abou t 12 dB, depending on the
angle of the signal off the back. Fading
seems to be less th an when a dipole is used.

The poles used to support the antenna
shou ld be at least 30 fee t high - 60 feet
would be even better.

6 TO OO" POS T 011 P<P(

Fading seems to be less
than when a dipole is
used ...

Be sure to transpose the eleme nt feeds as
shown in Fig. 1.

The ante nna can be fed th rough a 4:1
balun at the fr ont clement and coax run to
the receiver. If a 300 Ohms line is avai lab le it
could be run to the receiving room and then
put into a 4:1 balun, with a length of coax
used to the receiver. Because of the diffi
cu lty in making an all band antenna tuner, I
suggest you use the balun , either ready made
or from a kit which is available at a
reasonable price .

This log, for casual use, represents the
smallest size that is practical for the fre
quency range given - using performance
versus size as the trade-off po int. Wire size is
not critical: #14 or #16 should be sat is fac
tory .

Good listeni ng! •

Figure 3: Two m ethods of feeding. Clean
and solder all joints properly!
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by
Cole Ellsworth W60XP
10461 Oewey Or.
Garden Grove CA 92640

Using A

Bargain Surplus Keyboard

\
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I reccnt ly became the owner of an ASCII
(American Standard Code for Informat ion

Interchange) encoded four-row keyboard
purchased from a local parts emporium. Of
relatively recent surplus vintage, it had
o rigi nally bee n use d in a
c o m pu te r t erm in al. Th e key board
electronics consisted principally of a 40-pin
LSI encoder chip similar to the General
Instru ment Corporation AY-5-2376. Several
7400 series chips composed the remainder of
the circuit. Parallel format outputs included
the 7-bit ASCII code, plus a parity bit , and
the key-pressed signal (keyboard strobe). In
a d d i tion, two key-swi tch non-encoded
functions were available: " REPEAT" and
" INT" (similar to WRU). All ou tputs were
Tl'Lc ornpat iblc posi tive t rue logic levels,
although each of the eight data bit outputs
was capable of driving only one TTL load .

T he reason for acqu iring the keyboard in
the firs t place was to incorpora te it in a
computer terminal wi th video display to
pr o v i d e a ma n- m ic roprocesso r
c om m uni catio ns link . However , other
ap p lica tions came to mind , such as
converting the 8-level ASC II code to Baudot

5-level code for amateur band use. And,
sho uld the FCC sce fit to permit Sclcvel
codes on the amateur frequencies, a proper
inter face would make such operation easy to
accomplish. It became apparent tha t a
number o f keyboard sup port funct ions such
as cha rac te r counter , EOL indica to r, repeat
func tion genera t ion, da ta output buffer ing,
and keyboard strobe con trol would be
required to provide max imum versa tility in
the aforementioned app licat ions.

After an analysis o f the keyboard support
requirements and a projec tion of probable
usage of the keyboard in varied applications,
a logic diagram evolve d that me t all the
requirements fo r my par ticular keyboard. It
sho uld be noted that keyboards. like canned
SOUP. come in many varieties. Some designs
have data outputs that are negati ve true TIL
levels (mark = low level) . Some have mixed
out puts where the strobe is positive logic
and the da ta bi ts are negative logic. Some
recent designs have on-board LSI encoders
tha t have a bui lt-in repeat funct ion (the
st robe signal pul ses a t a tcn HI rate whe n a
charac te r key is held do wn more than about
!IS second) while others do not even have a



repeat ke y. So as to ma ke the support logic
as versatile as possible, a number of options
were provided in the fi nal design and the
result was named the Keyboard Interface 
version 1 (KBI-l)_ Fig. 1 illustrates the
interface unit logi c diagram a nd co nnection
to the keyboard. Fig. 2 shows the Digital
Read Out (DRO-}) logic diagram wh ich
includes the EOL decoder .

Features
1. Provides buffered (up to 30 TTL loads)

positive true data outputs (U3, U4) for the
e ight data bits with either positive true or
negative true inputs.

2. Provides for strobed (a.sta te) outpu ts
to allow connection to standard data bus, or
normal 2-state outputs by means of jumper
JMS.

3. Provides repeat function generator if
desired (JM6 ).

4. Allows strobe and repeat functions
from either positive or negative logic
keyboard ou tputs (jM l, JM2, 1M3, IM4).

5. Provides four varia t ions in strobe pulse
outputs:

a. Negative-going strobe pulse remaining
at a low level until key is rel eased (strap JM7
A to B) .

b. Positive-going strobe pulse remain ing at
a high level un til key is released (strap IM7
A to C).

c. Negative-going strobe pul se with
variable delay and variab le pulse width (strap
JM7 A to D).

d. Same as letter c except posit ive-going
strobe pulse (JM7 A to E).

6. Provides a charac ter counte r and LED
display that cou nts only the printing ASCII
characters plus space bar. Counter is reset to
f/Jf/J on receipt of ASCII LINE FEED
function.

7. Provides End-Of-Li ne (EOL) indicat ion
at any desired characte r count. EOL
indicator is al so reset by the LINE FEED
function.

Circui t Notes
For interface to keyboards with positive

true logi c outputs, U3 and U4 should be the
74367 non-invert ing 3-sta te buffers. In this
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Inside vie w of console showing method of mounting and interconnecting the
five PCBs and keyboard. The PCB on the far left is a catch-all for peripheral
drivers and other accessory functions.

case U3A and U4 A arc jumpcrcd as follows :
U3A - JMl open, jM4 A to B; U4A - JM2
o pen, JM3 A to B. Note that in thi s
configuration all keyboard data outputs
must be pos it ive logi c including the stro be
and repeat signals. There is no provi sion for
handling negative logic strobe and repeat
signals whe n data bits arc positive logic. If
required , ou tboard inver ters could be used in
this case.

For inter face to keyboa rds with negat ive
logic data outputs and negative or positive
logic st robe and repeat signals, U3 and U4
arc 74368 inver t ing buffers. Pinout and
cont rol levels are ident ical with the 74367.
For a negative logic st robe from the
keyboard , U4A JM2 is ope n and IM3 A to
B. For positive logic strobe , 1M2 is jumpered
an d 1M3 A to C. Similar jumpe r cond itio ns
apply to U3A for negat ive or positive logic
REPEAT signals.

If the keyboard has on-board repeat
charac ter funct ion, then Ul, U2A, and U3A
are not req uired and may be disabled by
connec t ing IM6 A to C (in this case Ul and
assoc iated capacitors and resistors need not
be installed ). If keyboard has the repeat
function key but no repeat oscillator,
connect j M6 A to B for a ten Hz pu lsing of
the keyboard strobe.

If normal non-strobed bipolar data
outpu ts are desired (no high impedan ce th ird
sta te) , co nnect IM5 A to C. If 3-state da ta
ou tputs are desired (U3 and U4 pass data
only dur ing presence of keyboard stro be
pulse and ou tpu ts revert to a high impedance
state when st robe pulse is not present ),
connect JM5 A to B. For inirial tests of the
Kat-t , IM5 should be st rapped A to C.

The four variations in strobe signa l
output are selectable by JM 7. Connect IM7
A to B for negative-going stro be stay ing low
until key is released, JM7 A to C for inverse
(pos it ive-going stro be staying high unti l key
is released ). IM7 A to 0 and A to E select
negative or pos it ive strobe pulses as req uired.
U1 4A R5 an d C4 arc selected to provide the
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Fig. I, Interface unit logic diagram and connection to keyboard.

2 14



ORO I

Fig. 2. Digital Read Out logic diagram, including EOL decoder.

recommended in particular to those who are
not familiar with digital logic hardware.
New, high quality components should be
used to redu ce or el iminate debugging
problems. Surplus or reclaimed components
may be used if you have the proper facili t ies
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requi red strobe delay, and U1 4B R6 and C5
are selected to provide the desired pulse
width.

Thus, it is apparent that while the KB I·1
wi ll provide inte rface for the majority of
keyboard logic configurations, all possible
permutations are not available. The KB I-1 is
not directl y compatible with non-coded
keyboards, keyboards coded for IB M codes
such as EBCDIC or SELECTR IC, or
Keypunch (Hollerith) codes. In o ther words,
before you consider use of the KBI -1, your
keyboard must meet three conditions: 1.
Outputs must be in a 7-bi t parallel ASCII
encoded format with or without parity bit.
2. Outputs must be TTL -compatible. 3. Must
have a strobe Ikevprcsscd} signal output.
The character counte r section of the KBI -1
provides a two-d igi t display (~~ to 99) of the
number of printing charac ters (and space
bar) generated. A portion of this circuit is
located on the DRO-1 board (see Fig. 2). It
will not count control functions. The disp lay
is reset to ~~ whenever LINE FEED key is
pressed. EOl indication is provided by lamp
DS-1 . This circuit operates by detecting a
preset number determined by strappi ng
outputs of U11 and U12 to the inputs of
U7D. Decimal thumbwhecl switches (51, 52)
may be used for convenience in changi ng the
set point if desired. Otherwise , straps are run
from U7D inputs to the desired outputs on
U11 and U12. At the preset count, the EOl
in di cator il lu mi nates a nd remains
illu mi nated unt il LINE FEED key is
depressed.

Construction
Circuit layout and wmng is not critical

provided norm al rules of TTL logic are
fol lowed. Printed circuit boa rds greatly
facilita te and speed construction and are

The five printed circuit boards from left to right: DRO-' character counter and display driver (short board), KBI-' interface,
A BC-' ASCII to Baudot converter, UT-4 i-f main board, UT-4 i·fauxiliary board.
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FROM KBI·I

their
a nd

KBI·1 with TV Typewriter Display
Many RTIY enthusiasts have built the

Southwest Technical Products Corp. (SWTPl
"TV Typewriter" video displ ay. Fig. 3
il lustrates a special adaptor used between the
KBI- l output and the TV Typewri ter input
so that the vi deo di spl ay has a CR/ LF on
receipt of LF instead of CR. The video
display will still provide automatic CR/ LF at
the end of its 32 characte r line if an LF is
not received prior to this point. Credit is due
WA 7ARJ for developing this circuit.

Acknowledgements
Recognition and apprecrauon of

co nt r ibu tio ns, co m me n ts

and avai labi lity. The boards are high quality
e poxy g la s s, d oubl e-sid ed wi th
plated- through holes and fit standard .156
inch spacing, l 8-position double readout
edge connectors. The edge connector
references on the logic diagrams are identical
with the EDI PCB edge connections.

Troubleshooting
At the ti me of this writing, three persons

have built the KBI-l and three different
ASCII encoded keyboards have been used.
These we re surplus units manufactured by
Oare-Pcndar, Microswitch and Tektronix.
Various problems were encountered in
check-out including poor solder joints,
missed solder points , trace to trace solder
bridges, ove rloaded power supplies, and in
several instances defec tive ICs were found.
In each case a carefully thought out, logical
approach to troubleshooting pi npointed the
problem area. While a good triggered
oscilloscope is a most useful adjunct to logic
circuit troubleshooting, it should be pointed
out that Peter K6SRG debugged and
checked out early prototypes of the KB I-1 ,
the ABCl ASC II to Baudot Converter, and
UTA i-f circuits using nothing but a VOM
(and an ice cube to fi nd a temperature
sensitive 74390!).

The KBI-1 was designed to be located in
the immediate vici nity of the ASCII
keyboard. Leads from th e keyboard data
outputs to the KB I-1 should not exceed 20
inches. Lines of greater length will cause
ringing, especially on the keyboard strobe
pulse. Ri nging on the strobe pulse will cause
mul tiple outputs from a single keystroke.
Jim WA7ARI used a six foot cable between
his keyboard and the KB I·1 but it was
necessary to use type 75188 line drivers at
the keyboard and 75189 li ne receivers at the
KB I-1 inputs to prevent ringi ng. The same
line length restricti ons appl y to the KB I-l
outputs. You must use transmission line
techniques for any line over approximately
20 inches.

,
8 7

for test ing. Sockets or Molex pins are
recommended for the ICs as even brand new
chips from a franchi sed distributor have
been found defective. Check and double
check the orientation of pin 1 of the chip
with the socket.

Ct , the timing capaci tor for Ul , may
require selection to keep the repeat function
rate at ten Hertz or less. R1 and R2 should
be 5% Y. WaH. R4 is required for the
recommended EO L lamp and +1 2 volt
supply. R4 may be replaced by a jumper if a
5 volt lamp and +5 volts are used in this
application.

Printed Circuit Boards
Electronic Development Inc. (EDW of

Salem, Oregon has been authorized to make
the two pri nted ci rcuit boards (KB I- l and
DR()..l ) available for this project. No other
sources of PCBs are expected to be available.
PC boards only, or complete kits may be
obtained. See ED1 ads in 73 for descripti on

STROBE 81 82 B3 B4 B5 86 ,
U2 '

740 0

~
f-

I I _Ll
UI8 UIC UID U2 8

UI '
7400

Q~

U2C

I I vee
U3

7430

U2D

~-----~~~--------=-::-'

STROBE BI 82 83 84 B5 86 87
, I

~

TO TV TYPEWR ITER DISPLAY

Fig. 3. Adaptor for driving SWTP TV Typewri ter video display from KBI-I.
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KBI ·1 Pans list

ORO-1 Plrts l ist

U9.10 7447
U11.12 7442
Display DL707 o r equiv.
Rl ·14 270 O hm
C l 10mF.16V
C2 O.lmF
5 1, 2 Decade thumb.....neel swi tches

encouragement arc due mem bers of the
36 12.500 autostart net , in particular
W6FFC, W6GQC, K6SRG, WB6WPX and
WA7ARI. Thanks is also due those mem bers
of the net whose patience was sorely tried
during the development period. Others who
co ntributed comments and suggestions
included K2 SMN, WA5NYY and KL7HOH.
The author extends his apologies to anyone
whose contributions were overlooke d.

U1
U2
U3.4
US
UG
U7
U8
U13
U14
C 1.6-8
C2.3
04, 5

555
7437
74367 o r 74368 (See te xt !
7404
7430
7402
74390
7474
742 21
0 .1 u F
10 uF,16 volts
selected, see text

R1 ,2
A3
A4
EOl lamp

560k 5%
470
75 % W
6 V175 rnA

ASCII to Baudot Conversion
A forthcoming article will describe an

ASC II to Baudot converter (A BC-l) that
converts ASC II data from the KBI·J to

parall el format Baudot 5-level code and
outputs this data to a FIFO!UART
combination such as the UT-42

• •

SOUT HFIELD MI
JAN 18

Southfield Amateur Radio Club's
10th Annual Swap and Shop, the
largest in Michigan, will be held Jan
uary 18, 1976 at Southfield High
School, Ten Mile and Uhser Rds..
Southfield, Michigan. Tickets 51.50.
For more info rmation regarding

tickets and/or tables write to Mr.
Robert Younkers, 24675 Lahser Rd.•
Sou thfield, Michigan 48075.

WAUKESHA WI
JAN 24

The 4th annual Midwin!l!l" Swapfest
of the West Allis Radio Amateur Club
will be Saturday, January 24. 1976

start ing at 8 am at the Waukesha
County Expo Center. This year in new
larllE'r building! Directions: 194 to
Waukesha Co. F. south to FT. west to
bpo Center. Talk-in on 146.52 MHz.
Tickel$ $1.50 advanced. S2.00 et
door . (Dealers: advanced registralion
only.1 Write : WARAC, P.O. Box
1072, Milwaukee WI 5320 1.

VERD BEACH FL
MAR 20-21

The ai-Centennial Treasure Coast
Hamfest will be held at the Vero
Beach Community Center Saturday
al1d Sunday. March 20 and 21, 1976.
Sponsored by Vero Beach Amateur
Radio Club. Inc., and St. Lucie
Repeater Auociation, P.O. Bo:o: 3008,
Vera Beach FL 32960.

WASHINGTON DC
MAR 24

1976 ARR L Technical Symposium
on Mobile Communications will be
held on the evening of Wedoesday,
March 24, 1976 at the Statler Hilton
Hotel, Washington. DC. Areas of

interest are: HFN HF/U HF mobile
communications. repeater technology
and opera tions. signaling and control
techniques, special mobile communi
cations (AMSAT, ATV, e rrv. etc.}:
especially subjeclS of interest to both
amateur and commercial mobile radio
users. Summaries are due by Febr uary
1, 1976. Manuscripts, photo of author
and biographical sketch 01 amateurl
electronic background due by March
1, 1976. Write: Paul Rinaldo K4YKB,
1524 Springvale Ave., McLean VA
22101 or call (703) 356-89 18 even
ings.

ST. CLA IR SHORES MI
APA'

The South Eastern Michigan Ama
teur Radio Auociat ion is hold ing its
Eighteenth Ann ual SEMA RA Swap
' N' Shop on Apri l 4, 1976, from 8 am
EST to 3 pm EST. It will be held at
the South Lake High School in St.
Clair Shoffls, Mich igan, on the South
west comer of Nine M,le Road and
Mack Avenue.

According to long-standing policy,
13 MiJga~ne makes a continual effort
to match those in need of technical
help o r instruct ion with those who
feel t hey can offer it. If you find
yourself in one of these two cate
gories, please do yourself and amateur
rad io a favor by contilCting Ham Help,
13, Petl!l" borough NH 03458.

W5YF, the SMU ARS, is now otter
ing Novice licensing mini-courses.
TIME: 9 :30 am - 12 noon
DA TES: Every 2nd, Jrd and 4th
Saturday of t he month.
WHERE: W5Y F, Rm. 324, (Aruth
Eng.) Southern Methodist u n!v.,
Dallas TX 75275 Iettn: WA2JRX).
PHONE: 692-3372
ADVANTAGES. Success rate running
a ml!l"e 100'lIi.

Got a tough schedule? We can
accommodate you best of all. We' re
an F.B. station to learn on and get
those fIrst OSOs under your belt!

Bob Monaghan WA2JRX15
Dept. of Anthropology

SMU
Dlilies TX 75275

Help!

David Geerinck
920 Wolfe Road

Richmond IN 47374

I'd be happy to help anyone in any
way to get his ticket.

Vick Martin WA6UOC
5834 Shoshone

Encino CA 91316
(2 131 88 1·1058

I'd be glad to olfer some HAM
HELP.

Fred Layton
Rt. 18 Box 430

Olympia WA 98502

Our "Amateur Radio Education
Association" Slarted meeting in
January, 1975, and now has about
t wenty active members_

While mOSI of our members a re
already licensed, we would be very
much in!l!l"ested in having non
licensed people, with an interest in
amateur rad io, get in touch with us.

H A III HIILP
The club hits t he potent ial 10 set up
classes for these people and our
instructor, William Farone (Extra
Class). has t he ability to set up a
comprehensive instruct iona l program
in addition to being abl e to provide
the mot ivation for lellrning.

Our base of cceeenon is in Bergen
County, which is in the northeastern
part of New Jersey. For practical
purposes, I think anvcne living within
a ten mile rad ius of the George Wash·
ington Bridge would be able to partlci
pate in our activities.

We would sincerely appreciate any
help you could give us in recruiting
new members - perhllps a rnennon of
our organization in the " Ham Help"
column wo uld reach a number of both
"would·be" and currently licensed
amateurs.

Wlliam G. Leo'lz WN2VXL
538 Second Street

Palisades Park NJ 07650
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Improve Your SSTV

with The FRAMER

by
E. Sommerfield W2FJT
49 Spri ng Road
Poughkeepsie NY 1260 1

Fig. 1.

Fig. 1 shows a bl ock diagram of the
vertical t iming chain of the Robot 80 A
SSTV camera; this is a common config
urat ion for obtai ning an 8 second vertical
frame interval. Notice that the vertical sync
pul se, which is used to reset the receiving
m onitor vertical sweep deflection, is
free-running. If, for example, your trans
mission begi ns when T6 is "on" and TO-TS
are " off, " the n your picture would be
transm itted sta rting at th e center and cont in
uing for one half a frame before a vert ical
sync pul se is t ransmitted. Likewise, at the
mon itor, one half a frame wou ld be d is
played starti ng wherever the monitor vertical
deflectio n was at the time transmission
began.

The simple so lut ion to this problem,
shown in Fig. 2, is to reset the vertical
t iming chain whenever a transmission begins,
and hold it in the reset condition for the
length of a ve rt ical sync pulse : abo ut 30 to
70 milliseconds. (Pulse t imes longer than 70
milli seconds will not adversely affect opera.
tion of either the camera or monitor .) When
the BOA vertical l iming chain is in the reset
state, a vertical sync pul se is generated by
the camera.

Fig. 3 shows a typical frequency divider.
Most frequency dividers, also known as
counters, have prov ision for at least one
DIRECT input called a CLEA R DIR ECT
(Cd). A d irect input is <I n inp ut that over.
rides any cloc king, toggle, or coun ting opera
t ions. Due to the grouping of the divider
clements of 4 to a DIP module, each Cd
input usually resets 4 divider elements. The

m,

B Hz 67m.
ERT SYNC

( VIA
OTHER
LOGIC)

N ext to mu lti-path sync problem s, the re
is nothing more aggravat ing than the

recept ion of o nl y a port ion of an SSTV
picture (frame ) completely out of vertical
synchron izat ion, and subsequen tly overlaid
by a different portion of the same picture
when the next frame starts.

This article describes a simple remedy
that forces a vertica l sync pulse at the
beginn ing o f each transmission, l.e., when
the transmit/receive relay is activated. Th is
will insure that when your t ransmission
starts, your camera begins scanning from the
beginning of a f rame.

The Robot Research Inc. Model BOA
SSTV camera was used as the example in
this article, but the principle can be applied
to other cameras that use the line frcquency,
toge ther wi th a frcqucncy divider, to obtain
the vertical scan rate.

(RESET)

HORIZ
SiNGLE 15 Hz 5 m. -7

SHOT HORIZ SYNC

r "v
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I
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REPLACE GROUNDS WITH THESE SIGNALS DIVIDE BY 2 4 8 16

+' O~-~OTRANSMIT - RESETS U9 AND UIO
WITH A 67 ms PULSE

TRANSMIT I RECEIVE

CL EAR (DIRECT)

S

141
POSIT ION

T BINARY
COUNTER
(DIVI DER)

C
C,

MOTOROI...A MC777P

SET INPUT

CLEAR INPUT

TOGGLE (CLOC K)

r
' NO

TRANSMISSION

"
..."

START
TRANSMISSION

I 67 ms

~r

,_o..:;R:ECEIVE

o

+ ,

Fig. 2. Fig. 3.

80A has 2 such divider modules, U9 and
U10.

There are many electronic ways to gen
erate a single vertica l sync pulse in coinci
dence with the transmit/receive relay clo
sure, but the relay circuit shown in Fig.4 is
the simplest and easiest to implement. An
electronic version using the unused half of
U4 was breadboarded and tested in the
camera, but wa s not implemented due to t he
extensive modifications required to the U4
land pattern. It is shown in Fig. 5(a ) for the
reader wh o is incl ined towards elec
tronic-only circuits.

The relay circuit, shown in Fig. 4,
operates as foll ows:

In receive mode, the relay K1 return path
via the transmit/receive (T/ R) relay is open,
and Cl will charge to +1 5 volts thr ough R1
in about one second. When the T/R relay is
closed at the beginning of a transmission, Cl
will discharge through the parallel combina
tion of R1 and the resistance of the coil of
rel ay K1. The value of Cl was chosen in
conjunction with the 1000 Ohm relay coil
resistance, so that that the current through
relay K1 coil would not drop below 3 mA
unt il about 70 ms after the T/R relay closed.

Who wa nts to hear, " Send
me a few more frames, the
first two were out of
sync"?

Fig. 4(0). Or iginal wiring.
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Fig. 4(b). Modified wiring.
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Fig. 5(0). All resistors M Watt. Transistors A, B, C, D and £ are RCA CA-3046 five transistor
array module.

Fig. Sib).

COLLECTOR + IV
OF

TRANSISTOR 0'- --
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sync pulse. The value of R2 was chosen so
that the voltage on the Cd signa l line is
about +1 volt as requi red by the manu
fac turer's specification for the MC790P. The
rearrangeme nt of cable wi res between Figs.
4 (a) and 4 (b) was necessary in order to
obtain the wire for the reset line. The video
output circuit is functionally the same in
bot h circuits.

Those readers who are familiar wi th re lay
operation might question the lack of con
cern with relay contact bou nce . Relay
contact bounce is present of course, but the
vertical sync filter in the monitor only passes
sync pu lses longer than about 30 ms. Co n
tact boun ce only lasts fo r about 10 ms to 20
ms, so no problem was experienced in this
area.

Switch SW1, which is optional, allows
manual reset of the cou nting chain. If SW1 is
left in the manual position, 1200 Hz will be
continuously generated. This 1200 Hi -onl y
condit ion is useful for calibra ting the 1200
Hz freq ue ncy .

The elec tronic circui t shown in Fig. 5(a)
has been described in many pu blicat ions,
including the RT L Cookbook". Its operation
is summarized by the waveforms shown in
Fig. 5(b).

Fig. 6 shows how to mod ify the printed
circuit pattern in or der to isolate the Cd
input pins : pin 12 on U9 and pin 12 on Ul0.

Fig. 4(b) shows how pins 10, 11 and 12
on the BOA power plug sub-panel are mo di
fied to permit pin 11 to be used for the Cd
reset signalline . The power plug connections
at the power supply must also be mo dified
as shown in Fig. 4(b).

Relay K1 should be located in the exter
nal powe r supp ly enclosure in order to avoid

'1, L-_

TRANSMIT

RECEIVE

Relay Kl will open when the current in its
coi l drops below 3 rnA. Cl will discharge to
+1.6 volts and stay at this value until the
T/R relay opens. The current through K1, at
+1.6 volts, is 1.6 rnA, which is not sufficient
to keep K1 closed. Relay K1, therefo re, will
close at the beginning of a transmission and
reopen after about 70 ms.

When relay K1 closes, +15 volts i"
applied, via R2 , to the Cd inputs of both U9
and U1O, the vertical divider chain . When
this occurs, all 8 counting clements of the
divider chain are reset , and, as was men
t ioned earlier, the BOA generates a vertical

J

:f'C-+ .6 V

-Q"
OUTPUT
OF U4

GROUND

OPEN

SET
+ ~VlINPUT

TO U4

33 ms~( 'I' >r-33ms
TOGGLE +;'J I I I IINPUT
TO U4

BASE OF
TRANSISTOR

'A'
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Fig. 6. Robot BOA 55 TV Camero, wiring side of board.

transient current noise pulses on pin 5, the
power supply ground wire to the 80A.

The addit ion of this FRAMER (FRAME
Rescu er) to the 80A lets you transmit more
complete frames than was possible before;
after all, wh o wants to hear "send me a few
more frames, the fi rst two were o ut of
sync" ?

The inclusion of the opt ional manual
switch feature also eases the 1200 Hz cali
brat ion by permitting a continuous 1200 Hz
signal generation.

Al! this for about $6.00. •

Reference

I RTL Cookbook, Donald E. Lancaster. Howard W.
Sams & co., tnc., page 126.

SEND NO MONEY.
WE SHI P C.O.D.

ORDER BY PHONE
AND SAVE TIME .

Vanguard freQuency .yn' hes.i ..... are cunom
programmed 10 you< require"",,, •• in 1 day
f,om Itoc:k uni...""ling.i low as S129,95 fOf

tran " syn'hesize... end $ 139.95 for 'eceive
....nl i.zer .. Add 520.00 lor .,y ....ntl>esi_
lor 5 ~Hz "_ ;nl1-:1 o f 10 ~H. ",_and add
$10.00 lor a nv lun ing ,.... 0Vf1If 10 MHz.
Maximum tun ing , ange availabla i, 4O MH. bu l
cannOt till po"ogranvnlld ove' 159.995 MH. on
tr.n""it 0' 16 9 ,995 MH. o n 'acei"" (excepl on
special or~1 unlest tM H is greater than 10 .7
MHz a nd u_ low 'idJ i",ect ion. Tuning fa..
in a ll case> must be in~ It..., ing "';tt> 0
( i.a. - 1.0 .000 - 1049 ,995 ,,<;:.!- Tt>. OUtPUt
l..-quancv can be m.atd>e<l to any c<v"al
fo,mula . Jul1 give us Iha cTv"al fo,mula (.....ail
able f,om y ou, instruction manual) ItfId we' ll
d O It>e ....1. We may 'eQui,. a deposit tor
odd·boll fOfmulas. On p;ck-up ord....~ ""'I
fin-t SO _ e... ""va you' unit ,udy . Call
212·-468-2720 bet_en 9 am and 4 pm Monday
t t>'OU\lt> F,iday.

VANGUARD LABS
196-23 Jamaica Ave., Holl is, New York 11423

Avail able for aircraft, fi re, police and amateur frequencies.

• Smallest t i lt 01 an y comma,ciall y "".l lable
..,nthail'" _ o nly 1·3/8" x 3-3/4" x 7".

• Exotllen. tPCl.al purity sinu no mix.,••r.
0 ....

• .lXlO5'llo IS _ .. I*' million l KCU<8C'/' 0 _
''''I.~''u" ra"lJ'l of -10 10 _60 C.

• Immu ne Irom . upp ly line 1101'_ flu ct uat io ns
wh en opera ted fro m 11 to 16 vo lts d e.

• Up 10 8000 ch,nn,l. a....,labl, ' rom one un;l .
f re Qu e n c y nl ltC1-.:l "';11. tf"oumt>""eel
. wotchft-

• AvaIlable Irom 5 MH. ' 0 169.995 MHz with
up 10 40 MHlluni"ll range and . choto::. of 1.
S Of 10 ~ H. ,nc.ements lsublee! 10 carlain
'.' lrict ion. de?endinu o n the freque ncy band
i&11IC .e<l1.

• Top qualiTy <:<><nponentt .....:I l1'l'OUUhout " nd
a ll Ie. moun.-l in mc keu 10< ...... _vicing.

• AM sv n '~l'''' at. suppl oed "';t h conne<;' 
" '9 ~"""'.e and impedance con"'''e<' 0<
burt," ,ha , p lug into you. c ry . ,'" lOCke' .

Vanguard
now has the World's Largest Seleetion

of Frequeney Synthesizers
from $129.95
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by
Robert J . Buckman K9A IY
PO Box 1471
Green Bay WI 54305

The Experimenter's

Dream Card

I n amateur projects
involv ing integrated
circuits, some sort of
circuit card is a must ...

222

M ost amateur.. have had some exper
ience with printed circuits or their

predecessors, pcrfboard . Th is article sum
marizes my exp erience with pr inted circuit ry
and develops a general purpose card for
amateur usc.

The advantages of printed ci rcui t cards
(or breadboa rding or per manent co n
struction arc many! Serviceability, dense
packaging, reproducibility and reduced wire
lengths for improved high frequency re
sponse arc examples. In amateur projects
involving integra ted circuits, so me so rt of
circuit card is a must.

Industry has used pri nted circuits for
years and has adopted several standards in
sizes and board edge pin placement. Card
cages arc available which will accept these
standard site cards and allow very dense
packaging. Standard individual cards with
identical circuits on them allow swa pping
o ut ca rds during troubl eshooting until the
faulty card is located.

Many co mpanies sell standard and special
purpose cards e ither bla nk or with a pattern
etched on them. If you have priced the cards
available through Vector , Cambion, Cir
cuit-Stik, EECO o r the others, you can see
wh y this art icle was written.

Card edge co nnec tors arc ano ther expen
sive item; generally, the more pins you try to
cram into a socket, and th e closer together
they must be, the more the connector will
cost. We amateurs with limited budgets must
f ind the cheapest connector that will do the
job without pricing the project out of sight.

Lately, the simpler and sma ller-sized ca rd
edge con nec tors have been turning up at
hamfcsts and surplus markets at substantial
savings. This fact is the pr imary motivation
for the ci rcuit cards developed here.

Industry sta ndard ca rd sizes sta rt around
3" in width ; several manufacture rs produ ce
ca rds with 4W' , 6 ", and 8W' width . Lengths
a re not so standard, with 4W' a minimum
and 17 Y:z" a maximum. Before deciding on a
size, le t 's review the type s of circuit card
fabrica tio n and ap plicabi lity to amateur pro
jects.

There arc three basic methods of applying
a ci rcu it pattern to a card blank : direct etch
where th e desired copper paths arc covered
with tape or paint resist before etching,
photographic sensit izat io n of a treated board
{photoetch] prior to e tching, and addi t ive
processes where the pattern is added to a
blan k board [Circui t-Stik is the best ex ample
although some companies arc plating the
desi red patterns o nto a board). Direct etch is
limited by the dexterity of the applier and
to simple circuits that are not densely
packed. Circult-Stl k is fast but expensive.
Pbotoetch is the choice remaining and , once
you get sta rted, relative ly inex pensive. This
article uses the photoctch technique .

The card stock available will also deter
mine the techni ques that are fea sible for
the amateur. The first card stoc k to be
available at reasonabl y lo w prices was the
epoxy paper circui t board which came with



one or both sides coated wi th copper and
usually undri lled. Epoxy glass boards are
now available, are reasonably priced (about a
penny a square inch or less), and are less
susceptible to moisture damage. Pre-dri ll ed
or punched card stock is avail able with holes
on a standard grid, either 0.20 inch or 0. 10
inch. The 0.10 inch perfboard is ideal for
integrated circuit cards and only slightly
more expensive. Cards are also availa ble with
photosensitive coatings for slightly more. I
prefer to coat my own boards but that takes
practice since it is possible to produce a too
thick or too thin coating.

In designing a general purpose card, you
must consider both its uses and the rough
order-of- magnitude quantity of boards to be
produced. [ presently have over t wenty
projects in some phase of design or con
struct ion. Many of these projects will use
several circui t boards. A review of these

projects shows many to be entirely digi tal,
o r at least, use the dual-in-l ine (DIP) pack
age.

My circuit card is based then on the
standard DIP out line. With all the different
configura tions and pin counts (8, 14, 16, 18
and 24), etching power buses on the card has
several disadvantages. If many DIP chips
must be accommodated, say thirty or so, the
number of holes to be drilled will be over
300 withou t co nsidering interconnections or
discrete components! Test poin ts, trimpots,
switches, lamps and LEOs must be con
sidered and allowed for. Finally, sockets and
input/out put connections may be needed.

A review and design tradeoff of all the
above considerations have resulted in the
general purpose card described here. The
basic card is epoxy paper perfboard wi th
0. 10 inch grid holes, coppcrclad on one si de,

If you have priced the
co mmerci a ll y available
cards, you can see why
thi s article was wrtnen . . .

Fig. 1. Full size copper-side foil pattern.
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Fig. 2. Component-side view of one example configuration.

4W' wide and 6" long. Vector makes the
b oard s I have used (part number
64P44-062EPC1) , but other manufacturers
make similar boards. Fig. 1 is the fu ll size
copper-side foil pattern and Fig. 2 is a

COMPONENT SIDE

component-side ovcrl~y showing onc of the
many configurations possible.

Thi s board will hold 25 14-pin DIP chips,
six test poi nts and 7 trimpots simul
taneously. A maximum of 30 14-pin chips
and 19 test points may be mounted. 24-pin
DIP chips atso fit on this board to a
maximum of 9 24-pin packages. 22 in
put/ou tput pins, spaced 5/32 (0.156) inch
apart form the board edge connector. If a
double-sided board edge connector is de
sired, a Circuit-Stik connector pattern sub
element (part number 1365·005) can be
overla id on the compone nt side and will
mate with pads already provided on the foil
side. The dual-sided connector will provide
44 independent input/output connections;
however, the older 22 pi n board edge con
nec tors are more read ily available than their
dual-sided brothers.

The two additional pads connected to
each DIP pin allow a daisy-chain connection
to each pin (one wire in, one wire out).
Since only a grou nd bus is etc hed on the foil
side, the types of ICs are not restricted to
those with power connections on any par
ticular pins. None of the commercially man
ufactured cards I have seen allow mixtures
of 14, 16 and 24 pi n DIP chips or allow test
points and trtmpots simultaneously.

A variation of this board, the same
physical size but without foil or allowances
for trtmpots or test points, has been used
wi th wirewrap sockets which are finally
becoming available. A plastic hand wirewrap
tool has become available from Cambion
(part number 435-1816-01-00-16) for the
nomi nal price of two bucks. Up to 45 14-pin
wirewrap sockets may be stuffed on a board
thi s size. Unless the complete project will fi t
on this board, the 44 maximum in
put/output connections will restrict the
number of ICs that can be used. The cards
above can be construc ted for under five
dollars in quantity and are abo ut half the
price of a similar commercially man
ufactured card. -
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Run The Legal Limit

with One Shoe

by

Jack B. Fr iend WA71EO
315 Carole Circle
Salt Lake City UT B4115

Amplifier plate circuit.
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SECONOARY
24V 1.2A

Ion 30 W

C2

ct

"--- B OT H CHOKES IN SERI E S ( NEGATI VE LEAD)

""50 0mA

ALL DiODES BRIOGED BY
500Kn 1I2 W a
IOOOpF IOOOV

\,
--""500 mA

TO CHANGEOVER RELAY

Z2

TO
20'

20.

••

Fig. 1. High voltage power supply . Note that the high voltage bridge actually has 40 diodes.

T he design of this grounded -grid linear
allows the use o f either the 3-1 OOOZ or

4-1000A. The components were chosen to
operate well within their limits, my
monetary possibilities, and to offer the best
voltage regul ati on in the power supply.
Large overall size, weight and no portability
resulted, but then those weren't fact ors here.

F il ament Circuit

Two 7.5 volt, to Amp transformers that
just fit under the four inch chassis were
found in unused surplus for a good price and
work we ll. Each side o f the filament is fed
through a bifilar wound choke. Each cho ke
is wou nd with # 10 wire on the whole length
o f an Amidon ferr ite rod - the kind

available in the Amidon kit. Th is heavy
cons truct ion resu lts in very little loss of
voltage through the cho kes. The face of the
filament voltmeter is marked to give precise
sett ing of the voltage. The variac in the line
offers o ne the ability to slo wly bring the
f ilame nt up to temperat ure. Thi s procedure
is highly recommended by Erwis Isgitt
W7SLC of Eimac in Salt Lake City. to
improve tube life. Be sure to fuse the variac,
in this case at 1.6 Amps. The B-return is to
o nly one of the two transformers to avo id
difficulties with balancing.

In this linear there is no tuned input, but
if matchi ng presents a prob lem or there are
not at least 125 Watts available fo r drive , put
one in. Note the chart for a tuned input to a
4-1000A at plate potential o f 5 kY.

Front panel of amplifier - note turns counter knobs; underside of chassis showing filament transformers, tube socket, and relay.
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Fig. 2. Schematic o f "Super Bottle " amp/mer.

L C2

I
~

I °OUTPUT

I I
Input C l Turns L Out put C2

16 of ::'8 470
512 13 0f -'16 322
337 9 of ~1 4 213
247 6 o f .:t13 190
227 40f;;-13 190

Bond

eo
40
20
15
10

"INPUT 0__

voltage, grid current , and filament voltage
add considerably to the overall cost , but
there arc times when one needs all values at
a glance. Fuses in the lines to the plate and
grid current meters save meters. My first
linear blew both meters when the B+ shorted
through a fau lty component. Since then lest
and " burn" t rials have blo wn fuses instead
of me ters. The meters are bypassed with
mica, not ceramic, capacitors, as t he latt er
are no t always reliable in rf applications. The
meters are in the same compartment with
the blower and all leads are "fed-through"
with ca pacitors into the next compartme nt.

Power Supply

The power supply is enormous and very
heavy! Afte r t he plate relay, the ac is fed to
the variac, which is tu rned up slowly to
avo id surging. The plate tra nsformer, as we ll
as the two chokes, is from a BC-610 power
supply and is rated at about 5 kV at.5 Amp
conti nuous duty. The fu ll wave bridge
rec tifier has ten kV in each leg buil t of 40

The coil forms $hould be half inch slug tuned
(look in ARRL Handbook!.

TobIe 1. Chart of the input values for the
4· / 000A.

Tank Circuit

William Deane built the two Amp plate
choke which is surrounded on one side by
the tube and on the other by the stacked
tune and load capacitors. The roller coi l will
provide about 18 uH maximum. The loading
capacitor is not sufficient for 80 meters with
the triode, and the coi l is marginal fo r the
tetrode on 80. For best results, Q = 12, the
coil should have about 20 u H and the
load ing capacitor about 1800 pF.

Metering

Separate meters for pl ate current, plate

Detail of panel meters.
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Parts list

Cl , C2 - 120 uF 3000 V de isolat ed from ground.
A " R2, R3 , R4 - 80 kn 250 Watts.
T 1 - lOS, 115 V ec primary 2500, 2000, 0 , 2000,
2 500 volt secof'ldary. Rated at "'" 500 mills
con1inuou$ duty in full ¥ll3ve bridge .
K1 - 24 V de 15 Amp eomscrs.
Var iac - ().140 V at 20 Amps.
Zl - .01 at 400 V ac in series v.ti1h l oon 10 Watts
o r arc supp resser ,
Z2 - .001 at 25kV in series with 2OOil25 Watts or
a rc $uppressor .
AFC1·5 - 18 turns #1 4 enam. wi re, close-wound,
s - dia.

1000 piv 2.5 Amp d iodes and assoc iated RC
networks. The chokes arc each rated at 11
Hen rys at 500 mills and insulated at 10 kV,
but just the same arc in the negative lead.
The oil -filled filter capacitors are insula ted
f~om gro und, similar to elect rolyt ic strings,
since th ey arc rated at o nly 3,000 WV dc
and peak voltage is abou t 5 ,000. The bleeder
resistance is a string of four SDk Ohm 250
Watt ceramic covered large econo my size
units. Two would do, but then the shack
wou ld need no heater either.

The chokes are tuned with an oil-fi lled
.05 uF, 10 kV capaci tor so that the bleeder
can be small, yet th e voltage doesn 't soar
when there is no load o n th e supply. Here is
a simple way to tunc a choke: LC = 1.77 (or
close wi ll do) . The value of a cho ke,
non-swinging, increases when the load
current is low. Figure about two times rated
value for good quality cho kes. Th us, in this
case, 1.77 divided by about 2 x 11 (two
chokes in series) o r 20 = .08 thu s .05 is o k.
The closer the better ; ex perimen t to get the
best regulation. L is in Henrys, C in u f ,

Contro l Circuitry

The wiring of th e filament and plate relay
switches is copied fro m Max Burggraff's
design (note references). No matter wh ich
swi tch is thro wn fi rst, the filamen t is turned
o n, and both have to be thrown to energize
the plate relay. The changeover relay is
suitable for transceiver operat ion. A three
pole rclay would be useful for biasing the
triode und er idli ng condit ions, but the
4-1000A only draws about 120 mills at 5
kv, not enough to bother the tetrode.

Miscellany

The components were arranged so that
the leads are as short as possible, yet the
fro nt panel is not unsat isfactory. The meters
are bunched to make shielding easier. I tried
to cover a scratched fro nt panel with a very
shiny, gold contact paper. Other than the
fact th at the paper bu nched up under the
screw heads, it is to lerab le. Ho wever , I wo n't
do it tha t way again. The cabi net is bu ilt up
around a steel chassis (for strength ), plated

Rear view.

copper. Other than the chassis all the sides
are alumi num. I also used alumi num rivets
where the joints woul d not restrict servicing.

Comment

"Super Bottle" wor ks very well with
eithe r tube in the socket , though bias will
keep the triode much cooler duri ng sta ndby.
Eff iciency is o n the orde r of 60% o n 20, 40
and 80 meters and less on 15 and 10, due to
the less than o ptimu m coil at higher
frequencies. Th e li near is clea n according to
my monitor scope a nd the wattmeter
indicates a qu ite no t iceab le d ifference over
the transceiver. Th e o n-the-air reports agree.
I will be glad to respond to a ny
corresponde nce accompan ied by an SASE.
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by
Albert Coya WB4SNC
171 0 S.W. 83rd Ct.
Miami FL 33 155

We Must Abandon Ship
Help ... "

•••

230

I t was co ld and wind y, that New Year 's
Eve, also a "st raight key night. " I went

down to the shack and look the o ld 50
wans rig from the shelf. This transmitter
was buil t by my uncle in the early 193~. I
remember the man y hou rs I spe n t in his
shack, t rying to tell the dots from t he
dashes.

The strong smell of the bakelite fired my
imagination. I removed the du st from the
46crs and looked around for the power
supply. 1 wondered if the old rig still
worked.

An exciting idea came to my mind. How
about using this transmitter on straight k ey
night? It certa inly would be interesting to
fi nd out the kind of reports I would get
from the fellow s.

I found the power supply a nd plugged it
in a nd th en proceeded 10 c heck the voltages
with the VTVM. To my surprise everyth ing
was o kay . I found th e crysta ls and se ts of
coils for 80 and 160m in a box . The 40 m
coils were al ready plugged in the rig.

I hooked up t he power supply and o ne of
th e 40m c ry sta ls. Before turn ing o n the rig I
took my grid dip me ter a nd tuned the stages
to th e c rysta l freque ncy , the n I hooked my
Cantenna to the ou tpu t.

The great moment came. I fired up the
rig! The filamen ts glowed with a pale reddish
co lor. The ammeter has a plug, a nd jacks to
check grid a nd plate curre n t where ins talled
in the fron t pane l. I plugged myoid brass
key in th e proper jac k a nd used my rece iver
with the ante nna disconnected to check if
the rig was working. I keyed and tuned the
plate to a 50 mA dip . I moved the rece ive r 's

dial u nt il a loud note came from the speaker.
It was working! The old son o f a gun was
working! I couldn 't believe my ea rs! For the
on the air test I had to improv ise a primitive
antenna switch. This task took me o nly
twenty minutes, but it ' see med like an
e ternity.

Finally, I was re ady to go airborne . I
listened in the c rystal frequ ency, and for 
tunately it was clear. I d idn 't want to step
into anybody's QSO with out invita tion, so,
with trembling ha nd I sent a QRZ and my
call lette rs. I was used to using a bug and
fumbled badly with the straight key. No
body answered . Then I launched my fir st
CQ. By the time I signed K my fist was
getting th e old fee ling of the stra igh t key . I
switched th e antenna to th e receiver and
searc hed for a signal. Noth ing, e xcept some
fam iliar QRN. After my third o r fourth try
there came a n ans we r. I scribbled h is call in
my pad and proceeded to switch th e an
te nna . It was a 4 call, so he was not too far,
but who cared if he was just aro und the
corner? The great thi ng was that so me body
hea rd t he o ld r ig! I gave him t he RST report
a nd the rou t ine stuff, swi tched t he anten na
a nd lis tened .

" Sorry OM but you have someth ing that
sou nds like key clic ks. Your RST is 569 with
QRN. The clicks are not reall y bad and I
hope you ca n fi x it. "

I to ld him the kind o frig I was using and
that I was going to try to solve the problem.
After signi ng ou t and wishing him a Happy
New Yea r, my XY L came into th e shac k like
a tornado: " You are messing up my T V.



You told me that wou ld never happen again!
Guy Lombardo has streaks all over h is face!"

" But, honey bunch ," I told her, " the old
man has been play ing with his band for quite
a few New Year's Eves, and it's normal to
have those wrinkles in his face...maybe he
needs a face lift , .." It was pretty lame .

"This is not the kind of wrinkle you can
fix wi th silicone maybe one of your funny
looking filters "

I knew ..he was right. So back to the old
drawing board . With no shielding, and all the
long leads scrambling like snakes ove r the
wood board , the old rig was radiat ing all
kinds of parasitic oscillations.

I wanted to work .. traight key night and I
knew to dress those leads and fix the trouble
would take hours. But I decided to
do it. A couple of capaci tors added to the
fi lament of the osc illator tube and shorte n
ing the lead to the screen capacito r d id the
job. I was back on the air in less than an
hour.

I switched 10 80m and worked stat io ns as
far as New York. I was having a ball every

time I to ld the fellows about the old rig. The
clicks repo rted in my fi r..t QSO were almost
nothing afte r placing a capaci to r shunted by
a resistor across the key contac ts.

After si gning o ut with a fello w in North
Caro li na I heard my letters being called . It
was a very weak signal. I couldn' t copy his
call letters after I signed "Q RZ?"

I plugged the "cans" and tried to retune
the receiver. Holdi ng the "cans" to my ears I
heard my call letters again and broken
w ord s : " ar e .. . d anger ...
please.• .help Th is is marit ime mobile• . ."

The QRN was tremendous. I couldn't
believe my ears. It had to be a prank . A ship
in distress and calli ng in the ham bands?
Impossible!

I banged the a ntenna switch in the
transmitting posit ion: "Where are yoo ? The
name of the ship, please ?" I repeated the
message a few times very slowly and signed
" BK."

The answer came back, "Ship name is...
bou nd for Cape of Good Hope. Position
is. . .o West and. . ,0 South . We must aban-
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don ship .. Jive fee t of water In the
bilge. ..p lease co ntact. .. Guard "

And the signal faded away .
I fum bled with the knobs tryi ng to pick

up the weak CW signal. The erratic dash and
dotscame back :

" He is beserk... will kill all of us.. ."
A burst of static whipped h im off.
Ho ly Neptune! What was going on on

tha t ship? Was he talkin g abou t the s to rm or
a mem ber o f the crew?

Through the QRM the CW signal came
back o nce more. "The ski pper is dead .
please ca ll. .. that man is crazy... BK "

I slammed the antenna switch lO trans-

mit. " The name of the ship and posmon
agai n, please!" repeated the same many
t imes, signing my letters and K.

" Posit ion is .. . " South name of the
ship is 'F lying Dutchman ' "

The " Flyi ng Dutchman " ? So mebody
must be pulling my leg. Or was it a rea l ship
whose owners had had the bad taste to name
their sh ip aft er tha t legendary ghost ?

Again and agai n I tried to contac t my
evasive operator without success.

I went to bed and the lights of the New
Year fou nd me with my eyes open, look ing
at the ceili ng. Had to be a pran k, I told
myself ... •

,

SRI-200
RTTY

TERMINAL

CSde Silicon Rectifier Modules

FfArUlllNG,
• Vol t~8e '~t i ngs up to 20,000 vcus
• Current Tat ings up to 6,0 amps
• Fully Rlassivate<l diClde build,nR bf«~s by _

GENERAL EUCtRIC
• Wide .a,i-e!y 01 standat'd assemllhes ava,lallle ,n (onl,guta

t'ons sucll as hall .._ . center-tap. !loullien., and bfOdges
U & 3 pllase)

• A., anche type!;
e ~tandaro ~ roe ffeq""n9 and '"t ... telling

.,~

e Caopable 01 replac 'ng many Olher manu facturet'1;' t)';r.;
..IIICII are no Ionllet' _,lable sucll " ~11CCJfI retro-I~s

tC)l tube types 866, 872, 8Q2{I, etc.
• CustCKTl designs a no et!i,neer,ng services
• Applicable to lI,gllet rehab,lity applications such as in

oust, ial ccntror systems. CCKTlmun ica tion eqU ipme nt, ham
'ao ,o gea'. smoke stack precipitators, etc.

'011 MOllE INFORMATION CONTACT,

CONDlJIONING 5EMICONDUCtOll DE VICES CORP.

Po,' ORic. ac". No. 81 6 Wayn•• N . J . 0 7470

t e l"phone' 201 ·835-5459

RTTY TERMINAL , ,. " o m SVSTE IIl' RESEARCH. INC.
Vou may Ofde ' the I yl te m comple1e-o, any of f1v" mO<lu l"
wh 'eh".ef I w t.., you ' n eM. belt
SR I_:lOO. T",m,"al un.! Need only be' con....cled '0 'II" OUlput 0'
any RTTY CQI'I....1... and '0 any mon;lo r (a 'l hft' . ideO or · R'. 10
cop. I....' ype P"u 1399 • Standard T V Se<
SRI-21o. O< aybO..d ml>ly Allow' yo u ' 0 l'an_~ Rny I>y

"''''PIY connKI'''9 , OU'pu1 oIt'" 210 10 any AFSO< or '50< """
PrICe 1199

$111-220. 1/""'" d_av m_or M"""II on 101> 01 !he """'neI 10
...... " a oornpac:1 _ lop """ _ To be a...........,.., _

$111 ·:l3Q. RTTY COftO...... _d Plugs "'fOOCIly In!<> ,_at .....,,,
_fll AC<:ep1I ....,.., 110m any , To be _
SftI·2aa. AF S o< _,., PluOO ""1ICTIy If'lIO . eyftoO...,_bly......
_d - TO M an_-

Ali""..... an" ,...'ed AIIOwaPP!'o , &0-90 I»yl deI"""Y
1'..... . All ~""" sh'pped POll pa;d
Seond casll Or cr.ee. w"l1 orO... or ...... 1"., 101I,,,,,,,;ng

Ma.le' CII~'~~~'~~~~~'~"~"~" ~'~"'~'~~~~~~BankAme ';card a
Exp. DOle
S;gnalure

SYSTEMS IlESEARCH. IN C.
P.O. 80. 1S121O. SaIl Lo.a ow.Utah 8-1115. (801) 9ot2-10$3

10lOf .99
10 ' Of .li19
1S IOf .99
10 IOf .1I9-_ad> 1.59

QST QST QST de K6QX
The WORLD aS L BUREAU has moved t o a
New Address!! From now o n, please send you,
cards t o : 111 Farm Hill WIlY . Los Gatos, CA
95030 w" p,omise the n me d"d icated serl/ice
t hat W 6K G has g;l/en VOU til ..... m"nv ve"rs.

73 O R M K6QX
(P .S. W,,'II still fo,wa,d vour cards '0
anvwlla re in the world for 6d eecb.]

WE GOT 'EM
A T LAS, COLLI NS, DRAK E,
SWAN, YA ESU, T EMPO and many
more In stock. Good selection of
used equipment, antennas and
accessories. Quick courteous ser-
vice.

amateurs since 1928Serving

Come visit us in "The Land of the Sl<y "
Master Charge BankAmericard

FRECK ...... &.uppI.c .... lnc.
• .., ....'_._.00 .... '181 -..,. OOC llIlIU1

-.. ' 10< ' '''' ~ '
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FIBERGLASS
ANTENNA
CENTRAL

INSULATOR
Completely watertight with SO
239 inside t o prevent water goil"l!J
to coa"ial line. Price. 55.95
Cent ral insul ator only without
SO 239. Price. 51.95
Heavy dutv 2KW PEP TRAP
80--40 tension resist ant · 1000
LBS. could be used on guy
system, Price. $18.50

p"" po,d - Quebc,' ,.."kn !> , dd 8'l In

Jac Tenna El ectronic
13850. Rtt . Marie Vic torin,
Tracy. Quebec C' flilda

pc EXPERI MENTE RS:
New industrial photo resist avaitebte. Applies
d irect ly. no spraying or bakiog . Develops wi th
household chemicals. Hobby techniques lor
use?? You t ell us . Sample and notes - $ 2.00.

TRUMBULL
833 BALRA DR.. EL URRITO,CA. 94530

A LOELCO SE MI·CO N DUC T O R SUP E R M A R K E T
WINTER SPECIALS

2N3l108 C)I 2N3OO6
lN34. 1N911. C)l l M 148
2 Arrop R.<I. 400 Val,
2 Arrop R.<I 1000 Vall
SOVall . 4(J Arrop R.<I
:lUI Vall . 4(J Arrop R.<I
METER SENTRY PROTECTS "'HER
IIlOVEMEf<lTS 2 0., 10 5 ~ eoct> Iil9
!>66VCO ead> $2.10 SS!> 1 ....... _1'1.9'5
3091( R"9- oad\ 51.95 2N30S3 eacll.ag
2 N4443 0' C t06B t _acll.95
2N305S S ,I, NPN P"""" T..",,", o , eacll .99
2N37t3 5'1, NPN P""" , T..n",lOt . ",,11 4g
200 Vol!. 2 Amp. 8,0g0 e>c 0 .49
2NS496 . """ .49

ALL ITEM S POSTPAID $5.00 Min Order. Send
fo r F l yer. N YS ad d lox .

ALDELCO. P.O. Bo" 341 . Lynbroo .... N.Y. 11563



HAVE I GOT A
NUMBER FOR YOU!

toll free

800-325-3636
call

HAM RADIO CENTER
ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master-Charge or BankAmericard

HK-1
THE HAM-KEY
Now 4 Models

MODEL HK-l $29.95 DELIVERED
' DUA L LEVER SQUEEZE PADDLE
" FO R US E WITH A LL ELECTRON IC
KEYERS

"H EAVY BASE WITH NON·SLIP RUBBER
FEET

' PADD LES REV ERSIBLE FOR WIDE OR
CLOSE FINGER SPACING

HK-4

HK·2

MODEL HK-2 $19.95 DELI VERED

MODEL HK-4 $44.95 DELIVERED
·COMBINATION DUAL LEVER PADDLE
AND ST RA IGHT KEY ON SAME BASE

' ST RA IGHT KEY MAY BE USED CDNVEN
TI GNALL Y OR AS A SWITCH TO
TR IGGER A MEMORY

HK·3

' SAME AS HK·l , BUT LESS BASE FOR
THOSE WHO WISH TO INCORPORATE IN
THEIR OWN KEVER

MODEL HK-3 $16.95 DELIVERED
' OE LUXE STRAIGHT KEY
' VEl VET SMOOTH ACTION
' HEAVY BASE WITH NON-SLIP RUBBER

FEET.
' NO NEED TO ATTACH TO DESK

. ALL KEYS ARE COMPLETE LY ADJUSTABL E

. ALL PLASTIC PARTS HI ·IMPACT STYRENE

. ALL HAVE COLOR COOED BIND ING POSTS

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

St. Louis, MO 63132
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, ensineerins
MANUFACTURER OF

The worlds most complete line
of

VH F - FM kits and equipment

HIGH POWER RF AMPLIFIERS

15-40 wat ts in for 100- 150 watts o ut@ 13.6 vol ts
Typically 140 watts for 30 watts in

Power boosters for 2 meters, Class C using balanced emitter transistors for long life and high SWR
protection . Fo r FM mobile o r fix ed operat ion.

PA140/10 5-15 watts in for 100-150 watts out @ 13.6 volts PA 140/30
Typ icall y 140 watts for 10 watts in

2 METERS

• All solid state
• Strip line design
• Broad band
• High efficiency

UP TO 150 WATTS OUTPUT

POWER GAIN : PAl 40/10 1208 - PAl 40 /30 . .. 70 B
INPUT POWER: PA140/1 0 5 to 15 watts

PA140/30 15 to 40 watts
INPUT VOLTAGE: 12101 4 volts DC nega tive ground
NOMINAL CURRENT: PAl 40/ 10 22 Amps

PAl 40/30 18 Amps

51ANDRY CURRENT: Virtually insignificant
INSERT ION lOSS: Less than 1DB on receive
DUTY CYCLE : 50% or less
RF sensing relay switched
DIMENSIONS: 7" x 10-1/2 " x 2-7/8"
WEIGHT : 4Ib'i.

PRICE: PA140/10 ... S179.95 wired and tested - PA140/30 . . . $159.95 wired and tested

• - __ hI ensllneerllns&ul.......EllIWD 0<"15'O~ 01 UU.~ IA' Hur lfO.,o COIf ~

L - no "' A,H ~ 'i T • PO !lOX 1911 • BIM,""'HON , ",y lJ902 . ~J.J2 J ·9 574

•
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POWER SUPPLIES

PS-12C SPEC IFICATIONS

Voltage Output : adiu stable between 12-14V.
Load Regulation: 2 per cent from no load to 10 amps.
Current Output : 12 amps intermitt ent (50% duty cycl e)

10 amps continuous.
Current Limiting : maximum sho rt ci rcuit curren t 12 amps.
Ripple: 50 mV at 10 amps .
Weight : 11 ·1/ 2 pounds.
Size: 11-1/4 " x 5-1/2" x 4-3/4 "
Kit _ $79.95
Factory wired and tested _ . $94.95

The PS-25C and PS-12C arc well filtered and
regulated power supplies. Top qu alit y com
ponen ts insure optimum reliab ility .

Both the PS·12C and PS·25C were designed for
use with communicat ions equipment where the
maximum d uty cycle is 50% or less.

PS-25C SPECIFICATIONS
Voltage Output : adjustable between 1O-1 5V.
Load Regu lat ion : 2% from no load to 20 amps.
Curren t Output : 25 amps in termittent (50% du ty cycle)

20 amps continuous.
Over Cur rent and Vol ta ge Protected

ma ximum short circu it current 2 amps
Ripple : 50 mV at 20 am ps.
Weight : 20-1/2 poun ds .
Size: 12·1/4" x 6·3/ 4 " x 7-1/2"
Kit $129_95
Factory wired and tested $149.95

RF POWER AMPLIFIERS
Power boosters for 2 meters, 220 Mhz and 432 Mhz, soli d sta te Class C using balanced emi tter u ansts tors for long life and
h igh SWR protection . Fo r FM mobile o r fixed opera tion.

PA2S01H _ PA4010H PI\I44/15 - PAl44/25 - PI\220/15 - PI\4 J2/I O

15 WATT POW ER AMPLI FIERS

SPECIFI CATIONS : POWER GA IN ; 12 db nomi nal, lNPUT
POWER ; 2 watts max ., INPUT VOLTAG E; 12 to 14 volts
DC negative ground , INP UT CURR ENT; 4 amps max .,
STANDBY CU RRENT ; virt ually insiginificant, INSER·
TION LOSS ; less than 1 db 00 receive, DUTY CYCLE; 50%
or less.

Complete Kit consists of d rilled glass PC Board , heat sin k,
all components, case , co nnectors, and solid state automati c
switch ing. Basic Kit is the same less case. co nnectors, and
switch ing.

PAl44/1 5 -BasicK it _ $39.95
PA220/1 5 - Basic Kit 220 MHZ S39 .95
PA432f1 0 -Ba~cKi t 432MHZ _ $49 .95

25 WATT POWER AMPLIFIERS

SPEC IFICAT IO NS: POWER GAIN ; 15 db nominal, INPUT
POWER ; 4 watts max ., INP UT CU RRENT; 7 amps max.,
ALL OTHER SPECS; same as PA-1 501 H.

PA250 1 H - Complete Kit _ _ $59.95
Wired an d Tested _ . . $74.95

PAI 44/2 5 - Basic Kit $49.95

40 WATT POWER AMPLI FIERS

A one stage 2 Meter amplifier wi th 6 db gain. 10 Wa tt s
input - 4D Walt .. ou tput. Rela y switc hing. Case included
(same as PA1 501 H).

PA40 10 H - Co m plete Kit $59.95
Wired and Tested $79.95
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TRANSMITTER KITS
TX·144B and TX·220B measure 2" x 6" x l "
TX-432 measures 2" x 7-1 /2" x l"

A one watt exciter using four RF transistors,
two diodes , and one integrated circuit. The RF
trclmhlors arc operating well below their ratings
allowing long keying periods without damage.
The exciter may be used alone as a transmitter
or with our PA Series amplifiers for a 15 Of 25
watt station. Some of the featu res arc:

• All tun ing coi ls prewound
• Predrillcd and tinned G·10 Circuit board
• E~ily built and tuned in one evening
• Multi-channcl option available wit h addition of ( 0·2

crystal deck
• Will easily drive o ur 15 and 25 watt amplifiers to full

output

• Nominal out put 1 watt
• Deviation adjustab le to 7 KHz
• Ie audio with clip ping and active filter
• All spurious outpu ts down 30db or more
• Temperature compensation crystal trimmer
• Zener regulated oscilla tor
• U~s readily available 12 or 18 MHz crystals (I8MHz for

220 and 432)
Order TX-144B or T X-220B at $29.95 each plus shipping and sales tax if applicable.

TX-432 . .. $39 .95

RECEIVER KITS

RX·5OC. RX·144C. RX·22OC and RX·432C
RECEIVER KITS

RX·5OC 30-55 MHz $59 .95
RX·144C 140-170 MH l $69.95
RX -22OC 210-240 MHz $69.95
RX4 32C 420-470 MHz _ . . . . .. $79.95

*RXCF - 70eb fi lter add $8.50 to above.

INEXPENSIVE AND UNIQUE
MODULA R CONCEPT

• Performance equal to commercial equipment
• Monitor receivers
• Repeaters: using our transmitter, 15 or 25

watt amplifier and COR mod ules
• 10 channel auto-scan receivers: using o ur

SC-3 scanner kit and CD· l crystal deck
• Transceivers using ou r transmitter modu le
• Si ze :4"x6" ~*RX-432Cis4"x6·1 /2 "

All Receiver kits are dual conversion with
squelch and COR outpu t.

RX-l44C SPECIF ICAT IONS: SENSITIVITY
.3uV for 20db qu ieting. SQUELCH THRESH
OL D .2uV. AUDIO OUTPUT 2 watts. STABIL·
ITY better than .:!:..002. IMAGE REJECTION
60db. SPURIOUS RE JECTION greater than
6Odb. IF REJECTION 80db. FIRST IF 10.7
MHz. SECO ND IF 455 KH z. BANDWIDTH 15
KHz at 3db, 60 KHz at 40db (70 KHz with
optional 4 pole fil ter). CRYSTAL 45 MHz
parallel at 20pf (HC/25U holder).
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WALKIE-TALKIE KIT

• Bancrv-casc is AA size - acce pts alkaline or niead
• External battery charging/power supp ly jack furnished
• 1 dual gale mosfet 2 I.C.'s 15 t ransistors 7 diodes
• An tenna - collapsible 17 " whip
• Covers any 2 Mhz segment betwee n 140 and 170 Mhz
• Plenty of room in case for add ons (PL and tone)

• 2 Watts minimum
• 4 Channels
• .35uV for 20dB of quiet ing
• Low batt ery drain ... less than 10 MJ
• Now you can build a commercial qu ality walkie talkie at

home at half the pr ice.
• Designed wit h the ham in mind . Average assemb ly t ime,

just 10 hours.
• Small and handy , yet large enough to be assembled with

conventional tools.
• Attractive, scratch resistant textu red finish.
• Lightweight , st urd y aluminum case.

• Blac k textured case ' .1/2 x 2·1/2 x 9 -1 /4
• All tunable coi ls arc prcwound
• Transceiver is on one G-' 0 predri l lcd board
• Parts layout sil k-screened on board s for easy con

struct ion
• Crystal deck is separate prcdrilled board
• Weight IC')s batteries - approximately 15 Ol.

HT-144 RECEIVER SPECIFICATIONS : S ENSITIVITY better than .3 5u V for 20db quieting.
SQUELCH THRESHOLD better than .25uV. STABILITY .00 2 typical (d epends on c rystal).
ADJACENT CHANNEL REJECTION 60 db. SPURIOUS RESPONSES down 70db. FI RST IF 10.7
Mhz SECOND IF 45 5 Khz. FILTER 4 pole monolit h ic 10.7 Mhz cryst al. DISCR IMINATOR pretuned
cera m ic 455 Kh z. BANDWIDTH 15 Khz a t 3db points . CRYSTA L 45 Mhz paral lel at 20pf. C RYSTAL
FO RMULA rece ive frequ ency minus 10.7 d ivid ed by 3 . AUD IO OUT PUT .5 w typ ical. CU RREN T
DRA IN 10 ma squ elch ed , 10 0 rna on voice peaks.

HT-14 4 TRANSM ITTER SPECIFICATIONS : OUTPUT 2 watts rmmumum . 3 DB BANDWIDT H 2
Mhz typ ical. STABILITY .002 typ ical (depends o n c rystal). SPUR IOUS outputs down 30db o r better.
MOD ULATION t rue FM with varac tor in crystal ci rcui t. NETTING separa te trimmers for eac h
channel. DEVIATION adj us table to 7 Khz. AUDIO limit er and act ive low pass filter. MICROPHONE
speaker ty pe . CRYSTAL 18 Mhz pa rall el a t 20 pf. MULTIPL ICAT ION FACTOR frequency t imes 8.
CURRENT DRA IN 500 rna typ ical.

ACCESSORIES : " Ru bber Ducklc" An tenn a ( Inc lud ing BNC Con necto rs and Adaptor) .
Nkad Battery Charger .
Scaled 12V N icad Batt ery Pack .

KIT _.. Onl y $ 129.95 - includes crys ta ls for 52 simplex (less batteries) .

Ple.a~ include S1.00 for !>hipping And h m d lin g. N.V. Stile re~idenu .add ~1e'S tax.

$9.95
4.95

29.95

PRICES & SPECIFI CATIONS SUBJECT TO CHANGE WITHOUT NOTiCE

J](l W"TfR Sf • PO &0 >1 1~2l . B'NGH"'.HON. "v 'J'I02 . W7.721 .~\1 .

r~1

,'IIIiIiIiIll'
hI enSilineerlln8 m"',,"_", " ""'" Hm'OM" '0,"
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REPEATERS MODEL RPT· l 44 • MODEL RPT·220 • MODE L RPT-432

Why make do with a converted Mark II
Gizwachi when you ca n get a complete repeater
designed for Harm by Hams, AT A PRICE YOU
CAN AFFORD . The RPT·l44, RPT·220 and
RPT432 are self-contained - all solid sta te
machines. Conservatively rated , high quality,
co mponents deliver EXCE LLENT RELI
ABILI TY. Careful consideration has been given
to both interfacing and control flexib ili ty .

RPT·144, RPT·220 and RPT-432

The Model RPT-144 , RPT-220 and RPT-432 are supplied as
complete repeater systems. T he receiver transmitter. con
trol circu itry , c.w. Identif ier & 117 Volt AC power supply
are all contained on a sta ndard relay-rack panel and chassis
un it . For most installatiom a user supplies AC power and
suitable antennas with 50 OHM coaxial feed (PL 259
fittings). External connections for autopatch, tone control
etc. arc provided. Built-in identifier programmed with up to
160 bits. Automatic emergency battery power changeover
capability .

FREQUENCY
MODEL RANGE

RPT ·l44 140MHz -170 MHz
RPT-220 210M Hz · 240MH z
RPT432 420 MH7 . 470 MH z

CIRCU ITRY : All Solid State
NUMBER OF CHANNELS : I
INPUT VOLTAGE : 117 + 10vohs50~OHz

CIRCU IT PROTECT ION : 5 AMP Fuse
DIMENSIONS : Panel - Standard 19 " x 7 " Rack Depth

behind panel 11·3/4"
WE IGHT : 21 pounds
SHIPPING WE IGHT : 24 pounds

TRANSMITTER

POWER OUTPUT : 15 Watts (into 50 OHMS)
(RPT432 output 10 Watts)

a) All harmonics down 4008
b) Other spurious outputs down by more than 50DB

MODULATION: Audio processing with
pre-clipping pre-emphasis

a) Audio dipping: 6DB per octave
roll off above 3KHz

b) Deviation: Adjustable u p to 7KHz.
Fact ory preset to 5 KHz

c) True FM

FREQUENCY STAB ILITY: Typically .001 % crys tals (sup
plied only in wired and tested units)

RECEIV ER

SENSITIV ITY : .3uv for 20DB quie ting (.5uv 220 and 432)
Squelch sensitivi ty (th reshold) .25uv (.35uv 220 and 432)

SQUE LCH TYPE: Noise
MO DULAT ION ACCEPTANCE bandwidth : + 7·1 /2KHz
SELECTIVITY : 70DB adjacent channel rejection (30KHz)
AUD IO POWER OUTPUT: 2 Watts (minimum) to

panel speaker
AUDIO RESPONSE: Mee ts EIA specifications
FR EQUENCY STABILITY: Depends on crystal installed.
.001 with co mmercial spec. crys tals (supplied on ly in
wired and tested units)

RPT432 kit $399.95
Factory wired and tested $649 .95

RPT-l 44 or 220 kit $364.95
Facto ry wired and tested $595.95

n o w...nR ST • l'Q IlDX Inl • 8IN( ,H....nor., NY 139'02 • b01-Jll -9174

•
hI enlliineerllnll m"",m "c""..,.. "'''"""" "'"'
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50-144-220-432 MHz RECEIVERS

CWID - Provides a fully field programmab le identi fier with variabl e pitch and
speed. Up to 159 bits may be used to provide automat ic Repeater I.D., automat ic
transmission of contest calls, R.T.T. Y. iden tification or any other appl ication re
quir ing a repeatable CW tra nsmission. Price: $39.95 kit

59.9 5 programmed , wired & tested
•

CD· 1 - A ten cha nnel receive crystal dec k which utilizes diode switc h ing to select
the crystal posi tion req uired . Th is module can be used to expand your present
single channel receiver to multichannel capabili ty. Price : $6.95 kit

C0 2 - Designed to provide multichann el opera t ion for our T X series of t ransmit
ters. It features an extra set of contac ts that may be wired to the CD·1 crystal deck
for 10 channel nansccive capability. Includes board, crystal sockets. netting trim
mers and switch. Price: $14.95 kit

10 CHANNEL SCANNING
SC3 - Capable of scanning up to to channels. Scan delay allows both sides of a
conversation to be monito red wi thout the scan starting each time the carrier drops.
The prior ity featu re allows the user to program the scanner to return to his favorite
channel whenever it is active. Price: $19.95 kit

SHIPPING INFO RMATIO N; All !>h ipmenl~

are F.O.B . Bingham ton, N.Y. 13902. Sh ip
meri ts will be mad e by the most conven ient
met hod. Please include sufficien t fu nds to
cover ~hipp i nll and hdndl ing. Figure !Jlipping
charges on a minimum weight of 2 pounds
per unit wit h the ex ception of the follow .
ing: PS-12C - 13 1M. . PS·24C - 25 lbs.,
Repeaters 25 rbs. , PA140/)0 and
PA 140/1 0 !>hip wgt. 4 lbs.

' OPLX-144 and OPLX·220 are shipped
freight conec t.

-wdlm n:,lIlD i

PnceDn~ r ip tionItem

~
hI ensjneerjns (

P.O . Box 192 1·7 Binghamton. N.Y. 13902 • !>OJ JlH~1 4 l

Narr,e' _

Addres' _

Cilv _

SIA lC' l ip, _

M.I ~ t e' Ch .l ' ~" No. _

B.lnI..Amer;c,ud No. _

T01.lI' _

Shippinll _

NY S Re, ident Sale, T.1' _

To t..1 End o' ed _

TERM S: C.O.D., c a~h Of check with order.
We also accep t 8ankAmericard and
M"sler Ch.lrge.

CLAIMS: Notify VHF ond the carrie r of
damage within seven (7 ) day~ of recetc r
of !>hipmenl.

RETU RNS: Obtain authorization from
VHF before r em mtng uny merch.lndise.

PRICES AND SP ECIFICATIONS: Subject
to change without ncuce.
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1S rEadEr sErvicE

Check appropr iate b o,,-, lor desired c ompany
brochu,es. data sheets or c a Ullogo and mail i n
to 73. Inc lude your li p co de . p lease. Send
mon.... d ire<:tly to advert i,e.s . LIMI T : 25
requests .

ADVERTISER INDEX by
J . H. Nelson

17

•
• • •

" " .

" ,..

,~,. .
,~" .
,... ,.. ..... " ,

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

16

,. ,.•

•
•

, "

,. ".. ", .
• •

.. ..

· ..

· ,
· ,

, , ,. :II

, :II .. ,

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

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

•
•

" '~ " '""

•
•
••
•..
•

,. ,. ,. ,. .... ... , ,. ,. " .
" .,... '.. '... .,. .. ,. ,. ..
, • • II ,... I, ,. ,

•, ,,,.,.· . , . .
, .. '. '.. ".
" " ,IA " "

., .. ,.,.~

, ,,,... ,.. ,,.

15

• •, .

•
•
•
••
•

•
•

•
•
•
•

•,
•
•

• •
• •
• •

•,

'""'A"~, " ,. ,. ,. ,.. ~

•,
• •• •· ..,

•
•

,

•
•
•
•

•
•
•
•
•

•

•

•
•

• •

•

•

•
•
•

•
•
•
•

14

•

,

• •· ,,· ,• ••
• •
• •

• •
• •.. .

•
•
•
•
•
•

••
•
•

•

•
•
•

•

•

•
•
•

JANUARY '76

o - Fair

•
•
•
•
•..
•
•
•

•

• • •
• ••,. '" . .

13

"
" "

• • •.. ,. ..' .. II ,.

"..
•

,. ,... '.
' . 1 •

,. ,. ,.

,. ,. '"
" ,. '"

.. ,

, . 1 ,,. ,. ,.

..
•....
"

..
•

•
•..
•

12

1tOUI......1CA ,.

u II • ,

..... co-t ..

WESTERN UNITED STATES TO

GMT: oJ II .

January 19-24: Possible aurora .

EASTERN UNITED STATES TO:

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

.....co

....'''...'N.. ,~,. ..

...... '0."'" 1 , ,

.O.lf"" .ICA • , •
U S- I ,.. ,

_.--

-~
_.~

_ ' _ 1

""'.' 0 RICO

IOU' "•••"'.
U, 1. 1. • _

11

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

A''''''
...Gl N" ....

...... . A ..

........, z ..-

18

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

- Pooro

,. ,..

.. ..
· ,

• •

'" ,.

,. "

,. ,.

20

,. ", ..
,... ,...· ,

.. "

,. ..

6

13

, ..

'A'. ..

• ••

"

•

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

,... ,.. ..
,... .. ..

,.. ,. ..II " II

" " ,.

..

'. " "

.. ,.. ,...

•
•
•

",.,.
,. '" ..

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

•

"' ,... ,. "

, "

,. ,. ,. ..
,... ,... ,. ..

· ".. .

" .. .. ,.,. " ,. ..

•

,. "

••

· "•

,

•

· ..

•
•

,

"..
•
•
•....

•
•,

•

, .. ,.• • •
, . ,

,
•

•
•
•

•
•
•
•,

" . .. ,... ,... ,.

'A" '... "

" . .. ".

.. ,. ..

.,,.,,

,." ,. "

.... ..

•

,

. '" """

25

•
•
•

•,

,
,
•
•
•

•

•
•
•,
•

•
,. " .. ,.

,

,

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

..
•
•
•,

,

•,

" .,.,... ,...

•

,

•,
,
,
•
•

•
•
•,
•

•
•
•

'" ,. ,. ,.... ",
•

,
,
,

•

..

24

Open = Good

•
•

•
• •

•
•
•
•
•

•

...

•
•
•

10 11 12

•
•
•
•
•

,

,
,

,

•
•
•

•
•

•,

•
•
•
•

•
•
•

•

,
,

,. .. ,. .. .

"

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

....
•

,

DECEMBER

•

•
•

, , , ,
,. .. ,. ,

..

,

,

23

· , , ,
'" '" ,. ,, , , ,

•

..
•

..

· '.

,
,
,

..

'... '.· ,

,... ".. .
,... ,.

"

,.. "

"

"

.. .· ,..

..

",.

.. .

.. ...

..

,.· ,

..

_.

GIlIlT ; ..

,....,.._..
....'co.....,...~..
.......0."'0
IOU,.,. ........

A - Next higher frequency may be useful also.
B - Difficu lt circuit t his pe riod.
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Zip

Bock ,...... 190
W",1d All.. 190
B_.OSl.5 193
R«I ... Ilk...p. 196
73 "odUC'lI 200

[] 1(__ 178

[] K_En._... 149
[] It_wood:ZS
[] KLM CIV. IS<I.155
[] 1( . _ _ 60

[] KAP III
[] l ...., lU
[) MMI>na 156
[] _oniel ell

[] ...." .. 186
[] P.Io..... 201
[] PolyPak. 22'5
[] AMI ... A M . Collbook 195
[] R_nc:v 195
[] RIIoK ' ,od..ctl 197
a S,O. Sal.. 164.180. 199 , 209
n Sanl'V 176
[J S"I> 198
D $poao E.... . 69
a S9KI,,,m Comm. 179
D SST 1118
a Sl~""" 149
o SUn....d Comm. IS9
o Sun,,,,,,;. 210
o Soori_ n 189
o ~"'" A_ell 232
o Tri -Y'" 172
o T......... 232
a T"ftl 1&S.173

2 33 0 TWS rse
[] V.......,l 69,172.197.221
o V_ 183.188
a V..... 158
n VHF 234·239
a ViI"". 19 2
[] W.llmln 188
[] W,llan 16 7 .1 60.1 61
[] W,"d ilmm~, 182.1 9 4
c World aSL 232
D Y_" CII I

F,om 13 .
API'. Atl.. 113
Sut>t 174
OSlo 181
e-T_ 187

--.".

R• • d.r Service JANUARY 1976
73 tee., Pet 8f"borough N H 0 34 58
PlUM prin t or type.

o NEWSS TAND

City

o SUBSCRIPTION

Add,,' U

This 73 was acquired through:

Coupon expires in 60 days

o "'_100 232
o A....n 69
[] ~,.... "9
a A.~ 61
[] 8oOy..... 191
[] c.co 197
[] CfA 22.
[] C. 19
[] Coon....~Ioon 91
[] Compe:odo 18
[] CR E..., . 172
[] CSdc 232
[] Cur. .. '43
a 0 """ 171
a D-D Enl, 112
t1 Oup. 163
u EeM 143. 183
[1 Eloc"ogralix 191
U Ele<: .O'ot . 184
[] ["ckoon 170
[] hot 188
o FDC 206
[] h e'" 232
[] (;o._ v 171
[] GEN ,I,V E 175[] God_. 166-169

[] 0.- 10..01.,;,. 152
[] Gr_ _ 18

o _ S
[] H_ R..:l", Cant...
[] .....". 97-'211
n Henry 153
u Hod<ol< 33-48
[] Hy ·G.... 162
[] ICOM 111
rr In'o-Teeh 149
D I_ ho 188
[] he ·r en ... 232
[] Jam.. 201
[] Jan 113



for the
...andthe

t toprove it.•

Yaesu.
worldS best
test
Worldwide, you'd be hard pu t to
f ind an amateur who didn't recog
nize Yaesu as a name that spe lls
top quality in amateur radio corn
municat ions. The same holds true
in test equipment. Because the
same high standards of qual ity that
have made Yaesu known as The
Radio Company - apply to the
test gear we make.

You can choose from a variety
of components, such as the Ye
3550200 M Hz frequency counter
- every amateur station should
have one. And O Uf frequency
counter has some extra pluses:
like an easi lv-affordab le price . A lso
advanced IC circuitry, rugged epoxy
PC boards, operation on AC or DC,
super-accurate readout from 1.8
to 200 M Hz, and a design that
promises stable and accurate
measurements for years to come.

The YO·l 00 monitor scope helps
you maintain the cleanest sounding
siqnal on the air. It 's compatible
with virtually all rigs, and accepts
a wide range of inputs for all-mode
monitoring - even RTTY. A built
in 1500/1900 Hz t one generato r
adds to the Y O· 100's versa t i lity .
What's more, all the controls yo u
need in a professiona l scope are to
be fou nd here. It 's a must for any
shack.

The Yaesu y p· 150 Dummy Loadl
Power Meter has a frequency range

to suit all amateur needs - from
1800 K Hz to 200 M Hz at wattages
up to 150 . Th e meter operates
on three switch-selected scales to
assure accuracy . A built-in fan
cools the unit for stable, reliable
measurements. And its price is
attractively low.

For accurate digital display of
transmit and receive frequencies
on all amateur bands, the YC·601
is the ideal instrument . Designed
for use with Yaesu rigs in the 101
or 401 series, t he YC·601 features
six -digit readout with accuracy to
100 Hz. The uni t also has a bui lt 
in power supply, calibrator, and a
band switch that includes 80
t hrough 160meters, plus WWV IJJY
position. For razor-sharp tuning,
the YC·601 is your answer.

These four Yaesu products are
built to the same hiqh-qualitv
standards as are Yaesu amateur
rad io components. And they're
just as much the value. So see your
dealer or wri te today for more in
formation on Yaesu measurement/
test gear, plus a catalog of Yaesu
amateur radio equipment.
Yaesu Musen 7625 E. Rosecrans
Ave., Unit 29, Paramount ,
Ca. 90723 Tel : (2 13) 633-4007 .

The

,
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FEATURES 795 00

e Pull compatibility with KlM linear Amplifiers
-PlL Synthesizer covers 144-148 MHz
eSeparate VXO and RIT for full between-channel tuning
e Slmplex or Selectable up or down 600 kHz offset for repeate r operation
e Three Selectable priority channels
.Multi-Mode operation CW/SSB/NBFMIWBFM
_Suilt_in AC and DC power supplies, noise blanker, squelch and RF gain control
-Selectable 1 wattor 10 watt
-Separate &1 power and frequency deviation meters
eBuilt-in test (call) tone and touch-tone provision
• Excellent sensitivity 1.3uV for 12 dB SINAD)
eSupencr immunity to crossmodulation and intermodulation

KLM ELECTRONICS
17025 LAUREl ROAD • MORGAN Hill, CA 95037

1408) 226-1780, 779-7363
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