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~ FIXED STATION FOUR BAND VERTICAL

ore...%

•

The 4-BTV is longer for greater aperature. larger in diameter for strength and
bandwidth. heavier traps for precision and safety factor. Individually. each
subassembly weighs more to collect ively give you an antenna designed for
convenience of assembly and installation. a wide marg in in mechanical stabi lity
and far superior electrical performance.

_lowest SWR- PLUS!

• Bandwidth at its broadest l SWR 1,6 to 1 or
better at band edges.

• Hustler exclusive trap covers "SpriU" extruded
to otherwise unattainable close tolerances
assuring accurate and permanent trap
resonance.

• Solid one inch fiberglass traptorms for
opt imum electrical and mechanical stability.

• Extra heavy duty aluminum mounting bracket
with low loss-high strength insulators.

• All sections ' ,,- heavy wall, high strength
aluminum. l ength 2, '5 · ,

• Stainless steel clamps permitting adjustment

without damage to the aluminum tubing .

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

• Antenna has * -· 24 stud at top to accept RM·7s
or RM·7S*S Hustler resonator for 75 meter
operation when desired.

• Top loading on 75 meters for
broader bandwidth and higher rad iation
eff iciency!

• Feed with any length 50 ohm coax.

• Power capability-tull legal limit on SSB and
CWo

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

o~settin9 oftotalbandcowrage!
40 THROUGH 10 MmRS

Available from all distributors
who recognize the best!

new·troniCS corporation

MODEL
4-BTV

15POUNDS

15800 commerce park d rive.
b rook park. ohio 44142
Exporter: Roburn Agencies. Inc.. New York. N. Y.
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ANY PUBLICI TY
IS GOO D PUBLICITY

So the saying goes, anyway .. . just
be sure to spell my oarne right.
Apropos of the bum dope spread by
jealous competitors re the bon",
November/December issue of 13,
loIIhich 256-pager came as a terrible
shock to other publ ishers .. . heh,
heh.

One club bulletin editor and two
readers got so unnerved over the
reported rip-off by 73 t ha! they wrote
ebout n. The only rip-oil was the
spurious report that subscribers might
get only eleven issues for the year .

When It became obvious that
nothing was going to stop AR RL in its
madneg in going to the larger lor mat
for OST ... and that their satellite
was ,Iso going to make the change, we
said what the hell, it makn no sense
from ilny standpoint , but il thai's the
size ads are going to be. then 13 hilS to
1'1 the aod$ or else 73 is out 01 biz_
Okay. as long as we're going to change
sile, why not get the jump on OUf
slower comoamors and come out in
December with the first large maga·
zine and drive them crazy.

The first plan was to have the
November and December issues of 13
on their regula r schedule and at the
old size, but come out with a spec ial
bonus issue in between the other two
in the large size '" a "Shape o f
Th ings 10 Come" issue. The ad depart 
men t started selling the idea to adller 
l isers and before long we found our 
selves way over our heads in magazine,
Our staff had more work th<in they
could handle, with three big issues
coming out at two week intervals. My
solution to the jam-up was to put the
November and December issues
together and make thaI one issue. This
would fill out the binders with the old
smaller size magazine. The "Shape"
issue .....,.,Id the n be the January issue,
bul woyid come OUt on the December
issue schedule.

Even so, the work was eno~h to
pul the November /December issue
about a week behind its schedule and
the January Gian I issue two weeks
behind. We'll catch up in a couple of
mon ths if we don't Ihink up any new
ideas for big issues and 9(!t the ad
department triggered inlO a selling
spree lIogain. The more ads, the bigger
the magazine, obviously,

My plan 10 ca ll the January issue a
December/Janua ry issue just to
furlhe r confuse everyone was vetoed.
Spoil sports.

WHERE COMPUT ERS ARE AT

Th05e readers of 13 who are into
microcomputers are in on the ground
floor of something new and e ~citing. I
don 't th ink many people realize how
incredibly new the low cost computer
fie ld ect uauv ;s ... in point of tact il
just got started in 1975 wilh t he
introduct ion of the MITS Alta ir 8800
proce ssor.

By way of compar ison, a computer
system which might have cost
$1,000,000 in 1970 was down 10

aboul S IOO,ooo by t974 by virtue of
the applica tion of ICs 10 compulers.
These medium priced systems were
called minicomputers ... they were
mini IJl size. but Iheir capability
wasn'l much dilferent trom mOSI ot
the earlier ma~is. Then CBme the
compulerron-a-chip '" the Intel
4004, the National IMP.16. the Intel
8008. tile 4040 ... and finally lhe
Imel 8080. MotofOla came up wilh
the M6800, Fa irChild W;lh Ille F8,
Nalional with their PACE. General
Instrument with a Cl600, and MaS
Technology wilh Ille 6501 .

The micro chips revolut io nized tile
compuler industry again, resulling ;n
the microcomputer or microprocessor,
as it is of len called. As with the mini,
only the name and size had chan9l!d
... the job these micros cou ld handle
were about the same as the bigger
computers .. , but now the price for a
system had d ropped fro m $100,000
to aboul 510,000.

Have we reached Ihe end of Ihis
progres;sion? NO I by any means. The
chip people are still busily at it,
designing cheaper and cheaper micro
processors .. , Ihe tatest is the 525
6501 chip which is a direcl replace
ment for tile much more e~pensi"",

M6800 ... and. lIS engineering costs
are amortized. we can look for 1he5e
cous 10 drop further.

The cost of peripherals will also
drop lIS firms gear up for mass produc
tion of mtertece and control chips
which will replace the ICladen Circuil
boards of today. One-chip video
display generatofl will probably bring
the cost of the video keyboard down
to the $100 range ... like a black and
white television. , . thou gh that may
ta ke three o r four years. Right now
anyone that co mes OUI with a 5400
video keyboard will make millions of
d ollars , .. until the 5350 uni t co mes
out.

None of the present day tape
storlloge systems are ideal for sman

computer systems and the race ;s on
10 invent a mass meme--y slorage
system which is geared to the low C051
computer. Small businesses and homes
don't need very large storage svstems,
nor do they need lightning fast
service, so a tepe system which would
allow yo u 10 get your data in a few
seconds wou ld cut the mustard, , . a
good tra de off aqainst price.

There are tantast lc oppor tuni ties in
the sma ll computer market for making
large gobs of money. There will
probably be more ccmpoters sold in
the nexl year than there are in
existence in the world loday . , , and
maybe five 10 len times that many in
the next year, The hobbyist of today
who gen to know the field and is able
to take advanlage of what he knows
could be the fT'109.ll of lomorrow_

By way of getting used 10 how
early we are in the field, lIS of late
summer 1975, 10 my knowledge, e\len
MITS had not yet 51.led shipping
complete computer systems with
floppy disk oPerating unin , . . they
were CI05e to u. Remember that
MlTS, as of this date, was the only
supplier of micro SYSlems in the
country. Several etters were about
ready 10 go. By the lime this reaches
prin t I expect Ihal Ihere will be at
least three, perhaps four, firms supply
ing operating microcomputer svstems
. .. hopefully with working fl oppy
d isk memories. Flop pies wilt have to
hold unnl one of the mentioned lape
systems is invented. Floppies are okay
... a litlle limited in capacity .. . and
e~pensive by hobby ttandards ...
$1000 to S2000 range.

HAMMING IT UP ON COMPUTERS

How will we be using compulers in
amateur radio? Wilt they further
reduce the QUality of contacts, making
them even more mechanical lhan
loday , .. if thai is possible?

I realize that it ;s popular 10 bad
moulh developments such as thi$. bUI
rre fact is thaI my experience indio
cates that il may well be lhal amaleur
radio never had il so good_ Those of
uS who haw delved inlO radio Tele.
type communication$ are not unaware
of the fascination thaI Ihis mode
hold!;. We also are probably aware o f
some o f t he reasons for the excite
ment an d fun of RTTY as compare<!
to ON and SSB.

There are some basic problems
involved with rad iotelephone co m
munical ions to Which we have given
too li ttle con$ideration. Aue
spending our childhood vea rs learning



how to ta lk with people we can see
and hear ... getting feedback from
them as we ta lk in the way of 'Tunts,
Ye5SeS. nods, etc., and even getting
thew during te lephone con.......sations
• •• 'M!l are unprepared 10 handle the
prospect of ta lking to someone we can
neither hear no r see. We are a t a loss
for words kno wn as mike fright in
beginners known as inc redibly
boring con tacts and dead ly routines in
older timers . .. t he 10-4 of the CBers
· . . the e nd less repeti tions of some
amateurs ... the meaningless descrip
tions of stat ions, we.uher, and such.

Most of your life patterns are wetl
set by the t ime you are five, and that
inc ludes y(MJr aDihty to talk to people
you can't see or hear . The result is
tbat ue brain boggles and rational
conversatio n is virtually impossible.
Th is may e)(p lain the d ifferen ce
between talk ing to ha ms in person and
try ing to wo rk up anyth ing more than
an e)(change o f pleasantr ies owr the
air.

With RTTY we f ind that we haw a
lot more time to engage the brain and
give some thought to what we are
t ry ing 10 say. The resu lt is that in
general (MJr communications are a lot
more interesting . .. more like a ser ies
of leners being e)(changed tha n talk·
iog. II is just possible rbet amateurs
using computers for contact wou ld go
th is rou te . They probably would wen
go one step further and keep a tape of
their bette r efforts so they wou ld be
available during la ter contacts.

Just imagine what an interesting
story you could work up for a contact
about a recent trip , , , a OXpedition
· .. or some good OX worked . ..
some adventures in putting up your
tower stories about how a beam
works you could put real life into
your contacts.

Let's move the clock ahead and
Imagine a contact in 19 78 , .. it is not
you r co mpu ter work ing h is computer,
but it is something like that. You
would get in t ouch and your screen
wo uld have the hello and a list o f
some thi"95 you might be interest ed
in lalking about ... perhaps, a list of
some Ihl"95 you might be interested
in talking abou t . . . perhaps a tist 01
some stories he has on tap for you.
You give an okay 10 the lo wer story
and immediately your screen come!
up wilh the tale of how he read about
this tower ... got the par ts to bu ild it
· .. got it all toge ther and then
cou ldn 't get it ra ised! Your screen,
when you give the keyboard a "go"
gives you a couple ocuees of the
chilp and his frien ds trying to raise the
tower on slow scan. Then more story
whe-n you give him another " go:'

Does your friend have to sit there
and witit while you do itll th is? No, of
course nol . .. he has golten the same
tvpe of stuff from y(MJr system and is

busy watchi ng the story and pictu(l!'S
you have on tap fo r him.

Won 't a ll this take up it IO! of the
hand? Probably not '" th e chances
are tha t hund reds of contac ts will be
carried on in short bursts on a single
chilnnel ... possibly with a tixed
frequency receiver . , , or it may come

down to several fi)(ed channels such as
on f M today.

On t he other hand, it might not
work ou t like that at all , .. but it
COU ld .

COMPUTERMAN IA
Despite a whole lo t of ef fort, I am

still an utte r neophy te in the cern
puter fie ld . I wan t to es tabl ish that
befo re I tell you a bo ut computers,
Okay?

Now that I am no longer involved
wit h BYTE magaz ine , but still have-n't
lost my enthusiasm for computers and
tlleir future in Amateur Radio, I'd like
to do everything I can to encourage
them's as what knows to _ite for
us 'n 's which WlW'llS to know . . . for
13.

Now be lore you Star t to _ite, y(MJ
computer e)(pert, you . . . I want to
lay o n you a litt le though t . , . the
great unwash~d 01 us out here d on't
even speak your language yet . We
don't know a compiler from an
assembler. Oh, we really want to
know and we're looking for you to
e)(plain the wtlole works to us in
simple terms which we can unde1" ·
Stand, not in computer jargon. Just
take a look at the beautifu l job Larry
Kahilner has been do ing in e)(plaining
the basics of diQltal design and y(MJ '1I
get the idea of what we need.

We want to know about computer
design, ham applications of corn 
puters. the diffe rences betw~en the
various sy~tems such as t he 8080
based processors, the 6800 based.
PACE based, e tc. Sure, we know that
in the end all of them will do just
about anything we wanl lhem to. but
we else want to try and under$\and
what the differences are and what
these differences mean to us .

We want to know about how to use
our tele ty pe machines ... our tele
vision typewriters .. . our cassette
recorders ... how to interface o ther
compu ter equipment and use it ...
how good or bad some of the new
hobby computer equipment is and
what we can or can't do with it ...
stuff like that .

We wan t to get a general idea of
whal the major computer languages
mea<!. why which are used and when,
which we should learn ....-.cI why. and
so forth . We want to have an under 
standing of what people mean when
the y refe r to fort ran, to Basic, to
Cobol , to RPG, to PL, and other
common program languages.

We want to be able to hook up
computer systems and use them ...
lor Q<ttTles lor hamming :,.
perhaps for printing out the schedule
of Oscar 7 or the times of po5sible
acquisition of (hear for itctive
Oscarttes . . . moonbouncers want 10
know where the moon is or even have
a computer poi nt thei r antenna . , .
and who o f us would not like to be
able to keep track 01 a ll our ham
con tacts in a computer system?

We want to know where we ca n get
programs for use in our computers,
from the simpler sys tems such as t he
HP65 on up to Altair 8800, Sphere
6800. SWTPC 6800, Godbout PAC E,

etc. The hobby compu ter field shows
no sign of slowing in its growth.

So there you have it . . , we need
articles. Writing for 73 is simple . . .
double spa.oe type it with generous
margins , a sketch 01 diagrams will do
(but be very careful to include every
thing possible), and the best pho tos
possible. If you have trou ble wit h
photos send the stuff he re and we' ll
take 'em. II you have a sou rce o f PC
bo ards for construct io n proj ects be
sure to let the readers know ... if not
we'll try to find one. We also like to
have a negative of PC boards available
for interested readers if possible.

The best par t. perhaps, is that we
pay and pay generously for articles.
Not only are you able to share your
work with others and bring them fun
and happiness, you also get paid .. .
and you get well known, too. Ask
Pete Sta rk and o the r regular 73
authors about tha t l If pub lish ing wil l
he lp you in you r work or to get a
bet ter job, this is a good medium. Of
the ham magazines which pay lor
material , 13 has by a wide margin t he
largest circulation. no mailer what
you may have read in lhe way 01
half ·truths lwell, 39.5% ttlJths l else
where. You want your articles to get
the widest dIstribution, don't you~

Get busy, then, and teach us some
Ihing about computers .. . and try to
remember wha t it was like to not
kno w compu ter language when you
write fo r us.

I/O
Articles on digital techniques and

microcomputers will be iden tified in
73 from now on (see page 52) with an
I/O mark ... this means Inpu t
Output. A computer can't do any
thing unless there is something feeding
it input ... and there is sornething for
it to feed output to. It seems like a
n ice digi tal type te rm.

Continued on page 15
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CU on 20

At the Forefron t

HP-45 Fun (Cont.1

I would like some information
aooUl, or to see pubtished, an article
on ClJ ring the interference from the 15
kHl sweep ci rcuits in TV sets. Th is
gets really strong m ham receivers on
the 160 and 8 meter band s.

Also, how abo ut an article on how
to bu ild a ba ttery-ope rated Q RM
loca tor, using loop antenna (omni
directional), with meter, so a person
could go directly to the noise source'
Have 73 from the first issue. and
alw<JY" enjoy it. CU on 20.

Glen n Lay W7ADS
Yaki ..... WA

I am writ ing in regard to another
let ter which appeared in the Letters
column of the October issue of 73. It
is entitled HP-45 Fun from Sig
Peterson 111 of Portland, Oregon.

The time indIcated by the HP 45 is
NOT accurate. On the HP-4 5 I own,
the t imer indicates 52 seconds erre
60 seconds have etaosec. This has
been verified by checking against
several di lferent c loc ks. b oth erec
t rica ll y t imed by the gener ators and
by quartz crys tals (which are in use
here on the radar site), and by
checl<ing with WWVH.

T h is has pre1ented no malor
problem as the 8 second error is
constant and. as long as f can
remember the error , I have been able
to use my HP-45 as an elapsed time
indicator.

There is aeot ter set 01 presets
which do the same thing. They are as
fo llows:

1. Press the " RCL" button.
2. Simultaneously press 3 keys:

" R • " , "STO", and "CHS". After
obtaining the disPlay as shown in Mr.
Peterson's letter, the re ma inder of the
operations are the same as !ihown in
the letter.

As f work with several engineering
types here," the rad io shop, and the
White Alice Communications System
section. I was ab le to borrow an
HP-35 and an HP-55 to t ry these
programs o n, Ne ithe r of the other
calcu lators will du pl icate t he lunction.

The HP·XX series of calcula tors are

Continued on page 74

I' m grateful to 73 Magiuine for
being 1()()% behind its products. I had
some trouble with a 20 wpm code
tape, wrote and requested that it be
replaced, and two weeks later I
received a replKernent.

Services such as this will keep 13
Magiuine at the forefront. Thank you.

Jeffry M. Blackmon WB2UYI
North Tonawanda NY
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Good Godbout!

Rich ? - or CrMy"?

prin t

I want to tell you about one of
you r advertisers ... Bill Godbout ...
grea t! Some time ago I ordered some
parts from him, and would you
believe I got 1 week delivery? That 's
what I ca ll service. Yo u alwa ys hear
abou t the "bad" guys - I just wa nted
to let you know about a "good" one.

Chuck Young WB8TOW
Waverly O H

individuals who are willing to provide
_istance? A prospect ive amateur
would only need to call or wr ite this
cle..-inghouse, which would see to it
tha t he was contacted by a tocal
ham/club for assistance. In reality t his
should be a function of the ARRL,
but it is Qu ite apparent they have not
f ulf illed thi s need . This would be an
ideal function for some club to pro
vide. In the meant ime, I would like to
volun teer my services to function in
this role. Any IndIvidual /club vmo is
willing to _ as ,helper, anywhere
in the COUntry, is _Icomed to call or
write me to start a list . Any potential
amateurs are also weloomed to oon
tact me and I will strive to find
someone to provide assistance to you.

Dennis M. Brown WA3U RT
R:: 1 Box 136B

Lebanon PA 17042
717-949- 2316

My November/December Issue
arr ived a f ew da ys ago and I haven't
put it down since. My mouth was
hanging in disbe lief as I read W0SYK's
account of his antenna system. It
must be nice to be rich - o r is it just
crilly? - hi.

I also enjoyed W1BNN's artiCle
about his Germany days. I al"",,1'S
enjoy the old t imers' stories or any
story about an unusual occurrence 
particularly involving ham rad io. I
think it is great that 73 encourages
this type of wri ting.. as I fin d it a very
enjoyable interlude from some of the
mono to nous technical artic les fo und
In some o f the other mags.

We ll , keep up the yood stu ff!

Mark Motgida WA1SSW
Billerica MA
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S-40 Sean:h

On Your Markel

Help CIe..-inghouse

thBt

don 't

I note the apparent contradiction
between those vmo are experiencing
difficulty in f ind ing assistance in
obtaining an amateur license and
those who are only too happy to
provide this needed ass istance. From
this situat ion, the need for these two
groups to get together becomes Qu ite
clear. Why not sta rt a sort of clearing
h o u se of names of clubs and

I have been e tching m y own ci rcui t
boards for qu ite a lew months now
and reall y enjoy it.

Since my boards are fo r one -ol-a
kind projec ts, I have been using
Datak's dry transfer etch resist. How
ever. there are t imes when a pen
would be handy for large areas or long
line" I purchased an etch resist pen
and WitS lIery unhappy with the
results. I decided to eonduet an exper .
iment to determine the best pen for
this purpose. The rewlts ale $Uf

prising. Here are the resu lts with t he
best listed first and the wors t listed
last :

1. EI Marko Permanent Mar ker
2. A DI Ink Marker
3. Archer Etch Res ist Lacq uer
4. Carter's Marks-ALOI
5. GC Electronics etch resist

,""
6. Eagle Marker

The Lacquer is not a pen but a
bottle with brush. and is l\ard to use.

Another interesting factor is that
the number 1 and 2 markers are less
tllan hall t he price 01 the etch mSlst
pen and are readily available in most
d iscount stores.

Barry N, Shiffrin WB2FPG
Endicott NY

I am lookIng for a schematic on a
Ha llicrafte r Model $.40 receiver. Even
the Spec$ on t he main power trans
former would help.

Mike Turner
PO Box 85

Flet cher NC 28732

IL-__I

IL- I

1__........11

"

insist
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be r Tly guest
visiting •

views from around the world

The TiIne Has Corrie

Sweet Mystery of Life

The expansion of the phone bands
has been discussed many times in the
past, but very litt le or noth ing has
been done to change th ings around .
We have today more or less the same
distribution of segments for CW and
phone that we had to-tv years ago. In
the last decades, ham radio experi
ments and advances have caused an
ex traordinary transformation. To
mention a few: SSB, FM, V HF. U HF.
RTTY , ATV . SSTV, facsim ile,
satell il O'!$, moonbounce, etc., etc.

With all tbese modes and f ields to
research and e" periment, the
spectrum 0 1 the bands has remained
tile same as when CW and AM were
the pr ime rnode1 of communications.

The t ime has come for a complete
oYerhauling and relitrueturing of the
ham bands. We are a technology
o rie nted group and it is natural that
_ must cope wilh Ihis p roblem in a
technological way. It is very simple to
feed an appropriate computer with aU
the data and inlormation on t he
number 01 hams, modes 01 operation,
percentage 01 time on the air, most
used bands and freouencies, t raff ic
hand ling, loreign reciprocal lice nsees
and t heir opera tion hab its, etc., and
we can come out with a p lan lor the
apprcortete distribution of band
space. You can allocate ten CW signals
on the same space as one sse, and
loginica (ly the CW se!1"em in the
bands only needs to be a fraction of
the space lor sse. Rny with na rrow
shift is another mode that does not
take too much space.

If you take a good look at the 20
meter band, one of the most popular
aoel crowded, VOU will f ioel that Amer·
ican amaleurs IAdvanced and Ext ra)
can work phone only from 14.200 to
14.350 ( 150 kHl l, wh ile the soectrum
lor CW is from 14.()(Xllo 14.350 for
Extras and 14.025 to 14.350 for
Advanced and General . That means
that you can work the whole band on
CW, but only a fract ion on phone.
Why this nrange rule if only a $rTlall
fract ion of active ham s work CWJ

I am a ON man myself, I have an
Extra ticket, and t hink that ON is one
of t he greatest and sure fo rms 01
communication. but I am not a
fanat ic and like to live with reali ty.

Somebody told me that the reaso n
for the phone band limitation was an
old International agreement so we

don't OAM the OX stations with our
powerful linears. I think decades ago
this was a very gracious gesture by the
American hams to the ir colleagues
a broad. But the situation has changed
dramatically. Today these lellows are
using lull gallons, and in America we
have thousands of reciprocal licensees
that devote thei r time to phone
patching and handling traffic for t he ir
countrymen in the USA I am not
&g/IIinst the reciprocal licensing. I think
it is wonderf ul. The o nly troub le ;s
tha t this traff ic is jamming Our narrow
phone bands precisely in the lower
sectors. Please, take the troub le to
lune tre 20 meier band from 14.200
1014.250 and VOU wi ll hear the traff ic
going on.

But here is whal Ilappens when you
need traff ic lor Cucamanga. You
heard a stauon on 14.155 broad
cast ing from Cucamanga, but you
could n' l call the gent leman and ask

As it may come to any neighbor ·
hood, scandal trailed across the r idges
recent ly and one of the local GA Pers
ran off with a young widow to hVf.! in
idyllic bliss high in the ranges. Finally,
one of the loca l GAPers had to look
them up, and he came back with the
sad report.

" It sure is something," the OAPer
reported. " Here he geu up eve-rv
morning at the break of day to watch
the sunrise and his bellowing 01 ' Ah,
Sweet Mystery of Life at Last 1'Vf.!
Found You' QOI!$ echoing through the
canyons. How do VOU figure lhese
Ih ings happen to a fine fellow ? How
do they happen?"

We had to admit that we had felt
some concern Q\Ier these events and
finally had to asll the inevitable. "Do
you think he 's happy?" we said, and
the GR Per snorted.

" How could anyo ne be happy," he
said, "standi ng outside in the morning
sunrise and yelling. 'Oh, now I know
lhe secret 01 it all' ? And all this t ime
the morning OX path will be lad ing
and he has missed a ll the OX a!lilin.
Ho w could one be happy with that?"

him to phone patch Aunl Mynle,
because American hams are not
allowed to work phone under 14.200.
You can't even call them in CW,
because most do not kn ow code.
Now, on the other hand, when the
gentleman In Cucaman!Jil needed
Miami , the only thing he had to do is
come over the 14.200 and ask us to
phone patch Aunt Juanita . And we
genera lly do it. Noblesse oblige.

I don 'l think this is a fa ir situalion.
And I don 't bel ieve that it is recipro
cal and just.

We've come a lo ng way. Ham rad io
rs not spark gilp anymore. The treroeo
dous st rides in technology , the d iversi·
fication of modes, the advance 01 the
state o f the art , call lor a last rev ision
o f ba nd allocations and the t ime to do
th,s is here, NOW.

Albert H. Coya WB4SNC
Miam i FL

Son of a Gun, we had to admit that
he had a point t he re.

• • • • •

Last week we came IICrO$S another
o ne o f lhe local GApers and we just
had to ask how he had done in lhe
recent OX Test. Maybe we should
have U, lked o f other things: It was not
joy lhat crossed the face of the
OAPer, and we had to li$len 10 his
story.

" I figured that in this contest I
would aim for new countries," he
e ~ pla i ned, "and I latched on 10 one
lhat I needed ear ly in the lest . But I
called and called and called. And I
never did work him, I never worked
him at all. "

The GRPer paused under the
weight of the emotions that faged
within, but finally he pu lled himsell
toge ther and was able to continue, " I
never d id work this fe llow I was
calling. I never got him to co me back
to my call. Chased h im for the Whole
weekend but thi ngs just did not work
OUI."

We were properly sym pa thetic, for
we also have known the lonely nights
01 frust rated OXing. "Who were you
calling?" we asked, and thai was
another mistake.

The ORPer shrugged. " UP2 KHZ
was the station I needed ," he
mumbled. " He kept giving his call aoel
I kept calling him a ll weel<end bul I
never did work that Lithuanian. The
iiI'$! UP2 I"ve heard in years. The first
In years."

You know something? We thought
Ihis over fo r a bit, bul what could one
say in a situation like this. Only that
often lhe chase is long and the Quarry
elu$ive. And sometimes one will chaw
one thing while thin king it 1$

someth ing else. And wishing to take
from no man his dream, we said
nOlhing at all.

Give not you r sympathy to the
chaser of the e lusive UP2s, he was not
the lirst to hear the call , , .cece there
was a UF00L o n Franz Josef . . ,

Reprinted from the West Coast OX
acueno.
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·Please note the change in dilte for this contest.

11 you haw any information on iJ contest that'$ not Hsted, plNse let me know
as soon as possible, and preferably at least three months rxior to rhe contest
~re.

Editor:
Robert Baker WA1SCX
34 White Pine Drive
Lirrleron MA 0 1460

(A~L E ~N OA R

Sponsored by t he YLR L, the contest
is o pen to all licensed YL o perators
t hrOlJgho ut the world . Eontec ts with
OMs and net coruects do not coo nt.
General call is "CO DX YL." All
bands may be used but no crossband
opera tion is allowed. Stations may be
worked and counted once on each
band and mode. Phone and CW con
tacts will be scored as separate
contests, so submil separate logs.
EXCHANG E;
OSO number, RSITl, COImlry or state.
SCORING:
Each 050 coun ts one point. Mult ip ly
the number of OSOs by the number
of sta tes or countries wo rked. U
runn ing 150 Walts inpu t o r less on CW
and 300 Watts PEP or less o n phone,
mul tiply the total sco re by 1.25 (low
power mutt.I. Yo ur logs must show
t he input power you are runn ing.
LEGAL CONTACTS:
OX·Yb will include HilWaii and may
contact all 01 the North American
continent which includes the Slates
and Canadian provinces. Afaska Yb
will be counted as OX but may not
contact the Western Canadian
provino::es of VE5, VE6. VE7 and
VEe. Alaskan YLs may contact
Hawaii, the nates. or the Eastern
Canadian provinces. Contestants in
the Nor th America n area may score
co ntacts with OX stations, including
Hawa ii and Alaska (e xcept as noted
abo ve) . T he Western Canad ian
provinces VE5 through VE8 may not
contact or coun t Alaska as OX.
LOGS:
Entries in logs mus t show band
worked at t ime o f contact, l ime. date
and l ransm itt ing po....er. Please prinl
or type and use separate logs for
phone or CW_ Copies of all logs
showing claimed scores and signed by
the operator must be postmarked not
later than February 5, 1976 and
received by the contest manager not
later than February 19 . 1976, Or be
disqua lified. Send logs to: YlR L Vice
President, Beth Newlin WA7FFG , B26
W. Prince Rd . - 06. Tucson AZ
85705_
A WARDS:
Trophies will be awarded to t he first
place winner on each category, a
plaque to the highest combined OX
and NA scores, and certificates to t he
second and third place OX and NA
wonnen.

Ph~

Starts: 1800 GMT Wednesday,
January 28, 19 76

Ends: 1800 GMT Th ursday,
January 29, 1976

ORP-WINTER·CONT EST
Starts: 1500 GMT Saturday ,

January 17 . 19 76

DX·YL to NA·YL CONTEST
CW

Starts: 1800 GMT Wednesday,
January 14 , 1976

Ends: 1800 GMT Thursday,
January 15 , 1976

ARRL VHF SWEEPSTA KES
Star ts : 1400 Your Local Timo,

S<Jtu rday. January 3 , 1976
Ends: 2400 Your Local Time,

Su nday, January 4, 1976
Complete rules for the 29th VHF

Sweepstakes can be found in ue
neeerroe issue of QST (please check
for any IMt minute changes in lhe
rulesl. Brielly, lhe rules are as follows:

All amateurs operating on or above
50 MHz are ,"viled 10 participale.
Contacts between stations in different
time lOnes can be counted only when
the ccmest period is in progress on
both 10nes. Foreign stations may only
work stal ions in AR RL sections.
Crossband work is not allowed as well
as re transmitted signals (repeaters).
Contal:ts wit h airc raft mo biles cannot
count for section mu ltipliers.
EXCHA NGE:
aso Number, precedence (A • less
than 50 Wa tt s input power), your call,
CK • last 2 d igits of year first
licensed, ARR L section or country.
SCORING:
Score one point for each excnange
sent and each receIVed (max. 2 poinlS
per 050). Each secnce counts as a
multiplier only once regardless of
band and no more than one fo reign
country may be claimed as a section
multiplier. Yukon-NWT counts as a
separate mul tiplier. Final score is the
total number oj aso points times tbe
total number 01sections plus 10.
LOGS:
Offil:ia l logs may be obta ined from
ARR L. Send contest logs and sum
mary sheet to : ARRL, 225 Main
Street, Newington CT 06111.

Suggested frequencies are the areas of
060 to 080 k HI up from the bottom
edge of the band on 80- 40-20, 10 kHz
up from Ihe bottom edge of the
Novice segments. Work CW only using
a st raight key, Bugs, keyers, CW key
boards, etc., are not a llowed. Use
"SKN" in place of "RST" whe n
exchanging signa l reports.
REPORTS;
Immediately following straight key
night, send a list of the calls of lhe
stations worked alon9 with your vote
for the best fist heard that night (you
don't have to work himl. Send to:
American Roldio Relay League, 225
Main Street, Newinglon CT 06111.

Check tile Derember issue 01 OST
lor any teu minute changes in the
contest rutes.

Straight Key Night
AR RL VHF S_pstakes
CO Party - CW
OX.YL to NA·Y L Contest - CW

CO Party - Phone
ORP - Winter _ Contest
Simu lated Emergency Test
OX·YL to NA·YL Contest - Phone
Frel>l:h Contest - CW
AR RL OX Contest - Phone
QCWA OSO Party

10.10 Net Wint... eso Patty
ARRL OX Contest - CW
YL.()M Contest - Phone
French Contest - Phone
ARR L OX Contest - Phone
YL-OM Comest - CW
South Dakota QSO Party·
ARRL OX Contest - CW
Flor ida 0 80 Party
Helwtia 22 Contest (H22)
IARS/CHC/FHC/HTH cso Party
ARRL Field Day
ORP - SummM _ Contest
European OX Con lest - CW
European OX Contest - Phone
fARS/CHC/FHC!HTH eso Party
European OX Contest - RTTY
OK OX Cont est

J~ ,

JanJ · 4
Jan10 ·11
Jan 14 · 15
Jan 17 · 18
Jan17 ·1 8
Jan 24 · 25
Jan 28 · 29
Jan 31 . Feb 1
Feb7 ·8
Feb 13 ·1 5
Feb14 ,15
Feb 21 · 22
Feb 21 · 22
Feb 28 , 29
Mar6 · 7
Mar6 ·7
Mar 14 . 15
Mar 20 , 21
Apr3 · 4
May1 · 2
June4 ·7
June 26 . 27
July 3 ·4
Aug14 ·1 5
Sept11 ·1 2
No v 5 · 8
Nov 13 · 14
Nov 14

STRA IGHT KEY NIGHT
Starts : 01 00 GMT Th ur$day ,

Janu ary 1, 1976
Ends: 0700 GMT Th ur$day,

Janu ary 1, 1976
(Remembe r, th is is actually
Wednesday, December 3 1

local time.)

WATT Award

TIARA is row o ller ing an award for
working ten T IARA member s within a
year, beginni ng August 1975. Five of
t he ten members must be non-Japan
stalions. Send a self-addressed
envelope with sufficient IRCs 10

TIARA, 22·5 Oyama--cho, ShibuYit-ku,
Tokyo 151, Japan. for a list of call
signs to look for. aSb and 500 Yen
lor equivalent) should be sent to
JA1AON, Fred N. Illara, of COMaga
zine/Jdpan. His home address is: 8 - 4
To kyu, Matoba, Kawaqoe 350 Japan.
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Ends: 1500 GMT Sunday,
Janu;lry 18, 19 76

The contest is organile'd by the OL
Activity Group-CW. Work 15 hours
maKimum during the 24 hour contest
period, wit h no more t han two pause
periods. Select up to 5 ba nd s from
160 to 10 meters. General call is "CO
ORP TEST." A S1ation is not hand,·
capped if CONXO control and VFO
control are used o n the same band or
the input power of a commercial rig is
reduced to below 2.5 WaIlS. ORO
sta tions - same rules, but wo rk only
OR P stat ions and sign as ". . .la RD";
scoring is the same.
EXCHANGE:
RST, OSO number, and input ( I to
9 1. Add " K" if transm itter is CO or
VX O-contr olled , E>:ample: 579
005I8K.
SCOR ING:
OSOS with all stations are valid u nless
running ORO, then onl y OSOs with
ORP stations count. Contacts with
your own country count 1 poi nt, own
cont inent · 2 points, OX • 3 point$,
and score 3 additional points for a
OSO with anolher ORP station (4, 6

pU.), Score addi tional handicaps as
follows : 1 handicap point fo r each
station using be low 3.5 Watts input or
crvstet coot roned transm itter . Maxi·
mum handicap is 4 fo r any OSO. Beth
stations multiply osa poi nts li mes
the ha ndicap poi nts plus o ne (OSO
pts. x 5 mad to find tota l aso
points fo r that contact. Mult ipliers are
as fo llo ws: own cont inent · 1, OX· 2
points per band and COtJ ntry
according to the latest OXCC list, but
call areas in JA, PY, VE, VI<, W and
ZS count ex tra. Fina l score is total
OSO poi nts (including ha nd icap pIS.)
times the total mult iplier,
LOGS:
Send entry irocluding a "mini·log" to:
Ha rt mut Weber OJ7ST, 0 -3201 Holle,
Kleine Olle 5, Fed. Rep. of Germ.,y,
Logs should be sent no later than
FebnJary 15, 19 76 ,

1976 FRENCH CONTEST
CW

Starts : 1400 GMT Saturday ,
January 31 , 19 76

Ends: 2200 GMT Sunday,
February 1, 1976

Phone
Starts : 1400 GMT Salurday,

February 28,1 976
Ends: 2200 GMT Su nday,

February 29, 19 76
EXCHANGE:
French stations will send RSln and
number o f department , All o ther
stations send RS(T ) and osa number,
SCORING:
Score 3 points for each osa with
French stations or French speaking
cccnrnes 10UF, ON, HB, LX, VE2,
00, HH, 38, 9U·a ·X), Score 10
po ints fo r contacts with F8R EF ,
depa rtment 00,
MUL TlPLl ER :
Coun t o ne mult iplier for each
different department , ON prOlll roce,
H8 canton, and Fre nch speaking
COtJ nt ry per band.
FINA L SCORE:
Fina l score is the total number of
OSO points t imes Ihe tota l mul t ipl ier
points.
LOGS--
Send logs to : Luc ien Aubry F8TM,
Rue Marceau 53, 9 1120 Pa la iseau,
FraICe.

Continued

RESULTS OF TH E 1975 WASHINGTO N STATE cso PART Y

The fo llowing list shows a ll sta tions tha t received certificates for the ir
par ticipation in the contest. VE7ZZ/W7 was f irst overall in Washington and
K0GJ0 /6 was the firs t OIIerall for ou tside Wash ington . ~ ESU LTS
Alaska
Arizona
California

Colorado

Connecticut
Florida

Georg ia
Ilhnois
Iowa
Kansas
Kentucky
Maryland
Massachuseltl
MIchigan

Minnesota
Mississippi
Missour i
New Jersey
New MeKico

New York
North Caroli~

Ohio

0"","
Pennsylvania
Rhode Island
Sou th Caro lina
South Dak ota
Tennessee
Texas

KL7HOX 1,170 poinlS
WSSO D 912

Vermoot K111K 36
K7AL 1,978 West Virginia WASCNN 154
K0GJ O/ 6 9,242

Wisconsin WOYT 1,768
W6KYA 1,590 K9 DAF 396
K00lX 2,124

CANADA - Manitoba VE4UO 180
WB0G EX 1,944

Ontar io VE3 EJK 854
WA1KMP 360 JAPAN JA2 HGA 280
K4HWW 2,204

JA 1WVK 266
WB40GW 2,200

JA7 KE 256
W4LlN 1,232

Washing ton State Winners
WA4APG 5'"
WOWR 702 W7GHTIM7 won f irst place from the fo llow ing 12 count ies: Benton, o.e1an,

W0PR Y 1,6 20 Columbia, Douglas. Ferry , Frank lin, Kittitas, Linco ln, Okanogan, Pend Or ielle,

WB 01AO 1,2 24 Spoka ne . and Walla Walla.

W4KF 8 572 Other winners a re a$ fo llows :

W3YHR 204 Cowli tz county WAnaO, WA7PMW 13,440 points
W1AOE 1,066 W7FGO n 130
waCNL 1,1 20 Grant county W7GY F 9 ,045
WBBPFB 81 4 King county VE7ZZ!W7 79,424
WB0 MAO 5'" W7YTN 27,1 44
W5 RU8 520 K7JCA, W7EXM
W0C1WS 1,824 a nd WA3 0 VH 19,482
K2JFJ 190 WB5NL E/7 14,6 17
WA5YTX 454 WA7F HG 12,1 50
W5TI L 460 WA7 UaG 11,660
W2MEI 704 WA7VBT 11,186
WA4MWP 640 Kitsap county K3USH17 4,284
waCSK 224 Mason COtJnty W7l EU, WA7FKM 3 ,102
K70RO 180 San Juan counly K7NHG 6 ,437
W3ARK 500 Snohomish county K7NCG, WA7S LO
K10 FO 320 and K7UWT 46,787
K4H OU 266 WA7ZSJ17 126
WB0 EVa 1,620 Wahkiakum county WA7BS017 576
WB4WHE/4 600 Whatcom county W7EKM 3, 140
WB8FUO/5 1,560 Whitman county W7YH 29,4 12
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ARRL OX COMPETITION

RESULTS O F THE 191 5 FR ENCH CONT EST

SCORING:
Contacts between members living in
their own or adjacent countries count
one poin t. Contacts between members
liviog in neatby countries that are
separa ted by an intervening ocean or
country count as two points. Ccorscrs
between members living on dIfferent
continents count as 5 points. Contacts
between any member and it member
with a 50 Vear Golden Certi ficate
COUnt for one adchl ional point. A
contact with the aCWA memorial
station W2MM!4 counts fo r 2 points.
Stat ions may be worked both on CW
a nd phone but only o nce on each
regard less of band. Mult iplier: Each
different c hapte r rep resented in your
contacts counts ill a multiplier. Final
score is obtained by multiply ing t he
total number of osa points by t he
total mul tiplier.

FREOUENCIES:
Pho n e : 1805·1825 . 3940-3960.
72 40·7260 , 14 24 0 ·14 2 6 0
2B64Q.28660, 14280-143OO
CW : 1 8 0 5 ·1 B25 . 3540·3560.
7 0 4 0 ·7 0 6 0 , 14040- 14 0 6 0
2 1040-21060.2B04Q.28060
Contacts made on frequenc ies outside
the listed ba nds or on a CWA o r other
net frequenc ies are not valid and will
not count in your total. You may
answer on any frequ ency in the listed
ba nds, but yo u should not stay on any
frequency except that whose last digit
is you r ca ll area (E~ample: W7!K7
would call CO on 20 meters on 14247
o r 1425 7 if on phone o r 14047 or
1405 7 on ON.) Th is rest riction does
not apply to stations outside the 48
states.
AWARDS:
Th is year OONA will award eeeu
ficates to chapters with the t hree
highest aggl"1!9ilte scores. At least t hree
entries must be received from the
chapter. The "Annual Operati ng
Award" p laque will be presented to
the highest scorer in the contest.
Presentation o f the award wi ll be
made in J une. 19 76 . Scores will be
printed in the June 19 76 issue of the
OCWA News/erter. If you contact
W2 MM/4, include a aSL card of your
own to receive a special memorial card
from a CWA Headquart ers.
LOGS:
A sample log may be obtained fro m
Dave O....is by sending an SASE to
him at: 6971 Grand Vista Way. South.
St. Petersburg f L 33707, Ident ify
each sheet of your log wit h your
na me, call, address, city, state a nd zip.
Number pages $et" ially and staple t hem
together. l ist your chapter name and
Golden Cert if icate Numbe r. if you
have one. l ogs sho uld show : time
lGMTl. freq, ca ll. OSO nr. sent. 050
nr. received. his ch ap ter, ope rator's
name. mode, OSO poi nts, a ocl m uttl
pher points - for each OSO. Compute
your own score and include it ....ith
your logs. l ogs should be mailed not
later than February 15, 1976 to Dave
Davis W4GO at the above address. In
case of contrcwenv. the judges' inter·
pl"etation of the rules and their
decision is f ina l.

Conrinued on {J<Ige "

OCWA OSO PARTV
Stam: 2300 GMT friday ,

February 13, 1976
Ends: 2300 GMT Sunday ,

February 15, 1916
Every contac t with another aCWA

member will coont. Briefly the ru les
are as follows; chel::k the OCWA News·
letter fo r any last minute changes.
EXCHANGE:
osa Number, aCWA Olapter Name,
and operator 's name. Send "none" in
p lace of chapter if not affiliated with
a chapter. Holders of Golden 50 Ve.
Certificates should add the suffi~ "0"
alter their OSO Number.

stat io ns will be recognized as a
dis tinct category from multi-Irans.
mitter, mutu-operator stations. Two
transmilters on the band at the same
time is prohibited. Siogle operator
stations may enter in either the all
band. high band, or low band
categories. High band is 20, 15 i1Od 10
meters, while low ba nd is 160. eo and
40 meters. Operating o n a band not
allowed in your class is permitted but
those poi nts will no t be cccnted
toward your toter score. Crossband
and crossmode co ntacts are not
allowed .
EXCHA NGE:
WIVE stations will send RStT) and
state or province. All others seocl
RSIT) aocl power. KH6 and Kl7 are
considered OX.
SCORfNG :
Score 3 points for each completed
OSO. Each station may be worked
once on each band on each mode for
contact and multiplier credit. Final
score is the total rumber of OSO
poi nts tImes the lotal number of
count ries on each band (for WNE
stations). or the total number of
cont in e n tal states plus VEND
licensing arellS worked on each band
{tor OX).
AWA RDS:
A plaqu e will be awar ded to t he
highest single operator OX phone and
ON station (norl'WIVE) in each con
tinent . On both phone and ON, a
certificate will be awarded to the
h ig hest SCOring stanon In each
category and classifica tion in KL7,
KH6, each ARRL section, and each
country oM>ere a valid entry IS

received. Also, a certificate will be
awa rded to each non-country wi~
OX ent",nl making 1000 or more
asos on either mode. ARR L·
a ffiliated clubs may also participale in
club competition as described in OST.

LOGS:
A summary sheet. log she ets, and OX
check -off sheet fo r each ba nd used is
required from all WNE entries. OX
entries must submit log sheets and a
summary sbeet. Separate logs. sum
maries, and chel::k sheets are req uired
for each mode used l rom all ent ries
(no ched< sheets for OX). logs and
forms are 8Vai lable from ARRL, 225
Main 51.. Nnvinqton CT 0611 1. Send
completed forms and logs 10 ARR L at
the address above no later than April
1976 .

Phone

423
199
203

286,116 points
83,720

713.657
198,450
83496

259,449 points
27,880
25,4 10

7.030
274,298 poi nts

26,635
30,615

175,812

CW
334

95
445

UK3A8B
UK9ABA
4UllTU
DlOOC
UK9CAE

Multi .()per ator

OW

To p French Stat ions (siogle~atorl

F3CY ON 809,100 points
FSOP Phone 832,688
5T5FP ON 678,524
6W80Y Phone 3,829,184
F6AXV/MM Phone 836,082 (zone 39)

Other Cou nt rMlS (single operator)

ON LZ1GX
005LX
W8KPL
PY7A LC

Pho ne 13MAU
0 05BA
VE3BS
PV1 EMM

""~
Stllrt$: 0001 GMT SatlJrday,

February 1, 1976
Eods: 2359 GMT Sunday,

February 8 , 1916
Starts: 0001 GMT Saturday ,

March 6
Ends: 2359 GMT SlInd-V ,

March 7

The1e rules were taken from last
year's contest, since ue ARRL has
not released information ;IS of Ihis
_ihng. Cheo::k the December i_ of
QST lor complete rules and any la51
minute changes.

Briefly, the rules are as follows : All
fi~ed station amateurs. worldwide. are
invited to participate. All amateurs in
the 48 states a nd Canada will try to
work as many sta tions in other parts
o f t he world as possible. All other
sta tions will wo rk on ly WIVE stations.
Entries may be in either the CW or
phone section; each is scored indepen
den tly. Entries are furthef classified as
single or multiple operator stat ion $.
Single trarl$mitter multi-operator

CW
Starts: 0 001 GMT Saturday,

February 21
Ends: 2359 GMT SlIndey ,

February 22
Starts : 0001 GMT Saturday ,

March 20
End$: 2359 GMT

SlInday, March 21

France
French speaking
Other countries

Num ber of Participants
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Looking West:

Ventura '75

- ---

The traffic on 101 heading north
seems quite light fo r this hollr on a
Saturday evening for long
stretches il seems that this To rino is
the only vehicle on the road ••.
another vehicle passes and that sets
me to WOndering out loud . . . her'e I
5" at 55 .•• the lTIuimum limit tha«
one can legally travel without the
eBers' pal "Smokey" doing his
number on you, and on ;II major
f reeway with this linle traffic on it
... well,;II speeder just stands out like
;II sore thumb. Anyone who risks the
_ath of the CHP (California Highway
Patroll to $BYe a couple of minutes
while e<Youle from point "A" to
point " 8", and risks not only his hfe
but that 01 everyone else on the
highway, has got to be a "bad guy" in
my book. Besides, the evening is so
clear that to speed would only take ;II

lot away from the excitement of the
I!"Ief1I5 to come later this l"Yening ...
rel.... i l you are. few minutes Iale lor
the even ing's festivitieos , .. so what?
... WR6ABE, Bun's repeater on Mt.
Wilson, breaks squelch on the
Motorola as I start up a rise ... damn
thing has ears tha t seem t o hear
ellt!rywhere and a voice to match, ..
well , here's my chance , •• better give
Bill a call and confirm things ...
" KHSIAF/6 Ventura from WA61TF
mobile 6 . . . ..-e you there Bill?" ...
"WA6 IT F mobile 6 from KH6IAF/6
, " what 's your ETA, Bill1" .,.
"About half way there and expect to
be about 10 o r 15 late, .. go ." , . .
"OK . .. call me on .52 when you
reach the California Avenue off-ramp.
The hotel is just across the hii1'way
... go." ... " Call you on .52 in about
25 minutes 735 for now.
KHSIAF /6 Ventura from WA6lTF
mobile 6 on highway 101 clear
WR6ABE" , ..

That, friends, is the way the
weekend began. While most people
attending th is year's ARRl South
~tern Division Colll/entian I\iId
mlIde their plans weeks e..- lier. I had
not been sure until about tt.-ee that
afternoon as to whether I would or
would not make it . Already. I had
missed the first 1% days of t he get ·
together du e to business commit·
ments, bu t the lure o f an event such as
this is just too much for yours truly to
resist. Besides, I had to be there by

noon Sunday to COlIer the SCRA
meeting for t his column. Mainly, I did
not want to miss the banquet t h is
eve ning. No, not for the food, though
a good d inner was promised; it was
the keynote speaker at the banquet
t hat I wanted to hear .

There are very few people that I
truly admire. people wf10 haW!
developed within their chosen field of
endeallOr to a point of true overall
professionali sm, to a poin t where
society recog nizes them as being the
best in their business. The man that
was to speak this evening was one of
those few and. as someone iOl/Olved in
the same profes.sion, thouqh on a far
more limited scale , this was one time
that I intended to be there. Hence the
rush to leave work at 6 pm and be at
the Holiday Inn in Ventura by 8.

Fro m the very beginning 01 the
United States space program, the
broadcast media haW! always given
COlIer. of the events top priority.
From the first experimental Vanguard
flights of the late 50s and early 60s. to

Alan Shepard's first manned lIight. to
o ur first moon landi ng, to last
summe r's A po l lo -S o y u z joi nt
U.S. ·Soviet venture, we had but to
turn on the one-eyed monster to "be
part" of it.

Covering events of this magnitude
takes the skill and talent of many
people. and I suspl!(:t that one could
sit and compile lists that might well be
longer than an ed it ion of this maga
zine. Technic ians, engineers, reporters,
editors: Specialists in every aspect of
news dissemilliltion. working with a
combined effort to bring the story to
you at the moment it happens. Pro
fessionals in the true sense of the
word, and among these one name has
always been a par t , One person has
always been a part of space flight
news coverage as far back as I can
remember: Roy Neal of NBC News.
To most AmeriClns he hitS been one
of the knowledgeable voices that has
guided them throui1' the intricacies of
space flight - both manned and
unmanned. To us, the members of the
amateur radio community. he is more
than that, for he is one of us; he is
Roy K6DU E, an amateur radio oper
ator in which our entire community
takes pride.

"

Bill Pasternalr WA61TF
'4725 Titus 51. :<4
Pilllorilffla Dry CA 91402

Roy began his talk; one could feel
the silence of his audience, the kind of
silence that is given to show respect
for t he person wh o was about to
address them. He recounted the
subject that he knows well: the
history of space flight from i1$ infant
hood to the marvel 01 the Apollo
Soyuz orbita l link·up, His explan.
tians of how early attempts at media
c o ve ra ge and the rather crude
mt!thods used back then were even
tually developed into polished format
as a resu lt of technology gained Irom
the Space Program itself were
extremely enlightening. Today, we
have come to take live television
pictures from space as commonplace,
but how many of you remember those
tense moments of anguish in the days
be fore communications satellites?
Waiting for a repor ter's voice to

crack le in $Ometimes heavily aSBing
SS8 to note that a safe splashdown
I\iId occurred i1nd our astronaut WilS

back safety? I do . . . it was not all
that long ago .

One might say t hat Roy t ook us on
a trip through time: back to the
beginning. up to the present and then
perhaps a peek at the fut ure . He told
us how the knOlNledge gained i1S an
amateur radio operator has aided him
in the past and continues to aid him in
developing the commonication links
necessary to cover these events. You
could fee l the p ride tha t this man has
in being a member of the amateur
rad io community. Th roughout his ta lk
he subtly tied h is profession as a
broadcast journalist to his love of
amateur radio in a way such that you
could almost feel that the two were
inseplllrable - yet at the same time
toully independent em ities.

I suspect that it was his closing
remarks which caught the imagination
of every i1mateur present, especially
those of us who are VHF-oriented.
The space shuttle will be the next step
in the story of man's conquest of
space and eventually, maybe even in
our own lifetime, men may live on the
moon o r other celestiill bodies. To
paraphrase Roy, eventually there may
be amateurs on the moon and perhaps
even repeaters up there ... the
pictures that formed in my mind were
unreal. Imagine working the world on

I

I

,
I
I
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VHF or UHF with bu t one SQuelch
tail ... imagine the thrill of t he day
when there will be an amateur
repeater on the moon the
thoughts jus l blew m y mind cern.
pletely. When he f inished, there came
an ovation befining the speaker and
the words spoken,

As 1 sit here writ ing th is some two
weeks later, I cannot he lp but th ink
that I was witness to something
special. I h..,e done much soul sean::h
ing tryi ng to find a reason for th is
fee ling, but alas, I can only guellS at it,
Maybe it's due 10 my desire to
emul at e people like Roy and his
collea~~ (though on a far smaller
scale) here in this column _ a feat
that I doubt I will eYer achieve. To
take on a responsib ility such as
Looking West o r any ot he r form o f
news reporting endeavor as an ongoing

pro;ect is no easy task. There has got
to be a love of what you are doing and
a sense of respo nsibility to make su re
you str ive to do yo ur best . In the
many times I have watched Roy on
the "tube'" doing his job, I h.ave
gotten jl,.l$t this feeling - th.at of the
true professional doing the kind of
wor k he loves, the kind o f work that
is a part of him. Anyhow. for about
40 minutes on the evening of O<:tober
25, 1975, in the city of Venturi,
California, there was a special kind of
ma gic, a magic I will always
remember ,

Next month we will tell yo u a bit
more about the Convention itsel l , bot
lor now it's time to get on with some
of the FM news - and that means the
SCRA meeting held in conjunction
wit h the Convention on Sunday,
Octobe r 26th. If I were to choose one

word to desaibe rbe major acc0m

plishment of this particular meeting. it
woul d be " Reu nification." As
reported last month, we were awai ting
the OUlcome of "Concord '75," a
meeting that would de<:ide il there
would or would not be a statewide
coordinating council and, if there was,
e xactl y wha t form it would take .
Unfortuna tely, my deadline was about
a _ek prior to the aforemen tioned
meeting, so we can only now report
that there will indeed be a CARC,
basically along the format ive lines
ou tlined in ear lier columns. The newly
reorgan ized CARC got a real "shot in
the arm" with t he decision of the
SCRA general membership to have the
SCRA formally affiliate With CARC as
southern region 144 MHz and 220
MHz liaison, (I use the word " liaison"
for lac k of a more descriptive word.l

10

Roy ~al K6DUE 0' NBC- TV ~ws speaking at the ARRL South wesrem Division Convention in Venrura. Phoro by Bill
Pas ternak WA 6 /TF; special processing by George Roberts.



The SCRA will still retain its own
author ity within its administrat i'o'l'
area, and will continue operalions as it
has in the past. 115 move to aHiliate is
one of support of the concept of a
sta tewide organization overseeiog
proble ms of a sta tewide or neucnar
nature. It remains now to see if the
Northern California repeater and
remote owners, i.e.. lhe recent ly
eslablished NARC organization, will
erse aff iliate.

As it was expla ined by Gary Wood
WA6DTX of the CARC, qrea t care has
been take n to structure the "new"
CARC to prevent any SOr! of
unilateral power structure from
developing. The directorship will
consist of rep<esenlatives from each of
the four (yes. I know that past

colum ns had said t!wee. but III

Concord it was decided thai t here
would be four regional bodies)
regio nal coordinating bodies. Each
regional body will appoint three
people to act as area representatives to
the CARC Executive board and any
one member o f this board will have
Vf!10 power over the act ions of tile
entire board. The rem,lIning lhree
board members will be the officialS o f
tile CARC itself, and this body will
not involve itsel f in mailers of local
coord ination pol icy or with local
standards and practices. The main
purpose of the "new" CARC is to
provide the California FM oommunity
with a totally unif ied front in dealing
wilh other areas and other organiz.

t ions such as the FCC. the AR RL, etc.
The vote to affil iate was u na nimous
and. along with SCRA's current chai r·
man Dick Flanagan, Bob Thornberg
WB6JPI and Dick McKay K6VG P
were erected as SCRA representa tives.
lAs SCRA Chairman, Dick Flanagan's
appointment was automatic.}

I suspect that Gary summed up the
goals of the " new" CARC 00$1 in his
apen ing remarks. To pa raphrase whal
he said. at one ti me about ten years
ago we were all one FM community.
but over the years we have permitted
ourselves to drift apart and become
individual interest groups (such as
repeater and remotel . The aim of the
reorganized CARC is to bring all
specia l interests together once more
under o ne rool for the cont inued
well -being of amateur rad io. The first
general membership meeting o f CARC
will be held here in the SOIJthland next
spr ing, and at tha t time I hope to be
ab le to report on some "good things"
coming from CARC.

Talk ing about o ff icial recognit ion.
the amateu r radio communily rNlly
got some o f the best yet. Aboul a year
ago. a group o f local amateurs banded
logether and formed the Com munity
Amateur Rad io Service, an o rganiza
tion that has worked along with the
Los Angeles Police Department in an
effort to help thwart the spread of
cr ime. These amateurs have d evoted
the ir sp;Ire time in pu blic $PfVice
toward the ir community and the ir
succeu has been such tha t the LAPD

has seen fil to issue the followiog
leiter to the CARS people :

Willidm Orienstein
President CA.RS
C/O N.B.C. T. V.
3000 W. Alameda
Burbank. California

Dear Mr. Oriefl$tein

Cirizen i n llOlw ml'nt w ith local poIia
is of pilnmount imporrance in any
crime prevenrion program. During the
last year your organization has been
if/S trumental in combaring rising crime
palterf/S within our eree. Please
convey our commendation to your
en nre organization. Your help h(J$

undoubtedly reduced aime in areas o f
deplo ymenr and saved our raxpayers
in time and m oney.

If my offia! can be of any /lMistance
during subsequent deployment please
contact me.

($1 L. Binkley. Lieutenant /I
North Hollywood Area
D:!mmunit y Relations Officer

Talk aboul good pu blic relations!
In my boo!< the fo rego ing is super
good "PR " fOf the amateur radi o com
muni ty: Amateurs working hand in
hand with the police to make a safer
commun ity fo r you and me to live in.
We need more groups like this all OYl'f
the natioo. since the c:onc:epl of publ ic:
serl/ice is one of the basic preceplS o f
amateur radrc itself.

RESULTS OF THE 1975 ORP ~ SUMMER - CONTEST

member, wo rk an y 10 members and
send a fist of those contacted alo ng
with $3.00 to the manager in your
district .

~ ESU LTS

OR P Section W rst 10 places of 54 entries )

<;'11 Points s.."" InpurPo_

1. WB9LGZ/9 12908 40 3 Walts
2. GW4 DOO 10976 4<>" .&5
3. G31GU 8088 160-15 3 &8
4. G3DN F 7688 80-15 3 &8
5. HB9QA 6250 160·20 8 &3
6 . DJ7MG 6187 0020 7
7. DL6ZGIP 5662 0020 2
8 . DJ3WM 5439 80.20,15 e
9. GW3PGIP 5372 '0020 2& 3
10. G3 NEO 4988 0010 2

Ben Band Results

Band Call Score

160 DJ1ZB 180
80 DJ91E 2680
40 WB9LGZ19 12908
20 OK1MGWIP 148'

" G3DNF 1040
10 DK5AOA, DK70JA 78

F irS! place in the ORO section (of three entries) : DM2FI UP, with 48 points.

K5MRU, Box 445, La Fer ia T X
78559. by April 1. 1976, For com
ple te resuhs, see the 10·10 Net
Summer Bulletin. To become a 10-10

S TS
T EN·TE N NET

WINT ER aso PAR TY
Starts: 0001 GMT Saturday,

February 14. 1976
Endl : 2400 GMT Sunday ,

February 15, 1976
The co ntest is sponsored by the

Ten ·Ten Inte rna t ional Net of
Soulhern Califomia, Inc. , and is open
to all amateurs - but only 10-10
members are eligible for awards. AU
conlacts must be made on 10 meterl.
any mode. and a station may be
counted only once.
EXCHANGE:
Name. OT H and 10-10 number .
SCORING:
1 poii'll for each cont act; 1 poi nt if
with a 10-10 member; 1 poi nt if
outside your own state, Pl"O\Iince or
country. Maximum of 3 poinu fo r
anyone contact.
LOGS:
Logs should include date and time of
each contact as well as the required
excha,.. information.
AWARDS (fO' 1{J.10 members only):
cerrueares to fir$l and second place
winners in each US d istrict, Alaska,
Hawa ii; each VE district ; Central
Am e r ica and Caribbean; South
America ; Europe; Africa and South
Allant ic: Asia and Northern Pacific;
Austral ia, New Zealand and South
Pac ific. Send logs 10 Grace Dunlap

frampage B
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HAM HELP
I am a subscriber to 73 Mag, I think

it is a very fine magazine. This note is
written to thank 73 Mi1!JHine for
publishing Ham Help, as appears on
Pi9I! 6, Nov/Dec, 1975:

I wrote to Fred Kahn WB2TBC for
ham help and within one wet!k
received an informative reply. The
information will be of great value to
me. Thanks to all the fine people at
13M..

Edward Victor WN8S EG
lake Milton OH

World Radio News, a newspaper
published for hams, 2509 Donner
Way, Sacramento CA 95818, has

12

MANSF IELD OH
FEB 8

The Mansfield MidWinter Ham·
fest /Auction is now a new day and
location. It will be held on Sunday,
February 8, 19 76, at the Richland
County Fairgrounds. Forums, large
indoor flea market area, displays, door
~ize1 and auction; easy access from
171 and US 30. Registration $1.50 in
eoveece, S2.OO at the door. Tables for
flea market $1.00 each, Doors open at
9 am: auction begins at 2:00. No
oommission charged. Talk-in 3,972.5
kHz 146.52 and 146.34194 MHz.
Add'tional inlo and advanced tickets
from Harry Frietchen, Jr., KBJPF,
120 Homewood Rd" Mansfield OH
44906. ( 419~ 529-2801 home; (419)
524 ·1441 work.

WHEATON Il
FEB 8

The Wheato n Community Radio
Amateurs annual midwinter hamfest is
Sunday, February 8, at the DuPage
County Fairgrounds, Wheaton, Illinois
(Manchester Road, near County Farm
Road). 8 am to 5 pm . Ti<;kets $ 1.50
advance, $2,00 at the door. For
advance tickets ')end $ 1.50 each and a
sell ·addressed stamped envelope to l.
O. Shaw W90Kf, 433 S. Villa Avenue,
Villa Park , Illinois 60181. Advanre
tickets postmarked no later than
February 1.

TRAVERSE CITV MI
FEB 14

The Cherryland Amateur Radio
Club will hold its thi rd annual Swap 'n
Shop on Saturday, February 14, 1976
from 9 am to 4 pm at the North
~tern Mi<:hj,gan College campus in
Traverse City. Falk-in 146.52 and
3935. Door prizes will be given a~y.
Fo r mare information contact Bill
Mader WA8 WWM, Bo~ 2, Empire
A.F,S., MI 49630. Donation is $1.00.

offered to supply amateur radio clubs
wit h the names and addresses of ali
amateurs in their respective areas who
are newly licensed or upgr-aded. Our
club has used this seotee since June
1975 and has received over 200
names SO far.

We send each one a copy of our
new~letter and an invitation to visit
our next meeting. Over 10% have
joined our <;100 aod more are ODming
each month. We give others the name
01 a club closer to their homes. A
great service - use it.

Bob Reiley WB2 FHN
Hall of Science Rad io Club

Flushing NY 11352

CUYAHOGA FAllS OH
FEB 27

The 1976 Cuyahoga Falls Amateur
Radio Club Annual Auct iQrl and Flea
Marke t will be held on February 27,
1976 at the Bolich Jr. High School,
Cuyahoga Falls, Ohio. Ad missio n
$ 1.50 advanced registration. Deadline
February 1, 1976. $2.00 night of
auction , Talk ·in frequency :
8 4/24·04/64-52/52, Call: W8VPV.
Advance tickets: K8VAK and XV l ,
3043 De Walt Dr., Akron OH 4431 2,
216-644·12 13.

ROCK FAllS Il
MAR 7

The Sterling Rock Fa ll s Amateur
Radio Society Hamfest will be held
March 7, 1976 at Ste<1ing Hi<)h School
Field House (b igger and better Ioca
nonl, 1608 . 4th Avenue, Sterling Il
61081. Tickets S1.50 advance 
52.00 at door. Fo r info write - Don
VanSant WA9PBS, 1104 5th
Avenue, Rock Falls Il61071. Talk.in
94 simple>< .

VERO BEACH Fl
MAR 20· 21

The Bi Centennial Treasure Coast
Hamfest wi ll be held at the Vera
Beach Community Center Silturday
and Sundav, March 20 and 21, 1976.
Sponsored by Vero Beach Ama teur
Radio Club, Inc., and SI. l uc ie
Repeater Association, P.O, Box 3088,
Vero Beach Fl32960.

WASHINGTON DC
MA R 24

1976 ARRl Technical Symposium
on Mobile Communi<;ations will be
held on the evening of Wednesday,
March 24 , 1976 at the Statler Hilton
Hotel, Washington, DC. Areas of
interest are: HFNHF /UHF mobile
communications, repea ter technology
and operations, signaling and control

Please place my name ,n your Ham
Help column.

Mark A, Arnold
5022 Herme PI_

Apt. E·5
Valdosta GA 31601

Please add my name to your list 01
Ham Helpers. As a ham I've had the
ITIOlt lun and learned the most while
helping Olhers get the.. license or

techniques, soectal mobile communi·
cations (AMSAT, ATV, RnV, etc.I:
especially $I.lbjects of interest to both
ama teur and commercial mobile rad io
users. Summaries are d ue by February
I , 1976. Manuscripts, photo of autho r
and biographical sketch of amateur/
electronic background due by March
1, 1976. Wnte: Paul Rinaldo I<4YKB,
1524 Springvale Ave" Mclean VA
22101 or call (703) 356·89 18 even
mgs.

ST, CLAIR SHORES MI
APR 4

The South Eastern Michigan Ama·
teu r Radio Associ ation is holdin g its
Eighteenth Annual SEMARA Swap
'N' Shop on April 4, 1976, h om 8 am
EST to 3 pm EST. II will be held at
the South Lake High School in St.
Clair Shores, Michigan, on the South
west corne r of Nine Mile Road and
Mack Avenue.

MEADV il lE PA
MAY 1

The Northwestern Pennsylvania
Swaptest will be held May I, 1976 at
the Crawford County Fa irgrounds,
Meadville PA. Free admission. $1 10

display, Flea market begins at 10 am.
HOlJrly door ~izes and refreshments.
Commercial displays weloome. Indoor
if rain , Talk-in 146 .04 /64 and 146. 52
MHz. Details: Crawford Amateur
Radio Society, Box 653, Meadville PA
16335.

JAFFREY NH
MAV15

The ht Annual Fly In and Flea
Market will be held Silturday, May 15,
1976 at the Jaffrey Municipal Airport
lSi11ll!r Ranch) in Jaffrey, New Hamp
shire. 73 MiIgJ,,'ne will bost tbe event.
Picnic facili ties , food stand, grea t ice
cream, horseback r iding available at
Silver Ranch stables across the road
from the airport (200 yds). Plenty of
hangar space for exhibitors, etc. Come
one - come ali - if you can't f ly 
drive - but get here, Ja ffrey is 6 miles
south o f Peterboro ugh on U,S, Rt
202.

upgrade. I have an Extra class license
and a First Class Rad io telephone
license and would enjoy shar ing my
knowledge with others interested in
ham radio. My phone number is

272·4944. I'm available evenings and
all day Silturday alld Sunday. 73 and
keep up t he goo d work.

Tom Frilol WB91UQ
19455 Staffords hire Dr.

South Bend IN 46637



Langley field Incidents -

T o transport Goneral
MacArthur I had the teal
shaky ship pulled ou t of
the back ot the hafllliJf
and d usted off .

1925

Along toward the end of October,
one 01 my men told me t hat his
mother was in serious condition in a
80$1011 hospital and asked me for a
few d<lY1 fur lough to visi l her . t !I<lve
him the fu rlough and, in addition, I
got Major Westover 10 author ize a
fl ight to Boston for him. We started
out earl v the " ex! morning in a D H
and gol as fa' as Cape Mav. N.J., when
we were forced down by weather.
Next mor ning we got an early start,
stopped il l Lakehur$l for weather
information, fueled at Mitchel Field,
and got to Boston by early afternoon.
While my passenger was visi ting his
mother Ilested a Moraine Parasol that
II group had assembled but hadn't
been able to find a nyone to flight test.
After inspe{;ting i t I offered to take it
off and f ly it around tor a few
minutes lor $25 and another $25 if I
landed it 5afely. I got m y 550. I
stayed the night w ith the Ha l Bazlevs,
(l had delivered an LWF plane to him
in 1923.1 On the way bact; t he nellt
d.Jy I ren into treetop weather
between Bollillg and Lallgley. I
del::ided t"at before the t rees got any
taller I had bene- sit dow... in t he first
fie ld tha t came alollg. I landed in a
muddy farm fie ld near Mimini G rove,
Va. The farm was run by four
bache lor brothers, Th ey had no
phone, so I got them to hitch up a
horse to a wagon and drive me to the
nearest phone. which was in a small
store three mile$ away. Then I
checked m wllh Langley operatioll$ so
they would...·t start a search fo r us.
While at lhe store I bought 10 Ibs. 01

Ilour , 10 lbs. of sugar. 10 Ills. ot salt
and a gallon ot morasses to take back
to me farm. This was real back
country. The fa rm was pre tty much
sel f sustai ning. so they were glad to
get the staples ' b rought in exchange
fo r d inner, bed a nd brea kfast. They
had no watch o r clock 00 the place 
lived by the $U.... No elect ricity or

running water (. pump over a _II in
the yard!. but lhey did have a three
hole back boose. By noon the nexi
day the field had dried out a bi l, $0 I
managed to hft off and get back to
Langley tha t aft erocc n.

Somet ime in Septe mber a you ng
recruit was assigned to my squadron. I
had a tal k with him when he f irst
reported; a ... ice kid just ou t of high
school in t he Penll$ylvania Dutch
country. He was assigned to one of
the maintenance crews in the hangar .
About the middle 01 November
seYeral bombers on the line were
idhllg their engif"le$ preparatory to a
formation takeoff when, for some
reason, this recruit, who had been told
to re move one of the wheel chocks,
ca me from under the wing and walked
r ight into a n idli ng p rope ller. We sent
a corporal and a flag home with him.

On the 30th of November my tu rn
came 10 t ly what they called the
"Model Airway: ' This was a weekly
scheduled DH trip that took 5 days.
with stops at 16 Air Service fields
from Detroi t to St. Louis, and
averaged about 25 flyillg hou rs. Any·
way I was away 0n this tr ip when two
o t my lieu lenan ts paid off the
squad ron for November. Among tho se
they paid was the deceased recrui t.
The e rror wasn't di scovered unt il a
couple of months alter all th ree of our
tours 01 active duty had ended. The
two lieutenants and I had correspo....
eerce with the Army on the subject
for tile next five years.

Sometime in September I got
orders to provide a bo<rber- and aew
10 transport General MacArthur to
Bolling Field. D.C. I got tbe word that
he was going to either te$t ify a t or be
on the court o f the Billy MitChel l trial
in Washington. Th e message was clear
so I had the real shaky sh ip pu lled out
of the back o f the hangar and dusted
off. I tested the engines, made a short

test hop to make sure it would hallg
together , tllen set her out on the line
10 await the General's arrival. Ohl I
forgot. I had my electr ician r ig a wire
10 the right ellgi ne ign itio n switch
fro m a bullon on the side of my seat .
When the b utton was pressed, the
r ight engine wou ld cut out. When
MacArthur arrived, we l in ed h im out
with helmet and goggles and loaded
him into ue copi lot seat - and away
we went. I pointed out the empennage
(tail) t hat was fish tailing its way
behind 1,1$ and told him t"at. alter all,
we couldn't expect these WW I stick
and wire plaf"le$ t"at were engineered
and built 8 to 10 years ago to last
forever . I a lso to ld him that I thought
we were jus l lucky that t here was no
war going on where we had to use the
types o f aircraft we had for any
mil itary missions etc.. etc. In lhe
meantime, that right engine ke pt mis
behaving. I managed 10 keep our
average grou nd speed down to about
SO mph on the t rip. Upon our return
to Langley that afternoon Old Wobbly
was put '" the back of the "angar
iI')iI ln.

One day I was checking Bill
Winston Ia n old Iriend fro m Carlstrom
Field l out in a bomber. He was an
excellen t p ilo t but he hild never flown
a two eng ine plane. In about twenty
m inutes his a ir work was OK SO I to ld
h im to try a landi llg. Betcre I go any
further let me expl ain t te t in t hose
days fly illg fields _ e all grass - no
ru...ways. So, to get on W1 lh the $lory,
Winston was making a good landing
approach into the wind when I saw a
DH coming in for a landing downwind
- and headed righ t for us. We were
leveling off when I dec ided that the
fe llow in the DH hadn't seen us, so I
poured o n fu ll power and to ld
Winston to pull up right . We missed
the DH so Winston took the ship
a round and landed it OK. We missed a

collision by about 30 fee1. This was
nol an enjoya ble ex per ience, so I went
r ighl to the field operalions o ffice 10
enter a complaint. While I was ta lking
it ov er with t he operations officer.
who should wa lk in bu t Majo r West·
over, the field Commandant . He was
t he pilot 01 the DH and was a ll shaken
u p. He took the ent ire blame for the
inc idem and begged pardon. etc. I
told him that we were all luc ky and
should be glad that we hadn't made
the boys in lhe hospital hea t up that
big pol of wa le.

Three or four nigh ts a month we
had to do a tow targel mission lo r the
anti·a irc raft and sea rchlight baner il!$
011 Fortress Monroe. This was a
bomber job. The target was about 25·
x 10' and was made 01 canvas with
weights to keep it f lying as near
horilon ta l as possible . A tow cord
with release was at tached to the ta il ot
the bomber and then laid 0 n t he
grou nd pa rallel to the tak eoff ru n for
about 1200 feet to the tow target.
When you took off after dark you
would p ick up the target and cl imb as
fast as po5Sibie and proceed to t he
Chesapeake side 0 1 Forlress Monroe at
about 1500 feet . The searchliljl ts
wou ld try to find the target and pass
it o n from one to th e next. Then the
ann-aircraft battery would shoot at
(hopefu lly l the ta rget. We wou ld
ma ke passes over the ba tterv for
abou t an hour. each t ime comillg over
at a di fferent al tItude and from a
differen l direction. Then we would go
back to Langley, release the cord and
larget and land. II was so rt of fu ...
elecept that $Ometimes the eou
airc ra tt shells would come tOO close
for comfort.

Next month I' ll wind u p my
Langley Field tour of act ive duty with
a cou ple of inc idents and jump into
t h e hotel and restau ra nt range
bus ine$$ for awhile .
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MICROPROCESSORflNTERFACE
BOARD OFFERS

MULTI·LEVEL BUSING
A new Plugoord, from Vector Elec

tronic Company, acx:ommodates up to
two supply voltage levels to permit
the use of a wide variety of m icro
prccessor and interf ilOlt circui ts. Desig
nated Model 4350, the board has
copper cladd ing on opposite sides fe-
shielding and to supply primary power

(plus on one side, negative on the
other}. Interwoven lig-zag lines, also
on opposite sides. facilitate power

distribution. The combination allOW$
convenient use of both MOS and TTL
devices.

Primary power buses, which pass
under the DIP positions, are unpee
!orated and opposite one another.
Th is provides bypass capocililnce 1e-
t rans ient suppression. The l ig-lag lines
are a lso opposite but with the zigs and
zags out-of-pha1e. There is ample
sp;Jce and mounting means on the
board for bypass capacitors at each
DIP position and also at the incoming
power position.

The large 7 in. by 9 .6 in. board will
hold 53 fourteen e-- sillteen·pin OIPs.
Alternately, five 24-pin micropro
cessors arw:l 45 DIPs may be placed in
the main field. Either socket blocks or
individual socket pinS may be
mounted to order, or the board wi ll
mount 4Q. pin microprocessor (0,6 ,n.
tab spacing} units. Plugbords may be
purchased bare as Model 4350. Addi .
tiona l DIPs may be placed in the Side
margins or in a large unclad area at the
top of the board. Fe-- jnputfoutpu t,
the board has 40f80 etched cootects
spaced on 0.125 in. centers. Unclad
areas may also be used for DIP 1/0
connectors. Alternatively, tape cable
connectors may be attached at the top
or side of the board.

T he DIP board . or ig ina lly
developed for interlace with Tell<l$
Instruments' 980 Series computers,
has a multitude of general acouca
tions . Due to the abundance of e xtra
0.04 1 in, dla. holes on tent h-tenth
grid, the board may also be used for

14
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al1illog circuitry, mounting resistors
and IT\O$l other components easi ly.
Euber t he Vector P173 Wiring Penci l
tec hn ique (wit h solder) or wrapped
connections may be used.

On t he left side of the board t he
letters " A" through " I" mark each
double nire-hole zone. Alo ng the
bottom the letters " (Y ' through "Y"
designate vertical zo nes. Like a road
map, specil ic components may be
called out by the coord inates. DIP p in
numbers from 1 to 7 are etched into
the clad area. General X- Y coordina te
numerals are shown at to p and
bottom.

The Plugbords are made of Ilame
retardant glass material and have all
surfaces t inned except the con tact s
which are ruckel-qotd. Ho les for
ejectors are supplied for easy card
remova l.

The boards are priced at $1 4_95
each in 1·19 quantl ly. with quantity
discounts available. They are in stock
at Vector Electronic Com pa ny and
may also be ordered through the
l irm's AVID distributors in t he United
Stales and Callilda.

Vector is a major manufacturer of
sockets, termillillS. connectors, pri nted
circuit boards, card cases, enclosures
a nd complete packaging systems.

Vector Electronic Company. Inc.,
12460 GIMlstone AVffiue, SylffliJr CA
91342. Phone: (2131·365-9661: TWX:
(910j -496- r539.

ffom page 3

Inputs are things li ke teletype
mach ines. television type_iters,
ASCII output keyboMds. cassette
tapes. paper tape , , . things like tha t.
Outputs are mostly the same things.
110 . You'Ulike it .

110 also represen ts the fund amenta l
quantities o f d igital electronics. ze ro
and one. Okay?

IS ANARCHY SO BAD'
While I've only been listening to the

citizens band in New Engla nd and
New Yor k, what I've bee n hearing has
been very encouraging. The fac t is
that the FCC policy o f just leaving the
CBers a lone has worked out rather
we lt. The CBers themselves have
aceommodated to the medIum and
many of the excesses of the past are
that.

The sunspot minimum has helped
the situation. of course. The ban o n
amplifiers has helped, too.

It 's been ages since I've heard any
bad lanquage on CB . , . mo51 of the
contacts there are very friendly,
r itualized and superficial , " but they
are rad io contacts and it is a fact that
millions 01 people are gening a taste
of what radio can do . . , jus t a taste,
mind you.

Whenever I hear an Amateur bad
mouthing CB I ask if he has used CB
WIthin the last year or so , .. t he
ans_r. without lail, is no. 1 haven't
hea rd any CB users gr iping much

NEW MILLEN CATALOG

Re member when you could walk
into a d istr ibutor a nd buy such
good ies as coil lo rms, switches,
mec hanical dr ives, h igh voltage con
nectors and the like? They are st ill
availa ble f/ICtory direct. along with
other goodies, from Millen. Send for
their new Cil talog. J_ Milkn Mfg.
Co. , 150 E)lchan~ Sr., Malden MA
02148.

3 NEW HUFCO UNITS

Hufcc - the makers of t he popular
3 digi t Commu nications Counter,
rw5-3. des igned specif ically to read
o ut transmitted fr eq uency
announces t wo new f requency
counters and a prncaler. The two
counters have 300 mV sensitivity and
operate IhrOlJgh 250 MHz. They are
called the model TW5-300 and
TW5-GOO lor three digits and six digi ts
respect ively, Both the three and s ix
digit units OlJtwardly look iden tica l to
the ir 30 MHz counterparts (no pun
intendedl. Both come equipped with
1 15 V /IC power supplies. but will
work with 12 V d c throu!1' a 1 Watt
droppi ng resistor. The most amazing
thing about the coun ters is their price'
The TW5-300 is $99 9 5 ki t 1$1 17_95
as:sembled) and the TWS-600 is only
$ 119.95 kil 1$139_95 assembled ).
Current ly the un its are avai lable only

about CB as it is today. I'm listen ing
Whenever I drive anywhere and find
the toad informa tion of great value
and many of the overheard co ntacts
<juite int eresting. Most are I1Ot .
Ililtura lly.

I may be _0119 about all these
people who are gelling the ir feet wet
lor the first t ime in rad io communica
t ions being prime material for co nver
sion to Amateur Rad io_ I' ll be most
interested in hearing your luck with
this . _, or lack of it.

Those CBers who are Sl'f1OUS

enough about the medium to get
sideband gear seem 10 be par ticularly
pri me targets for Amate ur Rad io
classes. It' s somet hing to think about.

The corning de ·regulation of ama
teur radio may look a little less
frightening to those who leel that
stricter controls are needed rather
than freedom if they spend some time
operating on CB an d see ing what a
totally unregulated radio system is
like and how amazingly well it works.

PC COPYR IGHT
Warning ... if you are de'signing or

manulacturing printed circuit boards
you wou ld do _II to include a
copyrigh t notice on the board , Mo re
and more manufacturers are regretting
this oversight as bogus boards turn up
in their repair departmenl , , , boards
with their circuits on them, but
obviously made by someone else .. .
and poorly made.

Bill Godbout recen tly got I board
in for repai rs .. . he couldn't be lieve

from the factory, bu t dealer inqui ries
Ire invited (must be on Ietterhead l.

Hutcc's low cost prescaler works
with any counter, and will multiply
the capabil ity 01 the counter by 10 up
to 250 MHz, It co mes assembled, with
its own power supply on a singte PC
board suitable lor inseni"9 inside t he
case o f your present counter. The low
pr-ice is $59.95. Low t requency limit
is approx imately 1 MHz.

D-O's MAGN IFIER/ LAMP

If you've been doing any IC con
51rU'C1ion projects or kit building, you
are well aware tha t ooe of your most

important needs is some way to see
wha t you are do ing. Enter the 0·0
Emerprises combination magnifying
glass and fluo rescent lamp wh ich
clamps on your workbench - or even
a card table, if you are more t he
instant workshop type of buildef ,

The f/ICt is thai you need I lot 01
light and a lot 01 magni fica tion to
make su re t hat all tho se holes are
soldered r ight on PC boards and th at
there are no bridges between islands
or plug.in contacts. With the 0-0 you
can work WIth both hands Iree and see
exact ly what you are doing.

PermiS$ io n is gran ted to cut out this
tittle piece and leave it for the XYL as
a hin t for a present. Loo k lor the ads
or write to DO, Box 7776, San
Franc isco CA 94119. Costs less than
550. Be sure to see the ad in th is issue.

it, how could one 01 his boards be
warped ioke that ? A c lose Inspet;tion
provided the answer: he'd been ripped
011. I've seen rip-offs 01 Southwest
Tech boards too. SO there is a lot 01
that nonsense goi"'9 on.

Warning . . . il you are going to buy
a PC board . make sure you get it from
the manufac turer if you are ever going
to wan t help with repairs. The buck or
two you save by greasing the palm of
a r ip.o ll artist may come 10 haunt
you. Look for tha t copyri!1't mark
when you buy a board and watch out
lor f laky outfits ... there are a lot of
them.

FOREIGN LANGUAGE
My lirS! brush with computer fo lk

was when I decided to investigate the
possibilities o f an in-house computer
lo r 73 Mag,u ine. I q uick ly fou nd that
the sa lesmen were una ble to commun
icate with me. I turned to some
ham-<:ornputer friendS and found that
they, too. spoke in computer 11I"!fUlIgE!
and were unable to interface with the
English-speaking world_

What is it that happens to o therwise
no rmal people whe n they learn to talk
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in computerese? Seemingly they then
forgel what it was not to know Ih is
language and to be unable 10 turthe
communicate with lhe non-computer
wor ld. Weird.

We need a lot o f fun damental
articles in 73 on mic rocomputers and
t heir amateur radio IIPplications, but
we also need to hwe these ...... men in
ei ther English or, YoOrst case, ham
language. One of these days so meone
is going to come along who has
learned the computer field and still
remembers that there was a l ime when
he was not sure what software subrou
t ines were .. , and he is going to
become riCh and famous as an author.
Well, famous . anyway.

73 SWEEPSTAKES WINNERS
As an experiment 73 ran a subscrip

tion sweepslakescontestlast Fall with
some allractive prizes. The idea was 10

create enough enerqy in subscribers to
get them to send in renewal cards
early and he lp us to save money by
not having 10 send three and four
notices.

The first prize was a windjammer
cruise for tWO .. . a len day e xtraViJ
ganza of sailing. skin diving, swimming
and possib le Oxceotnoos among the
rarer Caribbean islands.

The second prize was an lcom
IC230 with ac power supply ... and
who couldn't use one of thew . . or
even IWO)

Third was a Cbronee digit<ll watch
, , , then a MITS 908M calculator, still
one of the best of the breed and way
above mO$! of the hand calculators in
use ful func l ions.

Other prIZt!S awarded were a
cassette recorder, a d igital crock for
the shack. an ASCII output keyboard
and many of the 73 books. In all there
were 117 prizes awarded.

The windjammer cruise for two was
won by P. G. Kaiper WA7UM F of
Milwaukie, Oregon. Enjoy.

The IC-230 went to John Grubs
W8GRT o f Sy lvania. Ohio. The
Chronex digital watch was won by O.
R. Krusza WB21UO of Eggertsvi lle,
New York. The MlTS calwlator went
to W6ROP in C¥loga Park , Californ ia,
the ASCII keyboard 10 C. P. Isbell
K5EWC in Seguin, Texas, the cassette
recorder went to Mickey Gallagher
W6JRA of Colton, California and the
digItal l:lo<:k lor the shack to an L.
Kushrer of Bur""nk, California.

One of these dayt.. when we get
things organized again, we'll gel

ano ther subscript ion renewal swee p
stakes going . .. hope fu lly on a regular
basi$. Right now things have been
happening so last thaI we are ~ing a
diWl:ult time keeping up.

" GET OFF TH IS
NET FREQUENCY ..."

A n ice fro nt page ar ucte in t he
Columbia. Soulh Carolina The Stale
described how a loca l am<lteur (Hen ry
Randall ) helped save a c..l'liIdian boat
headed from North Carolina 10 the
Virgin Islands. The emerqencv call
came in Irorn VE0MCM/MM with
three Caoadians aboard and lost in a
heavy storm for three and a half dayt.
and 5QrT\(' 4 50 miles off course.

The eeu carne while three locals
_re havmg a chat on 75 melers.
Henry S,I1 up with them all night and
he lped the Coast Guard find the lost
boat and save the th ree men. All were
sufferi ng !it!r iously from seesckoess
and were too weak to stand up. Two
are, as of this report , still hospitalized
and listed as in tel' ious roodition.

The medic:a l adv ice passed along by
Henry IS credited with keeping the
men alive unti l they were rescued. In
all il was another of those amate ur
radio emergency situations 10 which
all of us can poin t with pride.

Well, almost all. There was a c:hiIp
in Florida who refused to give his call
but who was very insistent that the
emergenc:y be moved down below
3900 kHz so he could conduct his net.
Th is lid wouldn' l shUI up until some
one took the time to explain to h im in
detail why his net frequenc:y was
being used for a n emergenc:y. I
sup pose we have to have o ne li ke that.
right?

Thanks to WA4AIV for the report
on the emergency and mce newspaper

dippings 01 the amateur radio PR
which resul ted.

MOBILE NOISE

A nice article came in reamtly on
mobi le operat ing. but it had one
striking omISSIon there was
nothing about how 10 gel rid ot tile
worst e nemy 01 mobile l:ontacu . ..
noise. Oh, there have been articles on
t his problem in the past, but cer
design is keeping up with arid paS$ing
tbe old l«hniques.

The time was when you could
easily eorare ire "Park coil and set

about gening r id o f ignition no ise and
t hings were cool. How many of you
have looked into your engine com
partment rea.'l'll ly? I confidently
ra ised lhe long hood of my Datsun
280Z ... hell . I've been at this for
years, big deal there's noise in the FM
rig .. . and even worse noise on 10m
. .. as a matter of fact you would n't
believe the 10m noise .

It didn't t ....e me long to discover
that something has happened to auto
mobile design , .. this car of mine is
packed with cables going all over the
place. I did find the coil . but I
couldn' t find the transistor oscillator
which drives it ... and that seemed to
be wha t was garbaging the 10m
receiver . How could I gel rid of the
noise when I coutdn'l even find the
main element s o f the system? Oh, fo r
wise guys who ask why I d id n' t get
out the instruc tion book . . . I did,
have you looked at yours? Mine did
not give any hint as to where any
oscmeror was loca ted.

The dealer who sold me tha t car
~ hook his head over the wild
screec hing noise coming out of the
speaker. Seems he has a lot of l:usto
mers Wllh the same problem and he
doesn't know anything to do about it.
He did show me a big manual on the
ca r and I managed to find the
osc illator by tracking through the
eiect rtca r system. The diagra m was
more l:omplic:ated t han most com
puler schematil:$.

Has anyone out there been able 10

qu iet the l:ry of these newfangled
transistor csctuarcrs they're u~jng to
dri ve spark l:oils these d ays? I need to
know and I'm sure a lot of others
would like to know too. It I tell you
something confidentially you'll no t be
angry and keep back the mod lor
quieting my monstet'", will yOU? I lied.
That wasn' t 10m where I had all that
noise, , , it was tl m.

INSTANT CODE ?

Well, almost_ The faet is that it is
possible, using reaontly disaJVered
techniques, to learn the code in a
trecuon 0 1 the t ime mos t of the old
t imers had to devote to it . It isn't yet
completely p"i nless, bu t a whole lot
of the sting has been removed.

Funny , the modern sySlem 1'101

only works, it makes sense, roo!
About the only thing wrong with il is
that it rues in the face of about 50
years of teaching in t he handbooks
and license manuals.

Any old t imer will tell you that to
learn the code yoy hiwe to start slow
and then pick up SPf!l!(I ..s you Ie..rn.
You can learn it that way . . . if you're
got lots o f ti me and pa t ience. That
system has defeated a n awful lot of
prospective amateu rs who didn't have
lhe patience il took 10 do it tha t _yo

Think about il for a moment. The
whole idea is to train your mind to
aUlOmat ic:ally recoqmze a sound
pattern and have your hand write a
lener. It's not mUl:h di fferen t from a
101 of otber pe t teees we tNl:h cor
selves .,. tying shoes, driving .,.
playing an instrument. But whiJ1
happens to the learning process if we
keep chang,"g the sound patterns we
a re t rying to pattern into the mind ?
Morse code at f ive words per minute
deesn' l sound anything al all like
eight or twelve words per minute.
What we have been doing in t he past is
learning to copy at one speed. then
another, and anothe r . .. dr iving our·
selves unnecessarily l:razy .

The modern system is to learn the
sound of the charac ters <It the speed
you want 10 copy and just space the
cbarecters to give the mind t ime to
wor k, Even at five words per minute
eac n character should be sent at the
desired 13-per, This will cut a hundred
hour beckbreeker into a ten hour
jaunt.

Now, WIth over 25,000 of the 73
code tape cassettes using this system
in use, and with most o f the cjcb
organized classes using tho! 73 code
c:aS$ll1tes, few prospochve amateurs
are having to slave away wilh the old
system ... thank heaVl!!ns.

The whole cessene proiect came
from my effort to find out whil:h
code teaching system was best so I
could recommend it in the magazine.
After reviewing everything I l:ould
find, , d«ided that none were what I
l:OOSidered up to-d ate. I talked WIth a
couple code tape people and asked if
they had any plans to modernize ...
no. So I said what the he ll and sal
down and made my own master tapes.
II was a grueling experience turning
out a solid hour of absolutely pertece



Chuck WA /KPS, Joe WA /PUE and Sandy WlPVF work to get the 73 Magazine Oscar antennas into oron.

code wil hout var iat io n in speed. Try it
$OrTletime, vou code l reaks.

The cassettes now available stan
with an introductory one hour tape
that teach es the 40 characters you
need to know ... letters. numbers and
punctua t ions. Many people gel them
in an hour , For those going for Nov ice
or Tech there is a six word per minute
lape, one hour of gibber ish, unmemor
izable. Those made of ste rner stu ff
can go right to the 14 word per
minute tape. It's slow going at first ,
OOt then th ings fall into p lace and
instead of copying a t l ive, six, seven.
eigh t, etc. , you find you are copying
at 141 And you also may no lice Ihat
the old hump at ten words per minute
jusl isn' t there.

The hu mp was the painful resul t of
finally being lorced by the speed of
the code to stop translat ing and, at
long last, get started where you should
have in the f irst place ... ilUtomatic
copying. Everything befo re the hump
was wasled . Some people, with monu
mental effort, are able to tr ansla te
cod e . . . listen to the character and
the n rem ember what it is . .. right up
to almost lwe lve words per minute. At
Ihis time the speed of t he brain won't
hack it lurther. It 's 50 much more
difficult tha t it is , real pity when
people get into that bind.

For speed demons I have a 25 wpm
tape. Canadians may prefe r the 10
wpm ta pe. Ext ra Class devotees will
want the 2 1 wpm practice tape. I've
fle\Il!l" heard of anyone failing the FCC
exam when they could copy this tape.

The ma jor problem in copying code
lor the FCC is ovl!l"coming the pa nic
of the test , By sett ing the speed on
the ta pes a bit h igh I've found that
this margin is enough to bring on a
giant sigh of relief when the code test
starts ... it sounds so slow compared
to the tape that aU fear disappears and
tre whole Ihing is. piece of cake. The
FCC tests are in re lat ively plain lan
guage too, which gives you an extra
margin since the tapes are in cypher to
prevent memorization.

OSCAR CONTACT
After noting the low level signals 01

Oscar 7 in mod e A and t he beautiful
signals in mode B, I could see which
way I should go. But there were some
serious Iel:hn ical problems between
wanhng to get on via Oscar and
iloCtually gening on the air. You don't
yet go out and buy a 432 sidebiind r ig
to poke tha t signal into Oscar .

The downlink was not much of a
problem. I got a KLM two meter
circularly polarized beam for starters.
Then came the Vanguard converter to
be mounted up at lhe antenna. That
should do ,t. About that time my
Signal One gasped and emitted a very
expensive smel t. That was going to be
my downl ink rece iver on 10m. Panic
. . . eased by some promises by ITC
(which 'MIS the manufac lUrl!l" of the
figl to fix it. Th is later 'MISchanged to
a deal whereby we would get I couple
of their Multi·2000s in e xchange .. .
not quite as good as the converter into
a hot 10m rece ive r, but usable. We're

still waiting lor the Multi 's , .. or t he
Signal One ... or something.'

Tucker had an old Yaesu 560 in
good shape so we bought tha t and put
that into the line as a receiver. Oscar
ca me in line on this once the antenna
was in place. That was hal f of the
project ... well , considering the com·
ple xity. that was 1/1011'1.

Alter a good deal of digging around
I located an outfi t in California which
made 28-432 MHz tube type con
verters ($140 ) . , , and I got one. Th is
meant a second 10m rig to use as an
SSB generator with about one Watt
output to d rive the converter. My
Atlas wou ldn't hit the right part 01
t he band so I ended up borrowing a
Ten Tee Argonaut from Tufts Rad io
. . . bless Tufts. The convert er on ly
had abou t f ive Watts output, not
nea rly enough to tick le Oscar, particu
larly aftel" going through a hundred
feet of CDiX and a phasing sect ion.

Sensing lhat I was going to need
more than a little help with this whole
matter I enlisted Sandy Cole W1PVF
who drove up from Bo sto n not a. few
times to work on the antennas. the
equipment, the rotators and Ihe feed
li~ As things got closer to fruition
Chuck Martin WA 1KPS and Joe
Polcari WA1POE swung into ac tion,
digging up power supplies to run th is
a nd tha t, spe nding hou rs on the ro of
changing the feedlines and the con
necrors.

In line with need ing more power at
432 MHz, I contacted TPL and even
tua lly end...:! up wilh a not inexpe n-

sive 432 amplifier. Not inel<pensive at

all. But nice.
After chel: king out the sySlem and

getting it about ready to go, Chuc k,
Sandy and Joe came up one Sund ay
a nd spent the better part o f the day
getting every thing ready. Oscar was
due over in mode B at B: 10 pm
according t o ou r figures. We
adjourned lo r a leisurely dinner- at a
nearby restaurant and then headed
back to the shack, an hour in hand_

Chuck del:ided to check out the
ant enna rotat ing system . . , the pass
would be almost directtv overhead. He
swung the beam upward and il stuck !
Ooops. The three of t hem heitded to
the roof with a l\ack saw to hack off
the back end of Ihe antenna boom
that was hitti ng the ch imney, pre
vent ing the lBO" swinging of the
antenna vertically then they
needed a 10 ' step ladder ... quite a
deal in the black 01 nigh t in November
on top of a sharply peaked roof. With
minules to spare and mlJ(;h coordina
tion on 52 via HTs the an tennas were
ready to go and the rig f ired up.

Pic ture lour people all tuning for
signals, t rying to grab the mike and
zero in o n received signals. There were
$!!Vera l minutes of arms, legs, body
language, and grunt ing belore my per
sistence won out and I managed to get
momentary control 01 both the trans
miner and the receiver .. , and get a
contact wrth WA6UAP ... 5 ,,5, he
said. I gave him a 5x7. It was e xciti ng.
We'd made it.

Continuedonpage 144
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Trekkies, Build this

Starfleet Communicator I
by
Marc I. Leavey. M.D. WA3AJR
1D-J Tentmill Lane
Pikesville MD 21208

TOPSECRET
CLASSIFIED

FOR COMMAND
LEVEL USE

ONLY

The plans contained herein are drawn from
data in storage at Startteet Archives, UFP,
and ore released for information only. Oper
ation of communications devices within this
sector of the galaxy is restricted under
UFPCC regulations to authorized individuals
only .

"S tar Trek," a t el evision show popul ar
in the late 1960,>, spawned a cult of

followers that cannot be believed. There are
Trekkles in all wal ks of life, particularly
among college students, electronic engineers,
doctors, and, it is hoped, hams. There arc
books, models, and national organizations
devoted to perpetrating the culture of the
United Federat ion of Planets. In thi s vein, I
have designed and built a functional model
of a Starship communicator.

The Communi cator, as any dyed-in-the
wool (or velour ) Trekkie knows , is t he
a ll-pur pose , futu ristic HT carried by all
landing party personnel . Besides a basic, long
range tr ansceiver, t he communica tor also
contai ns a transporter beacon for bea ming
up and an emergency distress signal for
urgent transportati on . This version, design ed
after the TV model, has all of these features .

On the front panel, there are the
speaker/mi ke, t hree LED function lights,
and two control swi tches. A hinged lid
covers the controls, which serves the dual
function of on/off switch and an tenna . The

I.
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OI'UNIJUNCTION TRANSISTOR ( R ADIO SHACI< 276 ·111 OR EOUAL. )

alternately selects the Grecn or Yellow LED,
to represent LOW or HIGH power. The
second switch normally shorts the Red LED.
When depressed, the short is opened, light ing
the LED, and a current is delivered to pin 4

LED fun cti on lights represent ON (Green),
HIGH POW ER (Yellow), and EMERGENCY
(Red). Two push-button switc hes control
the HIGH-LOW power function, and the
EME RGENCY beacon. Opening the Com
mun icator lid not only t urns the uni t on , bu t
prod uces the charac teristic series of blips
which identifies the hand-held device.

The circuit , shown in Fig. 1, is for the
basi c pulse generator th at su pp lies the
effec ts for the uni t. The uni junction tran
sistor is use d as a simple oscilla tor, the
output of which is fed to a 7493 4-bit binary
counter. Four pulses arc derived from this,
in a one-half second gate, and fed to a 555,
connec ted as an au dio oscillator. The output
of this goes to a speaker.

The complete communica tor schematic is
illustrated in Fig. 2. The LEOs arc wired in
ser ies with the pul se generator, and no ser ies
resistors arc needed, as current is effec tive ly
limi ted by the pulse generator. A 200 u F
capac itor is needed across the battery to
bypass internal res istance. Two SPOT push
buttons are wired wi th the LEOs. One

19
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sPKRf--flFig. 2. Complete Communicator schematic. 51: magnetic reed relay. 52, 53:
SPDT push-buttons. LED-!: Green. LED-2: Yellow. LED-3: Red

of the 555, triggering a continuous oscilla
tion.

Several techniques were tried for turning
the communicator on when the lid was
opened. The method finall y settled upon
was the usc of a magnetic reed rclay under
the cover, with a small bar magnet mounted
on the antenna lid .

Mechanically, the device is co nst ructed in
an appropriate sized, small wooden jewelry
box. Such boxes arc unive rsall y used by
jewelers for necklaces, ctc. , and one can
usually be scrounged f rom a wi fe or girl
friend. The speaker is a small, sur plus ear
phone. Suitable types arc available wide ly
for a couple of doll ars. A snap-in pipe bowl
screen, wi th the snaps removed, serves as a
miniature speaker grille. The LEOs are
press-fit into the fro nt panel, and the
switches moun ted co nventiona lly. Fou r
teen-gauge wire is bent into a rectangle and
covered with window screening for the
ante nna lid. Two rings from the center of a
cheap ballpoint pen are soldered to one side ,
and the assembly mounted on a plast ic tube,

OPE RAT ION INSTRUCTIONS
FOR

SF MOO. 6272 HHC

1. Stand in a rea sonably clea r area for transmission.
2. Open the unit wi th a gentle fl ic k of t he ....,.iSl.
3. Production of several coded blip$ an d illumination of th e ll'"een tell tale indicate the

unit i$ fun ctioni ng and ready for U$8.
4 . Speak clea rly into the speaker /mike. remembering that this device has an

ins tan taneous voice operated tran$mit and receive circuit.
5. If rece iving stat ion complains that your signal sounds weak. boost power by

depressing the left push-button . The yellow tel ltale indicates high po wer opera tion. USE
MIN IMUM POWER T O GET THE MESSAG E ACROSSI

6 . FOR EMER GE NCY US E O NLY: Depress the ril1lt push-button. The red tel lta le
comes on, an d t he automatic beacon is activated. Whe n the button is released, the
telltale elltinguishes to conserve power , but the beacon is continuous. Assume transport
position; beam-op should commence with in 30 standard seconds.

7. This device is limited to o ne parsec communications range. As long as a Fede rat ion
ves$81or receiving monitor is within that range , com munica t io ns will be possible .

20
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acqu ired fro m an old Bic pen. A small spacer
glued to the bottom of the tube serves as a
mou nt, and to keep the ante nna assembly
fro m slipping off. In order to activate the
hidden reed relay , a sma ll magnet is glued to
the antenna, ncar the hinge. All of the
electronics fit comfortably onto a 3 x 5 cm
piece of perfboard , with the wiring done
poi nt-to-point. De tailed co nstruc tion is left
to the builder, but, with reasonable care, the
finished result shou ld delight any Trekkic.

I would li ke to exte nd sincere than ks to
Ro bert Glaser WA3MSW, who aided
immeasurably in the construction of the
commu nicator. We wou ld like to note that
co nstruction has been started on a small
transporter. A shortage of dili thium crystals,
however, has stalled the project. Any reader
wi th an adequate supply is invited to write
to the above address. •





• •

by
A. E. Plavcan

P.O.80x6173
Anaheim CA 92806
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S y n t h e sized receivers are gradually
ap pearing in the marketplace. Their

numbers wi ll increase as the cost of complex
tCs drops. They all opera te basi cally the
same, using the phase lock loop (PLL)
tech nique of generating L.O. (loca l oscilla
tor) freque ncies. One crystal is used to
generate the whole range of L'O. frequencies
- each frequency as accurate as the crystal.

Here's a projec t that will provide you
with several precise (.D05%) frequency sta n
dards and also get you famili ar with phase
lock lo ops.

The heart of this un it is the NE562 phase
lock loop. Internall y it has a phase com
parator, adjustable low pass filter, a. VCO
(voltage - controlled oscillator) and two
outputs. It also has provisions for inser ting a
program mable divider between the phase
comparator and VCO, thus permitting fre
quencies to be changed.

The frequ ency ran ge of this device is 1 to
10 MHz in 1 MHz steps, wit h an accuracy of
.DOS% at each frequency (greater accuracy is
possible with a closer tolerance xtal]. The
output is a symmetrical square WiNe at each
frequency that is useful as a scope t lrnebasc

calibrator, checking bandwidth and fre
que ncy response of HF amplifiers, cali
brati ng com mu nication receivers with the
100 kHz outp ut, or as a "cloc k" for future
IC projects.

All of the ICs (including the NE562) are
readily available from electronic mail order
houses. The remaining few parts you can get
from you r junkbox. They are all "or equiva
lent."

How It Works

Before we get into the detai ls o f construe
tion, a little basic operation of phase lock
loops may be helpful. A basic phase lock
loop consists of a phase comparator, a VCO
and a low pass filter, as shown in Fig. 1 .

The phase comparator (or phase detector)
has tw o inpu ts, the reference freque ncy and
the output of the VCO . The ou tpu t of the
phase comparator is a dc control voltage
proportional to the phase difference
between the two input frequencies. The
control voltage equation is Vc = K(Bref '
evco ) where K is a constant in volts/radian
and (eref . e vco) is the phase difference in



A

Synthesized

Ie frequency

Standard

radians. Now the yeO frequency is co n
trolled by a de voltage. As the frequency of
the veo lends to drift, a phase error
develops and is fed back to the comparator
whic h compares it with the reference signal
and produces a de voltage that c hanges the

frequency of the yeO in the direct ion that
wil l reduce the phase error. Since the yeO is
contro lled by a de voltage, any ripple on the
voltage wi ll FM (freque ncy modu late) th e
Yeo. That 's the purpose of the low pass
filter between the phase co mpara to r and

OUTPUT
REF PHASE LP

f-
COMPARATOR FILTER

VCO

8
VCO

8

Fig. I . Basic phase lock loop,

8
R EF PHASE LP

VCO
COMPARATOR FI LTER

8
VCO

+ N

OUTPUT

Fig. 2. Variable divider added to basic phase lock loop.
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Fig. 3. Schematic diagram. R I-R 12 - !4 Watt carbon resistors; CI I, CIS, Cl9, C20, C25, C26 - 20 V disc; Cl2 - silver mica
Elmenco OM 19; CI3 - silver mica (2 - 680 pF in parallel) OM19; C/4, C21 - 35 V Sprague type 1960 , 474X0035HA I,. C17,
C/ 8 - 35 V Sprague type 1960, 105X0035HA I; ICI , IC2, IC3, IC5, IC6, IC7 - SN7490 decade counter; IC4 - NE562 phase
lock looo; ICB - SN7400 NAND qate; ICg - SN7413 NAND Schmitt trigger; QI - 2N5/ 72; XI - 10 A1HL .005% crystal (series
resonant) from Ian Crystals, 2400 Crystal Dr., Ft. Myers FL 3390/ ; Ll - .7 microhenry inductor; 51 - rotary switch 4 pole 10
position, Centratab PA -1015.

VCO, to reduce this rip ple. It also helps to
set the ca pture ra nge of the loop .

One drawback of Fi g. 1 is that it will only
work at o ne freque ncy. The outpu t fre
que ncy is the same as the refere nce and
there is no way to change the frequency. If
we put a variable div ider (+N) between the
VCO and the phase comparator feedback
path, we can vary the frequency of the VCO,
then divide it down so that the phase
comparator inpu ts are always the same. This
allows us to change the VCO yet mai ntai n
the same inputs to the phase comparator.
See Fi g. 2.

The control voltage equatio n now is:

Vc= K[ElCCf - ~co ]

where N is the number programmed into the
variable div ider. The operation of this
system is the same as the basic loop
desc ribed above.

The Reference Circuitry

The circuitry of Q1 is a 10 MHl .005%

crystal controlled oscillato r. R2 an d R3 is
the bias network. C12 is the feedback
capacitor and is part of the resonan t tank
along with C13 and Ll. If you don't have a
.7 uH inductor for L1, you can make your
o wn by winding 19 turns of #30 magnet
wire (closewou nd) o n a 1/2 Watt resistor
(lOOk or larger). C13 is 2 680 pF capacitors
in parallel. Xl is a 10 MHl .005% (series
resonant) crystal.

C25 is a coupli ng capacitor to the follow
ing IC. Nor mally, a shaping circuit would be
included here. But the rise and fall ti mes at
10 MHz are adequate to trigger the tc. We
will need a diode though (CRt) to clip the
negative going transiti ons and preven t Veb
breakdown in the Ie. IC I, IC2, and IC3 are
wired to divide by 10. The outpu t of IC3 is
at 10 kH z. This wil l be the reference si gnal
for the phase comparato r. You'll note that
IC3 is wired a li tt le differentl y than IC, and
IC2. This is done so that a sy mmetrical 10
kHl square wave is fed to the comparator.
R5 reduces the drive level into the compar
ator.

2.



The Programmable Divider Circuitry
Pin 4 on IC4 is one of the YCO outputs.

R10, R11 and C20 couple the signal out
while still maintaining a dc path for the
emitter in IC4. This signal is fed into IC9
which is 1/ 2 of an SN7413. The SN7413 is a
dual Schmitt trigger. A Schmitt trigger
improves the rise and fall transitions over a
wide range of input frequencies. Since the
output frequency changes from 1 to 10
MHz, suitable transit ions are necessary over
the full range of frequenc ies to insure
positive triggering for the following IC. IC7
is a prescale r. It divides the ou tpu t of the
VCO by 10. This was done so that the
programmable divi der following (IC6) will
operate at a lower range of frequencies, from
100 kHz to 1 MHz. Propagation delays
and race conditions can cause false triggering
at high frequencies. IC6 is the programmable
divider. This is where all the switching of the
system takes place. Basicall y , we want to
divi de all freque ncies ou t of t he YCO so th at
the outpu t of the program mable divider is
always 100 kHz. For example, if the YCO is
at 5 MHz, the prescaler reduces it to 500
kHz and the programmable divider is
swi tched to +5 and the output is 100 kHz. If
the yeO is at 9 MHz, the programmable
divider is switched to +9 and the output is

100 kHz. IC6 can be switc hed from +2 to
+9. Now at 1 MH z the output of the
prescaler is 100 kH z. We don ' t need the
programmable divider here so it is simply
bypassed. The output of le 6 is further
div ided by lOin le 5, wi red to provi de a
symmetrical 10 kHz square wave out. R12 is
the same as R5, to reduce the drive to the
phase comparator. Rt5 , CR2 and CR3 are
part of the +7 decoding. eR2 and CR 3 can

ZI + e 2 2
5.0 V5% 1"' 500 F
IW ,f, ~

ZENER 15 V

Fig. 4. Power supply. R13, R14 - carbon resistors; C22 - 15 V; C23, C24 
50 V; T1 - 12.6 V rms power x fmr Allied 6K3611F,. ZI - 5 V ! 596 zener
diode IN4 733A ; CR4-CR7 - IN4002(PR V 100 V, I A).
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Fig. 5. Programmable counter switching and VCO tuning diagram. Cl-ClO - Elmenco DMIO or DM,S silver micas (see text);
CR2, CR3 - I NIl8 (germanium).

be any general purpose germanium diodes.
le8 inverts the A, B, C, D outputs of l e6 to
provide the A, B, C, 0, outputs to decode
the programmable divider.

So now we have described the develop
ment of the two input signals to the phase
comparator, one signal as a fixed reference
(Srer) and the other containing the phase
error information (eveo) from the VCO.

Pins 5 and 6 on the NE562 (lC4) are
provided for capacity tuning the VCO. As
eac h frequency is switc hed, the capaci tor

across pins 5 and 6 has to be swi tched. The
free ru nning frequency of t he VCO has to be
tuned within the capture range of the loop.
As mentioned earlier, the low pass filter
determines the capture range of the loop.
C17 and C18 on pins 13 and 14, respec
tively, on IC4 are the low pass filter capaci
tors. When the free running VCO is tuned
within approximately 300 kHz of center
frequency, the loop will lock. The following
chart gives the approximate tuning capaci
tors for Fc at each freque ncy. They shou ld
all be silver mica.

Fig. 6. PC board.
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Fig. 7. Parts layout.
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rca

•

:3 1/16 ;n,

•

I'
Cl 300 pF

C2 150 pF

C3 100 pF

C4 68 pF

C5 50 pF

C6 43 pF

C7 39 pF

C8 33 pF

C9 30 pF

C10 27 pF

Construction

Except fo r the power supply and divider
frequency switc h, all the parts are moun ted
on the 3-7/16" x 5" etched PC board. Holes
are provided on the board for all the wires
going to S1. Sockets can be used for all the
Ie .. to simplify troubleshooting, if necessary,
or they can be hard wired to the board. I
used the Molc x te rminals availa ble at elec
tronic stores.

T hey're inexpensive and arc sa tisfactory
soc kets. Hai l'S are also provided to strap all
the fC power connections. Use magnet wire.
Severa l circuit jumpers arc also needed as
shown on th e parts layout. C1 - C10 shou ld
be mou nted right on the swi tc h (S I), with
all the common poi nts brought togeth er i n
the cente r. Run a wire to the circu it board.

Final Checkout

Before apply ing power, chec k that all the
jumpers are in and the ICs arc mou nted in
the correct positions. Set the freque ncy
switc h to the 1 MHI positio n. After you' re
sure everyth ing is OK, apply power an d
chec k that the supp ly voltages are present.
+18 volts shou ld be at the junction of R14
and C24 . R14 can be changed to make it
+18 volts. +5 volts shou ld be at the zener
diode. A cou nte r would come in handy here
for the fo llowing chec k but a scope witt do.
A tr iggered scope is even better. At the
junc tion of C14 and R5, there sho uld be a
10 kl-lz square wave approxi mately 3 vol ts
peak to peak. This one point checks tha t the
oscillator is work ing and also the d ivider
chain. The same wave shape shou ld be at
the junc tion of C2 1, R12. If it is, the lo op is
locked at 1 MHl .005%. Repeat the above
for each posi tion of the frequency sw itch. If
you reach a posit ion where both wave shapes
are not the same, check the switch wiring of
the programmable divider. If it 's alrigh t,
you'll have to adjust the tuning capaci tor for
that particular channel. Calibrate the scope
using the reference 10 k Hz signal. Display
one squa re wave for 10 em on the scope
(junction C14, R5). Move the probe to the

junc tion of C21 , R12 and adjust the tun ing
capacitor until the same wave shape appears.

If the outpu t is to be used as a "cloc k" to
drive TT L circui try, the circuit in Fig. 8 is
suggested .

Use low capacity cabling o n the ou tput if
you 're go ing to run it any distance to
preserve the wave shape . Wi th the fro nt
panel switc h in the 2 MH z posit ion, a
symme trica l 100 kHz signal is available on
the f ront panel for calibra t ing com
munication receivers; simply couple the
outp ut (loosely) to the antenna lnpu t. e

Miscellaneous Pa rts List

314" x 5" copper clad board
Aluminum box
Line cord
On-off switch
Connector
Misc . hardware
ICs available from : B&F Enterprises, 119 Foster
St., Peabody MA 01960; o r Solid Sta te Sy ste ms,
P.O. Box 773. Columbia MO 6 5201.

+5V
3

NE
220562 .0 1

3.9 K V
2N5134

"" OR EQUIV
5 10 rrr

m
Fig. 8. Output circuit to drive logic. (Note: Circuit from Sianeucs
Handbook.)
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THE WORLD'S MOST COMPLETE LI NE
OF

V HF - FM KITS AN D EQU IPMENT

$ 6.95

14.95

19.95

19. 95

5.00

,'j

10 cha nnel receive xtat de ck
w/diode switching ....•.
10 channel xm it dec k w/switeh
and trimmers .
comp lete COR with 3 second and
3 minu te timers .

10 channel auto-scan adapter for RX
we stock most repeater & simplex
pairs from 146.0-147.0 (each) ....

12 volt - power supply regulator
card 8.95
NEW - 15 amp - 12 volt regulated
power supply w/case, wj fold -back
current limiting an d cvervonage
prote(;lion ........... .• 79.95

PS 15C W{T. same as above - factory wired
and tested 94.95

PS25C Kit.. NEW - 25 amp - 12 volt regulated
power supply w/l:ase, w/fold-back
current limi ting and overvoltage
protect ion 129 .95

PS25C W(T .• same as above - factory wired
and tested 149.95

RPT1 44 Kit. repeater - 2 meter - 15w -
complete (less crvstats] • • • • 465.95

RPT2 20 Kit. repeater - 220 MHz - 15w -
complete (less crystals) • • • • • • 465.95

RPT432 Kit. repeater - 10 wall - 432 MHz
(less crystals) . . . . . . . . . . . 515.95

RPT144 repeater - 15 walt - 2 meter -
factory wired and tested • • • • • 695.95

RPT220 repeater - 15 wall - 220 MHz -
factory wired and tested · . . . . 695.95

RPT432 repeater -10 watt - 432 MHz-
factory wired and tested · . . . . 749.95

COl Kit

C02 Kit

COR2 Kit

SO Kit
Crystals

OTHER PRODUCTS BY VHF ENGINEERING

59.95

74.95

74.95

39.95

59.95

49 .95
39.95

49.95

179.95

159.95

, 29.95

49.95

29.95

49.95

39.95
PS3 Kit. ....

59.95 PS15C Kit .•.

RX50C Kit • 30·60 MHz rcvr w/2 pole 10.7
MHz crystal filter .. ...... 59.95

RX 144C Kit. 140·170 MH z rcvr w/2 pole 10.7
MHz crystal filter . ......... 69.95

RX144C W{T. same as above - factory wired
and tes ted • • • • • • • • • • • • • 11 4.95

RX220C ••• 210-240 MHz rcvr w/2 pole 10.7
MHz crystal fil ler . .. . . . . . . . 69.95

RX432C Kit. 432 MHz rcvr wf2 pole 10.7 MHz
crystal filter • • • • • • • • • • • • 79.95

RXCF. accessory filler for above receiver
kits gives 700B adjacent channel
rejection • • • • • • • • • • 8.50

PA2501H Kit. 2 meter power amp - kit l win 
25w out with solid state switching,
I:ase, connectors .

PA2501H W(T. same as above - factory wired
and tested .

PA40 10H Kit. 2 meter power amp - lOw in 
40w out - relay switching ..

PA4010H W(T. same as above - factory wired
and tested .

PA144/1 5 Kit. 2meterpoweramp -1win
15w ou t -cless case, connectors
and switl:hing .

PA144/25 Kit. similar to PA144/15 kit except
25wout .

PA220/15 Kit. similar to PA144/15 for 220 MHz
PA432/10 Kit. power amp - similar to PA144/15

except lOw and 432 MHz
PA140/10 . . . 10win -140wout -2meter

amp - factory wired and tested
PA140/30 ... 30w in - 140w out-2 meter

amp - factory wired and tested

HT 144B Kit ..
2 meter - 2w - 4 channel - hand
held xcvr with crystals for 146.52
simplex 129.95

TX1448 Kit. transmitter exciter - 1 watt -
2 meters .

T X1 448 WfT. same as above - factory wired
and tes ted .

TX220B Kit •. transmitter exciter - 1 watt -
220 MHz .

TX220B W(T.• same as above - factory wired
and tested .

TX432B Kit .. transmitter exciter 432 MHz .

TX432B W(T. . same as above - Iacto rv wired
and tested .



• Over-voltage protection crowbar.
• Electrostatic shield for added transient surge

protection.
• A foldback output limiter operates for loads

outside of the operating range.
• Isolation from ground. T he circuit is isolated

from the case and ground.

• tls /220 volt input - 50/60 cycle.
• Uni ts are factory wired for 110 volt AC, 50/60

cycle power. A simple jumper w ill reconfigure
the input for 220 volt AC, 50/60 cycles.

• Temperature range - opera ti ng : ()O to +550 C.
• Black anodized alum inum fini sh.

..
- ..

Full over voltage and over current protection!!!
Now our best sell ing h igh current amateur po wer supplies are even better.

The PS·25C and PS-1 5C are well filt ered and regulated power supplies.
To p quality co mponents insu re optimum reliability.

Look at these features:

PS·15C
SPECIF ICATIONS

PS·25C
SPECIFICATIONS

Voltage Outpu t :
ad jus ta ble betw ee n 12-1 4V

Load Regulat ion :
2% from no load to 10 amps

Current Outpu t:
' 5 amps intermitte nt (SOO!o duty cycle)
10 amps cont inuous

Ripple:
50 mV at 10 amps

Weigh t :
11 ·1 /2 pounds

Size:
11 -1/4" x 5·1/2" , 4 ·3/4"

Voltage O ut put:
adj ustable between 10·15V

Load Regul ation :
2% from no load to 20 amps

Current O utput :
25 am ps intermittent (50% duty cycle)
20 am ps co nt in uous

Ripple :
50 mV at 20 am ps

Weigh t :
20-1 /2 pounds

Size :
12·1 /4" x 6·3/4" x 7-1 /2"

Kit . . . . . . . . . . . . . . . . . . .Ki t .

Wired and tested •....... ..
$79.95
94.95 Wired and tested • • • • • • • • • •

1129.95
149.95
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by
John Harrington
5132 Marcella Avenu e
Cypress CA 90630

You Can Make

Photo PC Boards
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C onst ruction of high-quality pri nted cir
cuit boards, unfortunately , has never

been a si mple matter. Over th e years, having
made hu ndreds of boards, I have tried many
methods, some simple, some complex, some
cheap, some expensive, with varying degrees
of success. The method described here has
been in use for over a year now, and [ am
very pleased with the results. It allows me to
make any desired number of high -quali ty
boards with minimum expense and effort.
Al th ough th ere is noth ing " new to the art"
here, the method described for mak ing
negatives is one which I haven't seen
described in amateur literature.

The steps to fo llow to make the boards
are as follows:
1. Make up the "master ar twork."
2. Prepare a negative fro m the artwork .
3. Clean and photo-sensitize the copper-clad
board.
4 . Expose th e board through the negative.
5. Develop the exposed board.
6. Etch the board.
7. Pl ate the board if desired for corrosion
resistance and appearance.

Don 't let the imposing-loo king list above
discourage you - each step, in itse lf, is
simple, and with reasonable care, is goof
proof. Let's ta ke th e list one at a time.

Preparing the Artwork
Start with a generous size sheet of trans

parent mylar or acetate sheet, about a
centimeter bigger o n each side than th e size
of the board you wish to make. If you are
copyi ng a published circu it which has fu ll 
size layouts, just st ic k the mylar down with
masking tape over the published circuit.
Then, using either india ink or commercial
prepared pa tte rns and tape, trace the circu it
onto the mylar. If you are designing your
own layout, tape the mylar sheet down on a
p iece of grid paper with 1/10" line spaci ng.
Th is is very helpful as a device to keep your
lines stra ight, and keep the component
spaci ng and layout opti mum. Most ICs and
man y other parts use lead spacing wh ich are
multiples of 1/10 of an inch - th e grid paper
makes it easy to locate component leads
precisely on the layou t. I use commercially
availab le opaque sticky tape for cond uctor
lines and componen t pads. Try to arrange
the components to minimize the number of
crossovers sometimes a simple re
arra ngement will eliminate several cross
overs.

Whe n the layout is fin ished', check it
against the original artwork o r schematic to
be su re it is co rrec t Do n't overlook th e fact
that your layout is a bottom view of the
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nrmng. The two che micals fo r develo pment
can be bought at the same store as the film.
The developing bath I use is a 2-part solu tion
wh ich is mixed toge the r in equal q uantities
just befo re use; the unm ixed solutions can
be stored for 10nR pe riods without degrada
tio n. The "fix" solution can even be reused
over and over again, by storing it in an
air-tight bottle, but it is so cheap that I usc
fresh solution each time. The developing
ba th, however, must be d iscarded after a
couple of hours use, as its performance
degrades rapidly with usc. Follow the ma nu
facturer's d irections whe n mixing the chemi
cals from the packages. You will need th ree
developing trays, of a size su fficien t to hold
the film under the solu tions. T hese are
genera ll y sha llow black plastic t ray s and are. .
very mexpcn stv e.

Prepare the trays as fo llows: line up the
trays, side by side , abou t 15.5cm (6" ) apart.
These trays, from left to right, are for
developing, washing and fix ing. Pour equal
q uanti t ies of the 2-part developing so lu tion
into the deve loping tray until it is abou t half
full. Then half fil l the wash tray with
ordinary tap water. The fix tray is half filled
with the fix solution.

Now we are ready to make the nega tive.
Cleanliness is very important in any photo
graphic work - di rt or d ust smears can show
up on your comp leted work. Turn on you r
safelight and extinguish all other light ing.
Ope n the package of fil m and carefu lly open
the light tight inner conta ine r. Take ou t a
p iece of film and immediately close up the
package again so you won ' t forget la ter.
Take a good lo ok at the p iece of film,
handling it only by the edges. You will
notice th at o ne side is sh iny, wh ile the o ther

,--

comp le ted PC board, so your compone nt
pins must be co nnected properly for a
bo ttom view. Be particularly careful with
ICs - the manufacturer 's drawings genera lly
identify leads wi th a to p view. I find it very
helpfu l to redraw the IC o n a scratch pad
showi ng the bottom view of the pins and
refer to it while drafting the circui t. This
reall y helps when you are try ing to cram ten
o r fifteen 14 o r 16-lead ICs in a small layou t,

If you find you have made a mistake, jus t
peel off the incorrect pattern and st ick down
a new one. If you are using india ink and
wish to cha nge the circu it, the easiest way I
have found is to st retch off the incorrec t
par t with the blade o f a sharp knife, being
carefu l not to damage the mylar. Then,
redraw th e ci rcuit.

Preparing the Negative

To do this o peration, we will expose
so me photographic film to light through the
art work. Thi s is a da rkroom techn iq ue, so it
needs to be done u nder a "safelight." A
safelight is simply a common lamp with a
filter over it which o nly allows certain colors
to pass through . These colors are chose n fo r
their wavelength ; the film we will be using is
relatively insensitive to red light. Therefore,
we can use a red filter and illu minate the
wo rk area without danger o f ru ining the
film.

In use here is an inexpe nsive safehght
holder with a Kodak 1A fi lter, and a 25 W
household bulb. With th is mou nted over the
work area, it will provide plen ty of illumi na
tion to clearly see eac h o peration.

Inex pensive lith ographic black and white
film is used for several reasons. It is a
relati vely "slow" f ilm which means it takes
more li ght for a longer ti me to expose ;
therefore, it is mu ch more forgiv ing o f errors
suc h as outside light lea king into the dar k
ro om or ove rexposure. Th is type o f film is
especiall y designed for high contrast. Also it
is easy to ob tain this fil m at most any pho to
supply shop, and the cost for a piece of
1O. 1cm x 12.7cm (4" x 5" ) film is abou t
10,'.

Exposing the film is best done in a
"co ntact frame ." This can be as simple as
sandwiching the ar twork and film between a

piece o f flat black paper and a piece o f clear
glass. The glass serves only as a weight to
hold the art work and film in d ose contac t to
keep ligh t from leak ing under the black
port ions of the artwork . A more elaborate
contac t frame can be constructed or bought,
bu t wi ll only make the work more co nven
ient, not bett er . I use a 150W flood light
for exposure at a dist ance of 6 1cm (2'), and
a 2-second exposure time , using my wrist
watch and my fi nger on the light switch for
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ARTWORK AND PHOTORESIST MATERIALS

1. G. C. Electronics, 400 South Wyman St. , Rockl ord IL 611 01, off ers a b-ee catalog 01
the full G. C. line 01 components and chemicals.
2. Bishop Graphics, toc.. 7300 Radford Avenue, North Hollywood CA 9 1605 offers a
catalog of drafting aids lor quantity users .

Many ham-orient ed electronics supply houses have G. C. displays with all necessary
mater ials to make everything except the negatives.

Ferric chloride can be obtained in gallon quantities at many electronic or chemical
supply houses.

Hydrochloric acid lo r etchant rejuvenation can be obtained from chemical suppliers
or drugstores.

has a dull finish . Place the du ll side down in
you r contact frame. Then put your artwork
dow n on top of the film, centeri ng it
carefu lly, and place the clear glass cover
down on top of that. Expose for app roxi
mately 2 seconds at a distance of about
6 1cm (2'). Ope n the frame and extract the
fil m. Place the exposed film in the develop
ing solution, shiny side up and rock the tray
slightly to agitate th e solution. After a few
seconds, depending on the temperature, you
will see the image sta rt to form on the film.
When the image seems to be fully developed,
wait another 10 or 15 seconds. Then reach
in and grab the film by the edge and pull it
out. Let it drip for a few seconds, and then,
still hold ing it by the edge, slosh it around in
the wash solution (water) for about 30-45
seconds. Pu ll it out, let it drip and place it in
the fixer. Rock the fix tray slightly to
agitate for about 5 mi nutes. Afte r the first
couple of mi nutes in the fix tray, you can
turn the normal room light ing back on. The
fi nal step is to wash the completed negative
off in warm running water fo r a few minutes
and hang it up to dry. At this time, hold the
negative up to the light and look it over. The
black areas should be really opaque, and the
clear areas should be perfectly transpare nt,
with no smearing or fuzzy lines. A li ttle
experime ntation with exposure and develop
ment times will optimize your particu lar
setup. Frankly, I was amazed at how easy
and no n-critical this process is, using li tho
graphic film, compared to the elaborate
setups used to expose and develop high
speed color fi lm that requires total darkness,
careful temperatu re control and precis ion
timing of various steps. My workshop is in
my u nheated garage, and I have made
beautiful negatives when the amb ient tem
perature was as low as 60°F. The chemicals
work a little slower at low temperatures, so
just develop slightly longer.

Sensitizing the Copper-c lad Board
While ready-made photo sensitized boards

can be purchased, it is much cheaper to do it
you rself. The photoresist is made by many
different companies, but abou t the most
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convenient and easily obtained is a spray can
made by G.c. Electronics. Th is resist is
most sensit ive to the ul traviolet portion of
the light spectrum, so a common yellow
"bugllght" can be safely used for the safe
light. Also you will need some means of
drying the board after cleaning, and after
spraying on the photoresist. A simple forced
air oven can be made by blowing hot air
from a small electric heater into a cardboard
box - this is the method I use, see Fig. 1.
Monitor the temperature in the box with a
thermometer. The first step is to thorough ly
clean the copper-clad board. Scrub it with
steel wool soap pads, using plenty of water,
unti l the copper is bright and shiny. Test for
cleanliness by letting water flow across the
surface - dirt or fingerpr ints will make the
water "bead" or "break." It is very impor
ta nt to have the copper surface clean to
insure that the photoresist will adhere
properly. After cleaning, and for all subse
quent operations, hand le the board on ly by
the edges. Wipe the board with a clean,
lint-free rag, and place it in your "oven" to
dry. Dry for about 20 mi nutes at 100 to
115

0

F, then remove and let it cool to room
tempe ratu re. The next steps must be done
using only your yellow "bug" safelight for
lllu minatlo n. Lean the dry, clean board up
against a newspaper backdrop and sp ray it
wel l with the photoresist. Get on a good,
thick coating and be sure to cover the
complete copper su rface. Daub off any
excess on the bottom edge of the board, and
place it into the oven, leaning vert ically
aga inst the back wall. It is importa n t to dry
the photoresist quick ly, as airborne dust
partic les will stick to the surface unti l it
dries . Drvout will take about 15-20 mi nutes

o
at 100 to 115 F. Do not overheat the
pho toresist as this wi ll destroy its properties .

Exposing and Developing the Board
While the photoresist is dry ing in the

oven, get your contact frame ready again.
The G.c. photoresist instruction calls for
exposu re using ultraviolet or sunlight, but I
get good resul ts using the same 150W photo
fl ood lamp as is used for exposing the film.
Since the resist is not as sensitive to this light
as to ultraviolet, it takes longer to properly
expose.

Place the coated board in the contact
frame, and center the nega tive over the top.
Cover the top with the glass. Expose the
board for abou t 8 minutes at a distance of
about 30.5cm (1 'I. After exposure, plu nge
the board in the G.c. developing solution for
abou t a mi nute, usi ng slight agitat ion. The
image should form q uickly as the un exposed
resist washes off in the solution. Pu ll the
board ou t a nd let the so lution evaporate for



PHOTOGRAPHIC M A T ER IA LS

A V A I L AB LE A T PHOTO SUPPL V SHOP

Film

1. Naccoli th Type " P" 25-10.1 em K 12.7 cm (4" K 5"1 sneers tor apprOKimately 52.50.
2. DuPont Cronar Engineering Reproduction F i lm 50 - 10.1 em K 12.7 cm (4" K 5"1
sheets for acoroxiroererv 55.00. AI$() available in larger $heets w hich can be cut to anv
desired see.

a few minutes. The normal room ligh ting can
come on now, as the board is no longer
li gh t-se nsitive. Rinse the board off with
warm wa ter and dry it with a soft clo th,
usi ng a blotti ng motion. Look the board
over very carefully to make sure the pattern
is complete, and has no pin holes or breaks.
Defects are ge nerally caused by a lack of
cleanli ness. Touch-up can be done with a
resist pen , if necessary.

Etch t he Board

My favorite etchant is ferric chloride.
which can be "rejuvenated" and used over
and over. I use a large plastic dish about
20Acm (8") square and 1O.2cm (4") deep
about 2/3 full of the ferric chloride. Heat
speeds up the etching rate, so a gfass
aquarium heater is immersed in the solution
to heat it to about lOO°F. CAUT ION: Never
use any aluminum arou nd ferric chloride as
it reacts very violently. In fact , it is best to
keep any metal away from your etching
tray. To furt her speed up the etc hing pro
cess, you may use ai r from a small aquarium
pump to "bubble etch" the board. Immerse
a large aquari um aeration stone in the
solution and fl oat the board on the surface.
face down. The pump ai r bubbling up from
the stone through the ferric chloride etches
the board very rapidly. A fresh batch of
fer ric chloride. using bubble etching, will
comple tely etch a board in abou t 5 minu tes.
After repeated use, the etchant becomes
saturate d with all the copper it has dissolved
until it fi nall y refu ses to etch away any more
copper. Some of this copper can be removed
fro m the solution by the addition of mur
ia tic acid (hydrochloric) .

Carefully add about 2 fluid ounces of the
acid per quart of ferric chloride, and let air
bubb le up through the solut ion for 12 to 24
hou rs. This will rejuvenate the etchant
enough to make it very active again. When it
agai n becomes satu rated, simply repeat the
rejuvenation. The solution gets darker and
darker each time. but I have observed no
adverse effects. I can 't say how many times
this rejuvena tion can be successfully carried
out, since I have been using my presen t
gallon for almost two years. I have added
about a quart of muriatic acid over this
period, and it is still going strong. l owe this
idea, and the bubble-etching technique, to
Larry Hutchinson, who had an excellent
article on the sub ject in the September,
1971. issue of Ham Radio.

After etchi ng the board, rmse it
thorough ly with running water. Strip the
resist from the unctched areas of the board
with acetone which is much cheaper than
most commercial strippi ng solutions. Satu
rate a small piece of cloth with the acetone

and scrub off the resist, then rinse agai n with
water and dry.

Final Touches
If desired, the board can now be trimmed

to size. drilled and the components soldered
in. However, a much better looking board
can be made by plating the copper with a tin
lead compound. This not only makes the
board much easier to solder, but also insures
the copper surface will no t corrode. I use an
electroless plating solu tion made by The
Dynachcm Corporation, Number E85-250.
To usc . heat some of the solution in a pyrex
dish to abou t 140° F on a hotplate. Dunk
the board in, and in about 20 minutes the
plating is complete. The coating is not very
thick, only about a tenth of a mil, but is
plenty for our purposes. The Shipley Com.
pany in Newton MA also makes a product
called LT-27 immersion tin. but I have not
tried it. After plating is completed, rinse the
board in hot water and dry . You now have a
high-qual ity printed circuit board which can
be duplicated easily and exactly by reusing
you r negative. Be sure to store you r nega
tives a nd artwork where they will not
become dirty, sc ratc hed or otherw ise
damaged. I put mine in manila envelopes and
sto re them in my card fi le.

Conclusion
The techniques desc ribed above represent

the optimum answer in my case to the
tradeoffs between cost, complexity and
quality. My boards now rival commerc ia l
boards in appearance and repeatabil ity.

However, some features of commercial
boards are either too expensive or complex
at this t ime to du plicate in the average home
workshop. For instance, plat ed-through
holes. mu lt i-l ayer construction. wave solder
ing and spray etching. In addition , making
double-sided boards, alt hough I have done it.
is still too difficult and time-consuming to
justify in most cases. I am still looking for
cheap and simple solutions to the above
problems. In the meantime, try it my way 
you'll like the results. •

Film Safel ight

Any type - with iI 1 A filter - use iI 25 - 40 W bulb.

Fi lm Developing

1. DuPont 210 or 240 Litho Developer
2. Kodak Developer

F il m Fi King

1. DuPont 18· F Universal Fixer
2. Kodak Universal Fixer
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Adding An Ammeter

to Your Car
by
W. J . Prudhomme WB5DEP
1405 Richland Avenue
Metai rie LA 70001
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A recent experience with my car brought
this fact to light and convinced me th at my
car should have an ammeter. Over a period
of weeks, I was unaware that the ou tput of
my al terna tor was steadily deteriora ting and
not charging the battery properly . Even
tually the ba ttery com plete ly discharged and
left me stranded away from home . The
outcome from the ex perience was that I had

-CHARGE lNDICATOR- LIGHT

I n an effort to simplify the operation of
automobiles, most ca r manufacturers

have, for many years, incorporate d an
"Alternator Indic ator Light " on the instru
men t panel in lieu of the ammeter of days
gone by. While this " Indicator Light"
requires less attention while you are driving,
it does not give you comple te informa tion
on the state of your electrical system.

TO
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Fig. I. Ford electrical system with electromechanical type regulator. (Other electrical systems are similar.)

34



Fig. 2. Simplified diagram excluding the regulator.

(4) It is very easy to add to your existi ng
e lec trical system - no changes in exist ing
wmng.

(5) The amme te r circui t ca n easily be
adapte d with a switc h and resistor to read
system voltage.

(6) It is inexpens ive to install and
dependin g o n the ty pe of me ter moveme nt
you install, the cost can ra nge anywhere
fro m $1.50 to $7.00.

Wi th these advantages, I fee l certain that
more ama te urs will want to ins ta ll an
am meter to their car e lectrical system to
monitor the batte ry c harging rate .

Typica l Electrical System

Referring to Fig. 1, a diagra m for Ford
Electrical System is presented. This syste m
incorporates an elec tromech an ical volta ge
regula tor and is the type used in my own car
(although o ther systems suc h as Genera l
Motors a re similar). As y ou can see, the
alterna tor consists of a sta t io nary 30 sta tor
winding in whic h t he ou tput goe s to a se t of
diode recti fiers. Th ese diodes a re arranged in
such a manner t hat th e o utp ut at t he battery

to install a new alternator and I came very
d o se to complete ly ru ining a relative ly new
battery . Duri ng the ent ire t ime t ha t the
alte rnator was failing, the indica to r light on
t he ins tr u me nt pa nel would turn off during
norma l driving indica ting t ha t t he a lterna tor
was "chargin g" and apparently, acco rding to
its indication, there was no problem. It
occurred to me fr om this experie nce, that it
would be better to have some type of
in dicating ammete r wh ich wou ld indicate
the sta te of the system as to whethe r the
ba ttery was bein g charge d o r discharged.
This article describes a method of install ing
an ammeter into your existi ng automobile
syste m with out any changes or modifica tion
to t he existi ng system and a t a very low cost.
In fac t , it is so easy and inexpensive to
incorporate it in to you r system that you
shou ld n't be without one , especially if you
operate mobile radio equipment which adds
an additional dra in to your car battery.

Advantages

The syste m I am abou t to desc ri be has
several adva ntages whic h make it at trac tive
fo r an ama teur to install in his car. T hese
adva ntages a re;

(1) Al l leads are a t ground pote ntial , so
there are no pro ble ms with shorts in the
syste m or the necess ity o f fusin g the co n
ductors.

(2) No heavy curre nts pass t hrough the
indicator, so small conduc tors may be used.

(3) Although the syste m makes use of
shu nt resistance to measure the current, a
u ni que method is used so t ha t no addit io nal
voltage drops are adde d in to the presen t
elect rical sys te m.

GROUN D AT
ENGINE BLOCK

TER MINAL ON
STA RT ER RE LAY

\

BATTE RY
+ T ERM INA L

/ "
ALT

\. )

, ..

A- ALTERNATOR
CURRENT

B-BATTERY
CURRENT

L-LOAD CURRENT

• •
+ t IA 'O+-- / '" ELECT.

ALT LOADS
'- /

RI - R2

.!-~-r --~--- I

rl-.,,, lB' IL ,,;~
I

\_~(V I

AMMETER

-

TERMINAL ON
STARTER RELAY
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Fig. 3. &sic electrical system showing resistance in ground path circuit - discharge condition
(engine stopped and electrical loads connected).
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terminal of the alte rnator is always positive.
There is a rotating field which excites the
stato r winding during normal operatio n. As
you can see, the al ternator is always con
nected directly to the battery through a
termin al block, and it is at th is po int th at
the o ther electrical loads in t he car are
connected. The neu tral from the stator
winding is grou nded through the field relay
win ding in the voltage regulator and its
contacts are normally open. When the
ign ition switch is turned on, a certain
amount of voltage from the battery is
connected di rectly to the field through the
charge indi cator li ght on the instrument
panel. After the engine is starte d, and the
alte rnator is producing current, the sta tor
current flowing th rough the fi eld re lay
wi nding pulls the contacts dow n which in
turn bypasses the indica tor li ght on the
instrument panel. In other words, as long as
the alterna to r is producing curre nt of suffi
cient magnitude to hold the field rel ay
contacts closed, the charge indicator li ght
wil l be off, ind ic ating that the alte rna to r is
producing cu rre nt.

This system works fine as long as all
elements in the system are opera ting un der
normal circu mstances. However, as long as
the alternator is capable of producing
enough current to operate the fie ld re lay
contacts, the charge indicator will be ex
tinguished although there may not be
enough curre nt produced to charge the
batte ry. Under these ci rcumstances, the
charge indicator li ght does not give a t rue
picture of what is happening in the system,
and it also does not indicate the amount of
discharge or charge conditio n of the battery.

IL=O
•

Referring to Fig. 2, I have indicated a
simpl ified diagram of the battery-alternator
connections without the regu lator or fi eld
windin gs shown. As you can see, the alter
nator is continuously connecte d to the
battery and to the other electrical loads
usuall y at the termi nal of the starter relay.
Durin g normal operation of a car, the
alte rnator performs two func tio ns. First , it
produces enough current to ope rate the
electrical loads in the car and second, it
produces current to flow back into the
battery to charge the battery during normal
driving conditions. There may be a time
when a fau lty alternator does not produce
enough current to do both , a nd it is under
these circumstances that you may end up
with a dead batte ry and no forewarning of
that co ndition.

Also, from the di agram, it appears logical
that the correct location for a charge indi
cator would be somewhere in the battery
circu it, either between the positive terminal
o n the alte rnator and the posi tive terminal
on the battery, or between the negative
terminal on the battery and ground. This
indicator should have a zero center scale so
that it would indicate a discharge condition
(battery drain) or indicate a charging con
di tion from the alte rnator. The usual
method of connec tion is to add some type
of shu nt into the syste m in order to sample
the amou nt of curre nt fl o wi ng in the con
ductors to provide an indication. However, if
a shu nt is added into the circuit (such as the
1,4 Oh m shu nts which are used on most
automotive amme ters you can purchase at a
store) you inco rporate an additio nal voltage
drop into the syste m. By accident, I deter
mined a unique feature of automobile
systems whi ch you can make use of in what
I call a built-in shunt condition.

Ground Paths
Referring to Fig. 3, I have indicated a

simplified electrical diagram sho wing elec
trical loads con necte d to the system. This is
a discharge condition in that the engine is
stopped and there is no outp ut from the
alternator. Since the alternator remains con
nected to the system, it woul d appear that
some drain wou ld also result from the
alternator. However, keep in mind that the
alternator windings are connected to the
posit ive terminal through diodes, and there
fore, no reverse cu rrent can fl o w th rough the
alte rnator. Under this condition, the al ter
nator current IA = O. Applying Kirchhoff's
Law which states the sum of the currents
ente ring a ju nction is equal to the sum of the
currents leaving the ju nct ion, we have the
battery current IB entering the terminal and
the load curre nt IL leav ing tha t junction.

ELECT.
LOADS

R2-

+

AMMETER

•
RI

16 =IA

--~--- ---Jt"f\/\r----

Fig. 4. Charging condition - engine running with electrical loads ott.
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This voltage is easily measured and the
instrument may be calibrated in terms of
Amps, that is, 0.1 volts would indicate a
current of 10 Amps.

If the normal charging rate is. for
example, 10 Amps, the voltage measured
would be 0.1 volts. From this example, it is
clearly eviden t that there is plen ty of voltage
available for a sensitive indicator and can be
used to our advantage in a charge indicati ng
instrument without addi ng ad ditional shunt
resistance into the electrical syste m. Our
next problem is to determine how and where
to connect the meter in the circu it.

Ohm 's Law App lied

It is appare nt that there witt be some
vo ltage drop which can be measured across
th is grou nd pat h resista nce, but just exac t ly
how muc h wilt be measured and how ca n it
be utilized in a charge indicator?

Let 's take for example, that the grou nd
path has a resistan ce of only 0.0 1 Ohms a nd
that a ty pical alte rnator is capa ble of pro
ducing at least 30 Am ps. The voltage drop
across the gro und path of resista nce wou ld
then be:

Basic Ammeter Circuit

Fig. 6 shows the ac tual circuit used in my
car with a 50 u A meter. Th is instrument , as
with mo st inst ru men ts (even the very inex
pensive tuni ng indica tor instrume nts) can be
converted to a zero cente r scale instru ment
so that my meter now has become a ±25 uA
meter. I also installed a meter pro tector
circui t across the terminals to limit the
current during start ing, and adde d a 2k

E =IR =(30) (.01)
Therefore, E = 0.3 volts

Fig. 5. Ty pical operating condition with battery charging current tapering off.
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E = (lall RI)

Gran ted, the resistance of Rl is small . in the
neighborhood o f 0.01 to 0. 1 Ohms, but the
currents are very large - in the neighbor
hood o f 10 to 30 Amps (excep t during sta rts
when it is much higher) . Conseq ue ntly, the
voltage dro p across R1 is a measurable
qua ntity an d can be used to indicate which
way the current is flo wing in the bat tery
alte rnator loop . Th is is shown o n the meter
in Fig. 3 as a discharge situa tion.

Fig. 4 is a diagra m of a basic charge
condit ion in which the engine is runn ing and
no loads are connected. Agai n, ap plying
Kirchh off's Law with IL = 0 we have: 18 is
equal to IA, and the voltage d rop ac ross R1
is E = (18) (RO, but is of the opposi te
polarity o f the discharge conditio n in Fig. 3.
As the battery becomes charged, the alter
nator curren t c harging the battery gradually
tapers off and so wil l the voltage drop across
R1 so we get a direct indicat ion o f the
conditio n of the battery , and we know
exactly when it has reac hed full c harge
condition.

In Fig. 5 we have a diagram showing
normal ope ration of the ve hicle in wh ich the
engine is ru nning and certa in electrical loads
are connected. Under th is situa tion, again
applying Kirchh off's Law , we have 18 a nd IL
leaving the term inal and the alternator
current , lA , enteri ng the te rminal. Stated as
an equation, IA = IB + IL. This means th at
the alternator has to supply enough current
to opera te the electrical loads and charge the
battery at the same time. Of course, as t he
battery becomes fully charged again, the
battery current will gradually taper off, and
the alterna tor will be operati ng mai nly to
supply current to the electrical loads con
nec ted to the system.

Let 's d iscuss for a minute the th eoretical
versus actual conditio ns. We normally th ink
of the nega tive term ina ls of the ba ttery,
alte rnator and loads all being grou nde d
toge the r so tha t all negative terminals are at
the same pote ntial. However, in most cases,
we are depending on the frame o f the car as
a grou nd return pa th, and since stee l is a
mediocre conductor, there is always some
inherent resista nce incorporated into all
au to mo bile electrical systems. I have repre
sented th is resistance as being Rl between
the batte ry negati ve termi nal and the alter
nator negative terminal and R2 between the
alte rna tor an d the electr ical loads. App lying
Ohm's Law, the voltage drop across R1
would be:

Since the alternator current is equal to zero,
18 = l l., or simply state d, the ba ttery is
supplying all of the requi red power to
o perate the load .



METER IS A MODIFIED BASIC
50fl A MOVEME NT

Fig. 6. Actual diagram for adding an ammeter to car electrical system - no
changes are required to existing wiring.

terminal of the battery. One conductor is
connected to the ground terminal on the
alternator housing. The other conductor is
connected to the negative battery terminal
right at the battery post. To check to see if
you have the right polarity, leave the engine
off and turn on some load such as headlights
or press on the brake pedal. T he instrument
should swing from the zero center scale to
the left indicating a discharge condition. If it
swings the other way, the leads should be
reversed. The nex t step is to get a rough
calibration on the instrument. T urn on
headlights or some other load with a known
Amp rating and roughly cali brate the instru
ment based on this amount of load. [f you
have another ammeter, you can use it to

check and calibrate your new instrument.
It is imperat ive to connect the ammeter

circuit into ground path Rl between the
battery negative terminal and the alternator
ground terminal. Otherwise, if by mistake it
is connected between the battery negative
terminal and ground near some of the
electrical loads, it is easy to see from the
basic diagrams above that you would get
roughly twice the indicat ion on discharge
which is the sum of the voltage drops across
Rl and R2 in a discharge con dition. In a
charge condition, the indication will be the
difference between the voltage drops across
Rl and R2 since the voltage drops are in
opposite directions. This obviously wil l give
you false ind icat ions and will be useless as
far as determining the state of charge of
your battery.

Conclusio n and Results

You are probably wondering at this point
as to whether or not it would have been
easier to buy one of the commercially
available ammeters for six to ten dollars and
not have the problem of converting another
meter for use in this project. It is true it may
have been easier, but the meter movement in
commercial automotive instruments is not
known for its quality and there are usually
no means of calibrating the commercial
instrument. Also, most commercially avail
able instruments make use of an additional
meter shunt into an electrical system of
approximately 1,4 Ohm. Admittedly, this is
not very much resistance to add into a
circuit, but a quarter Ohm at 20 Amps could
introduce an additional voltage drop into the
automobile electrical system.

My particular charge indicator has been in
operation for some time, and it has been a
great help to me in monitoring my auto
mobile electrical system. Si nce many ama
teurs have mobile equipme nt added into
their cars, I hope this article will be of
benefit to them in keeping their equipment
in top operating condition. -

Install a t ion Details

The next step involves installation in the
car and connecting the meter leads to the
proper points in the electrical system. It is
best to use solid conductor wire of approxi
mately 18 gauge, and if you can find
Teflon-coated conductors, so much the
better. Since the leads will be near hot parts
of the engine, Teflon-insulated conductors
are more resistant to heat and grease in this
type environment. The two leads from the
instrument circuit should be routed through
any available opening in the fire wall and
around to the alternator and negative

resistor into the circuit to allow for calibra
tion of the meter.

As I mentioned, the basic movement that
I used was aD-50 uA meter manufactured by
Midland, Model No. 23-206. However, any
meter may be used, possibly up to a 0-1 mA
meter, depending on your own particular
situation. You may want to usc a YOM to
chec k your particular ground path circuit
under normal conditions to find out how
sensitive a meter movement will be required
in your particular case. After this has been
determined and you have a meter available,

the next step IS to carefully remove the
plastic cover on the meter . Then, after
removing the two retaining screws of the
dial, it must be carefully sl ipped out from
under the pointer. Then, all that is neces
sary is to erase the lettering not required
and to add in new lettering according to
your own particular circumstances.

The next step is to convert the instru
ment to a zero center scale type instrument.
This is easily accompl ished by moving the
zero adjustment until the pointer is at
mid-scale. It is possible to do this on all
instruments that I have seen, including the
litt le horizontal movements that are avail
able through surplus outlets for a dollar and
a half. The quality of the instrument is
governed only by your own particular needs.
The final step is to replace the dial and
plastic cover and install the protective diodes
across the meter terminals along with the
multiplier resistor used for calibration .

L- ....._ _ ~~-.TO NEGATIVE BATTERY
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r
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p lease call or write for complete info rmation.

11240 W,Olympic Blvd .Los Angeles. Calif. 90064 213/4n6701
931 N Euchd. Anaheim, Cal lI 92801 71 4/772·9200
Butler. Missouri 64730 816/679·3 127

K-2000
LINEAR AMPLIF IER
The new K·2000 is the perfect companion for Kenwood 's
T$-520 ...matched for style and circuitry . T he same
specifications as the T·2000...$795.00

-fL -I

built-in b lower and R F relat ive power indicator. Pr ice... $795

TEMPO 2002
The same fine specs and festures as the 6 N2 . but for
2 meter opera tion only. .. .$695.00

TEMPO 2006
Like t he 2002. but for 6 meter operat io n...$6 95.00

TEMPO T-2000
LINEAR AMPLIF IE R
The brand new T -2000 linear is t he perfect co mpan ion
for the Tempo O NE. It is compact, reliable, and priced
right . Uses two Eimac 8873 gro unded grid t riodes coo led
t hrough a large heat sink. The T·2000 offe rs a ful l 2
KW PEP input for SSB operat io n and provides
amateur band coverage from 80- 10 meters. Provides
a bu ilt· in solid sta te power supp ly, bu ilt ·in antenna relay ,
a relative R F power ind icator. a nd bu ilt-in Quality
to match much more expensive amplif iers. $795.00

H80fl8adio

TEMPO VH F/UHF AMPLI F IERS
Solid state power amplifiers for use in most land mo bile
applications. Increases the range. clarity, re liability
and speed o f two-way communicatios. FCC type
accepted a lso.

Henry Radio
has the

amplifier
you want

2K-4...
THE " WORKHORs e"
The 2K-4 l inear ampl if ier o ffers engi neering, construct ion
and features second to none , and at a price that makes it th e
best amplifier value ever offe red to the amateur. Const ructed
w it h a ruggedness guaran teed t o provide a long l ife of
rel iable service. its heavy duty components allow it t o loaf
along even at f u il legat power . If you want to put that
strong clear signal on the air that you've probab ly heard
from other 2K users, now is th e t ime. Move up to t he
2K·4. Floor conso le o r desk model ..$995.00

3K·A COMME RCI A L/ M I L ITA RY AMPLIFI ER
A high qualit y li near amp lifier designed for commercial
and military uses. The 3 K-A employs two rugged Eimac
3·500Z grounded gr id triodes f or superior linearity
and provides a conse rvat ive three ki lowatts PEP input on
SSB wit h effi ciencies in the range of 60%. Th is resu lts
in P EP outpu t in excess o f 2000 watts. In addit ion , the
3K-A provides a heavy duty power supply capable o f
furnish ing 2000 watts o f conti nous d uty in put fo r e ither
Any or ew with 1200 watts output. Price...$ 1250.00

4K-Ul TR A
The 4K·ULT RA is specificall y designed for the most
demanding commercia l and mili tary operatio n for SSB,
CW, FS K or AM. The amplifie r features general coverage
operation from 3.0 to 30 MHz. Using t he magnificent
new Eimac 8877 grounded grid triodes. vacuum t un e and
load condensers, and a vacuum antenna relay. the
4K-Ul T RA represents the last word in rugged . reliable,
linear high power R F amplification. 100 watts d rive
delivers 4000 watts PEP input . This amplifier can be
supplied modified for operation on frequencies up to
about l 00MHz. Price...$2950.00

TEMPO 6N2
The Tempo 6N2 brings the same high standards of
performance and reliabil ity to the 6 meter and 2 meter
bands. Using a pair of advanced design Eimac 8874 tubes,
it provides 2.000 watts PEP inpu t on SSB or 1.000 watts
input on F M or CWoThe 6N2 is co mplete in one co mpact
cabinet with a sel f-contained solid state power supply.



Really Soup Up

Your 2m Receiver

by
Calvin Sondgeroth W9lTK
800 Fifth Avenue
Mendota IL 61342

Const ruct ion

A pictorial drawi ng of th e mec hanical
layout of the amp lifier is shown. A sta ndard

Circ ui t Descript ion

The circuit for the pream p is shown 10

the sche matic diagram. Q I is o perate d in a
grou nded base configu ration for best stabili
ty at 144 MHz. The input impedance of this
type of amplifier is quite low and the
emitter is tapped dow n well toward the
grou nd end of the input coil Ll compa red to
the tap posi tio n that might be used in a tu be
amplifier. The emitte r is raised above ground
by R2. A choke in the emi tter lead with R2
bypassed for rf was tr ied , bu t the amplifier
seemed to wo rk as well with R2 alone, so
the choke was abandoned. The input and
output coils LI and L2 are identical except
for the second tap on Ll , T hey are wound
with # 18 bus wire with 4% turns spaced o ut
to W' long, Both in pu t and outpu t tanks are
tuned to resonance with piston ty pe trimmer
cap acitors. Here is where the mo ney saved
on buy ing a new 41 7A tube or its equivalent
can be put to good use. The price diffe rence
between the tube and transistor will just
about pay for two good quality capacitors.
The piston tu ning ac t ion makes circuit ad
justme nt very smooth.

The bias opera ting poin t for th e amplifier
is se t by the voltage d ivider RI and R3: the
value of R1 is adjus ted fo r optimu m gam
versus no ise figure as described later.

3V - (2 )PENL IGHT
CEL L S

•

U sing semiconductors now available for
VHF service it is possible 10 b u ild a

preamp lifier fo r 144 MH z that will perform
as well or bette r than all bu t the best
vacuum tube designs in terms of gain and
noise figure. The solid stare approach offers
several advantages over a vacuum tube amp li
fie r in size and power requirements. The
prea mp described is completely self con
tained and can be powered for man y hou rs
by a sma ll t ran sistor radio battery . In addi
tion, semiconduc tor prices are now about
one fourt h the cost of a new vac uu m tube
for the same job. The money saved by usi ng
the transistor can be well spent on a couple
of good quality components for the rest of
the circuit.

Fig. I. 144 MHz weak signal source.
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I-Si ll " X 2-1I ll" X 3-1/4" min ibox serves as
a shielded enclosure fo r the fin ished unit. Q I
and its associa ted components are mounted
on a piece o f 1/1 6" thic k cop per clad circu it
board material that jus t fit s inside the box
with cleara nce at the sides for th e cover. The
tran sist or is mounted through a 3/16" hole
in the center of the board with a second
piece of circuit hoard mat erial soldered
vertically ac ross it to ac t as a shield betwee n
the input and outpu t circu its. The shie ld has
to be notched to clear the t ransistor leads
with the emitter and base lead s o n the inpu t
side and the collec tor and the fourth lead
connected to the transistor case on the
output side. The case lead is soldered d i
rectly to the ground co pper on the cente r
shield.

Two 500 pF feed through capac itors serve
as the points for the base and the B+ leads:
two insulated termin als are used for the
emitte r and collector connectio ns. The bias
resisto rs R I and R3 are mou nted on to p o f
the hoard as shown for ease in adjust ing
their values. The emitter resisto r R2 could
probably be o n top as well , b ut I th ought it
bes t to keep it down inside the shielded
input compartme nt since it is above rf
ground. The piston t rimmers are located
approxima tely as shown with the coils co n
nected to them as indicat ed on the schema
tic . This general layout makes fo r the short
leads important in VHF wiring. Ground
connections are soldered directly to th e
copper on the circui t board .

Aft er the circuit is wired u p o n the hoard
it is mo unted inside the minibox as shown
with two sta ndoffs and scre ws in dia gonal
corners. Two du mmy screws in th e other
corne rs act as feet to match the screws goi ng
through the sta ndoffs . The four resulti ng
studs can be used for mounti ng to another
chassis if desired . T he in pu t and ou tpu t
connectors JI and J2 are mounted o n the
ends o f the box. The output end has a 500
pF feedth rough capacitor and a grou nd
terminal for co nnection to an exte rnal bat
te ry .

rem oved fro m the receiver locat io n until the
signal is just readable without the pream p
ahead o f the receiver so that improvem en ts
with the prea mp connected can be noted .

With the amplifier in the line and the bias
adjust pot approximately in the cen ter of it s
range, the weak signal is t uned in and C I and
C2 are adj usted for maxim um signal. With
the tan ks peaked, adjust the bias pot for best
improveme n t in signal over the noise ou tpu t
of the receiver. Remember that what we are
10 0 Icing fo r is best margin of signal over the
noise and no t maximum S-meter o r other
out pu t meter ind ication. In general a b ias
poi nt where the noise o ut put o f the receiver
just sta rts to increase is optimu m. Increasing
the vo ltage a t t he base of Q I too mu ch
bey ond this po int increases the noise o utput
of the amp lifier , and a point is reach ed a t
which the increase in gain o btained is not
enough to make up fo r the poorer no ise
figu re of the syste m.

When the pot has been set fo r o ptimu m
performa nce its value is mea sured and re 
placed by a su itable fixed resis tor. Values
fro m 2000-4000n can be ex pec ted with
the 2N::!708 specified. Two holes are added
to the minibox cover for access to CI and
C.2 since putting on the cover detunes the
input and ou tput circui ts sligh tly and they
must be ret uned with the cover in place.

Conclusions

The tran sisto r specified was used because
it was available. It is ra ted up to 200 MHz
with a gain of 15 d B and costs a little under
$3.00 . O ther RCA tran sist ors in the sam e
family shou ld work ju st as well. For
examp le, the 2N4936 is rated at 20 dB gain
up to 450 MHz and is even less e xpe nsive
than the 2N270 8.

For simplicit y , and
improvement in two meter
work, this kind of device is
hard to beat .. ,

RI· I
Im

Adjustment and Tune-up

For preliminary adjust me nt of the pre
ump lifier , connect a 5000 to 10,OOOn
po te ntio meter in the circuit in place o f R I .
Tuning is done on a weak signal. If your
locat io n is like mine th ere will eit her be no
signa ls at a ll o r those prese nt will be weak ,
so for ex tend ed periods of adjust me nt
a local signal source is desirable. A grid dip
me ter can be used , but the stabili ty of a
crysta l osc ill ato r like the one shown is mu ch
bett er. Its harmon ic in the .2 met e r hand is
fairly st rong and th e signal source can he

R3
10K 9 V

,h-~---4II"'"----<>J. 50 0FT

Fig. 2. L I - 40 turns #183/8" diam x 0 " long; tap at 1 turn for emitter; top
at 10 turns for input, L2 - 40 turns #18 3/8 ,. diam x 0 " long; tap IJt 10
turns from 8+ end. 0 1 - Ep. Fl. NPN silicon transistor, 2N2708. CI, C2 
piston trimmers. I I, 12 - SNe coax connectors. *Adjust RI (or optimum
gain lIS. noise figure.
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The preamp should help out considerably
when used ahead of a poor receiving setup
o n two meters. It will not do mu ch ahead of

a good low noise co nve rter si nce t he noise
figure o f the prea mp will degrade the overall
performance of the syste m. When tried o n a
W2A Z L 417 A converter all it did was make
the Ssme ter read ings highe r ; reception on
weak signals was abou t the same with or
without the preamp , However , ahead of t he
"twoer ' or other marginal two meter re
ceiver. the preamp adds the gain needed for
copyi ng weak signals.

No trouble with instability was en cou n
tered , although with very high stage gain t he
circuit can start to oscillate . With a bias
setting this high . th e noise ou tp u t of th e
amp lifier makes it pr actically useless; at
normal ope rating bias as adjusted above t he
circuit is qu ite tame . The isola tion between
input and output is very good since the
circuits are effec tively in sepa rate enclosu res
for med by the minibox , the circui t board
a nd ce nter shield ,

For simp licity and improvemen t in two
meter work , this kind of dev ice is hard to
beat. With a few pa rts and a spare evening , it
can be put together and tried a hea d of the
receiver with a minimum of metal work and
cha ssis d rilling. And the best part comes
when the battery can be used instead of
digging in to the receiver o r another power
supply. •
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FREQUENCY DISPLAY COMPANY'S MODEL 160A FREQUENCY
COUNTER:

• 10Hz to 160 MHz capabilities
• LSI large scale integration circuit design
• .3 inch LED d isp lay
• Fully assembled in modern styled attractive case
• Convenient size - 9 Y:.w x 3Y..h x 6Y:.d

Applications:
• Direct readout of all ham frequencies through 2 meters
• Audio tone adjustments, i.e., repeater access, RTTY
• Simply adapted to display " received" frequencies

FOG's DMM-1, Auto Ranging, 0.1 % ace. (DC volts). Not just a voltmeter !
Current, Ohm s, ACIDC Volts and Auto Ranging! 599.95 including case.

Impossible? NOT FOR FDC!

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1'.0. Box 130
LiH'qJOoL x,Y.
13()88

Model 160A Frequency Counter 129.95
Model DM1\1-1 Multi -Meter 99.95
Add $3.00 shipping per ins trumen t
NY State rcsldcnts ad d sales ta x

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

St reet .

City /Stat e Zi p .
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How's Your

Speech Quality?

73 Magazine Staff

FREOUENCY, Hz

Fig. I. (Black) Typical tailored voice frequency response of a speech
processing unit at ~'ery low input levels.

Fig. 2. (Grey) The output level ofa speech processor as the circuit is adjusted
to clamp the output at different levels. Notice that as the output level is more
severely clamped the overall frequency response becomes brood and flat.

T he object ive of speec h processing has
always been to obtai n more " talk

po wer " fro m a given transmitter. In the case
of 55B, this has meant increasi ng the average
to peak ratio of the af (and hence eventual
rO waveform.

In FM systems, it has meant limiting the
maximum allowable deviation to not exceed
the receiver passband. Compressors, clippers
or co mbina tions of the two methods are
used to acco mplish th e desired effect.

One problem that ofte n arises wi th
si mpler circu its is that an increased bassincss

appears in the processed speech the more it
is p rocessed . The reason for this may not be
appare nt when o ne looks at the so-called
freque ncy response of a compressor o r
clipper circuit as shown in Fig. 1.

The problem arises because the frequency
response of the compressor or clipper circuit
will change depending upon the input level.
The response of Fig. 1 is plotted before any
compressor o r clipping action becomes effec
t ive and looks classically effective.

The lo w freq uencies which contain most
of the speech power but little of speech
intelligibil ity are redu ced in value and a
gradu al rising response to about 3 kHz gives
emphasis to th e higher frequencies which
provide a "presence" effect in the speec h.

If one plots the freq uency response fo r
different values o f compressor or clipper
action, as shown in Fig. 2, it will be seen
that as the amount of comp ression or
clipping increases, both the low and high
frequency response of the output is
extended.

The compressor/clipper action in most
such circu its, which are not frequency selec
tivc, simply levels out the whole o ut put over
the ent ire speech frequency range. The
harder o ne " h its" th e comp ressor/clipper,
the more pronounced is the effec t. So, one
can often not achieve the maximum val ue
from such a circuit and ends up with a
compromise setting of the circuit. This
provides some increase in talk power with
out too much speech degradation.

Another problem also enters the picture
- the problem of d isto rt ion due to the
genera tion o f intermodulation and harmonic
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Fig. 3. Some typical circuit values for the filters discussed in the text.
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The input filter perfo rms a pre-emphasi s
fu nction to reduce the low frequ ency to
drastically reduce the low frequency co m
ponents. It has a cutoff freq ue ncy of
800-1000 cycles.

The main nurposc o f th is filter in
reducin g the lOW frequency inpu t (0 a
comp ressor or clipper is to reduce the
inter- modula tion products caused by th e low
frequencies, and wh ich rema in within the
speech passband up to about 4 kHz. This
will allow a greate r degree o f compress ion or
clip ping to be used. The ou tpu t filte r is a
high-pass fil te r with a cu t-off o f about .3
kHz in order to provide the lo w frequency
rolloff which is lost when heavy compres..ion
or clip ping is used. In the case of a clipper, it
is assu med that it already contains the
necessary low pass filter to reduce the
harmonic energy above a bo ut 4 kHz.

The filt e rs have o nly a few dB insert ion
loss in their passband and so can be u sed

wit h almost any compresso r or clipper c ir
cuit which has ju st a bi t of rese rve gain.
There arc no particu lar co nstruc tion pro
blems with the fil lers. Standard su rplus
toro id telephone coils arc highly recom
mended for the inducto r elements and are
inexpensive ( 0 usc.

One migh t like to experiment with the
rolloff frequencies o f the filte rs by vary ing
th e capacitor values sligh dy to su it
individual voice characteristics. The use of
the filters will definitely enhance th e effec
tiveness of most comp ressor or clipper cir
cu its. It's accomp lished both by allowing a
grea ter degree of compressio n or dippi ng
and by eliminati ng the low frequencies at
the o utpu t o f th e p ro cessed speech wh ich do
no t contribu te to comm unica tio ns effec tive
ness. The enhancement of a tr ansmitter's
effective ness by such speech fil te rs in con
junction with a compressor or clipper is a
matter o f subjective evalua t ion.

Most tests indi cate a 2-3 d B improve
ment. The component costs make Ihis
method quit e a bargain - and beat ra ising
the t ransmitte r po wer. •

produc ts in the compressor/d ipper circ ui try
the harder it is driven .

The latter proble m will occur firs t in
some compressor circu its and would tend to
indicate that th e inpu t stages are no t
designed with a grea t enough d yn amic range.

Sophisticated, and costly, compressor/
dipper units get arou nd some of these
problems by soutttng the frequency band to
be processed in to different ranges, applyi ng
a weighted processi ng to each range and
other techniques. Broadcast quality, after
all, ju~t doesn't mean an ullra smoo th
frequency response but keep ing that tra ns
mitter modu lated with in FCC specs just as
heav ily as possible.

Compare a recording of a good AM or FM
tal k station with that ob tain able from any
amateu r speech processi ng unit. If the
record ing is made such that the peak input
level to the reco rde r is the same in bo th
cases , the t remendous d iffer en ce in effec tive
ness of th e com mercial unit is apparent.

The poin t here is not to cri ticize ama teur
circuits since commercia l u nits cost thou
sands of dollars and are part of an
engineered microphone- to-modulator chain,
but to indicate that much still remains to be
done in the amateur sphere.

One improvement that can be made in
most simple compressor/dipper circuits is to
correct the frequency response to get away
from the problem previously desc ribed .

Two me thods are possible - ei ther a
dyn amic circui t that will correc t the input
freq ue ncy response according to the amou nt
o f comp ressio n o r clipping, o r a sta tic
filtering circuit both before and afte r the
comp rcsso r/c1 ipper circu itry .

The au thor has experimented wi th ac tive
circui ts using FETs as variable resi stance
elements in a 2 stage RC high-pass fi lter
arrangeme nt placed before the inp ut to a
compressor. l hc control voltage developed
in the compressor was also used to co ntrol
the FETs and in such a manner tha t the
grea ter the control voltage develo ped (due to
greater input levels}, the frequency slope of
the high-pass filter was changed to attenuate
the lower frequencies more and more.

The circuit did work but every com
ponent had to be tailored to work with a
particu lar compressor circuit. Therefo re,
since it is far from a universal approach the
circuit de tails are not presented here .

A more universal ap proach invo lves the
usc of pa..sivc components to form a su itable
filter both before and after a clipper or
compressor ci rcuit. The details of such fil ters
arc shown in Fig. 3 fo r ty pical low impc
dance inpu t and output circu its . Sta ndard
handbook formu las can be used to design
till' filter .. for anv desired combi nation of
impedance levels.
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T hat tit le may req uire some explana tion.
What it really means is that a length of

coax ia l rf transmission line is used to effect
compat ibi lity between the output impedan ce
of a transmitter and the presented impe
dance of a transmission line leading to jg

antenna. Often , you effect such a match by
means of an ante nna tuning unit. The British
call these ATUs. We use a varie ty of fancy
terms, like "Zcmatchers," "Transmatchers,"
"Matchboxes," etc. They all do the same
job.

If the mismatch is not extreme, no more
than you'd encounter with a VSWR of
arou nd 5: 1J a section of transmission line
can accomplish an acceptable match.

We've all been to ld many times of the
applicatio n of a 14 X section of line for
impedance matching. Less often , however,
have we heard about the use of o ther lengths
for transforming impedance. That's the pur
pose of this article.

First, we need to take a loo k at a
graphical rep resentation of the voltage stand
ing wave upon a mismatc hed transmission.
Th is is ofte n sho wn in hand books. A few
even hint at the reacta nces present. These
reactances, which vary in both magnitude
and sign (induc tive or capacit ive) as
measured along a Ji1>- sec tio n of line, can be
put to usc. We're going to talk about using
them as conju gate reactan ces, th at is, of
equa l magnitude but o pposite sign, to negate
undesired reactances on an antenna feedline.
Fig. 1 shows the ex treme case of a line
terminated in a short circuit. Fig. 2 depicts
another extreme, a line terminated in an
open circuit. Note that these two differ only
by 90°. That is, if you were to sl ide one 90°
to a side, it would be the same as the other.
From this, you can deduct that all other

terminations lie somewhere betwee n these
two extremes. 50 they do, regardless of
whether they 're purely resi stive, purely reac
t ive, mixtu res of the two (as are most
real-li fe an ten nas), higher than the charac
te ristic impedance of the li ne, or lower.

Now, with this as a starter, let's take a
loo k at the average transmitter . In all pro
babili tv, it was engineered (probably much
against the design engineer's bette r judgmen t
bu t by the stern orders o f the sales depart
ment) " to be used with transmission lines
with a V5WR of not more th an 2 :1 ." Th is is
cho ice weasel wording to give the manufac
turer impunity should an inept user damage
it by so me gross misuse .

Let 's consider why the manufacturer likes
to include the weasel wordin g. Look at Fig.
1. Points A, C and E have an impedance th at
is purely resist ive and very, very low. You
couldn 't make such a termination accept
power. Poin ts B and D also Me purely
resist ive, bu t their impeda nce is very high.
It 's imp robable that these coul d be made to
accept po wer. In Fig. 2 the same comments
apply, o nly with the high and low impe
dance point s nipped over. But Fig. 3 shows
a line terminated in a resistor, one higher
than the line 's characteristic impedance so
that thcrc'rc standing waves present. Not
only arc points A, B, C, 0 and E resistive,
bu t there's a resistive component presen t at
any poin t alon g the line. This means that
you can slice o ff that line at any po int you
desire and stilt feed rf power to your
antenna. But, there's a hooker. There always
is. Th is one concerns all poin ts between the
lettered poi nts. Any where in these regio ns
the line will present a combina tion of
resistive and reacti ve load .
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Look aga in at Fig. 3, and keep in mind
that the pattern of th ose convolu tio ns keeps
repeating itself every Y2 X, regardless of how
long the transmission line may be. Now,
sup pose your line is of such length that your
trans mitter is trying to look into it at po int
x. This high impedance very prob ably is too
mu ch for the tr ansmi tter to co pe wi th , but if
yo u were to add just enough line length to
patch it out (0 point Y, the impedance will
be lowered to a q uite reasonable magnitude!
Try it. If your transmitter doesn 't like a
capacit ive load, a nd some don 't, just add
enough additional li ne to patch it o ut to
point Z, which is indu ctive-plu s-resist ive.

Th is so unds li ke a big job, one that
requires a sli de rule plu s a stack of tables and
graphs. Don 't believe it ! Get a few hu nks of
transmission line of the same impedance as
you r feedline, a few coax connecto rs, and
experiment. Usc low power (turn down the
exciter drive), and you'll not endanger your
transmitter. You 'll be pleasantly astonished
at how easy it is to hit (by a purely
hit-or-miss techniq ue) upon a presented im
pedance with which your transmitter is
happy. And a happ y transmitter is what
you 're working toward.

Now fo r a word about what yo u 're not
doing. You're not " t rimming the trans
missi on [inc to decrease the VSWR." That is
a pure myth. The VSWR is determined
so lely by the relationship of the line's

The in troduction of reac tion gives the
manufacturer more cold ch ill s than do the
excurs io ns of impedance magnitudes. You
see, within the transmitter there must be
provision for transfo rming whatever com
plex load shows up at the t ransmitter's input
terminals to a purely resist ive load of the
propcr mag nitu de t o produce the
desired load fo r the active device (vacuum
tube, transistor, etc.] in the transmitter. In
most of todav's transmitters this is done
through transformat ions provided by a pi
network . Now, if you've ever looked at the
formu las for compu ting the val ues of the l
and the two Cs in a pi- net yo u may have
noticed that the formulas apply so le ly to
resist ive inpu t and ou tpu t terminations. If
that ou tpu t looks into a complex load , one
having a reactive component, all bets are off!

This doesn 't mean that a pi-net (o r, much
better, a Pi·L net ) can't cope with a
moderately -reac tive load. It can, o therwise
there'd be very few presen t-day transmitters
capable of being used! It docs mean, how
ever, that the transmitter's combination
tun ing device and impedance-matchi ng
device (fo r that is what the pi-net really is)
has to negate the reactive component of the
load by introducing a conjugate reactance.

How's tha t done? By deliberately detun
ing the pla te tank circu it from what would
be resonance were the load resistive. Th is
causes the tank itself to be reac tive, and , if
the reactance is o pposite and eq ual to th at
of the load, the vacuum tube (or other ac tive
device) st ill sees a resistive load. Sounds like
a handy way of gett ing around a pro blem,
doesn' t it? But, like many other solut ions, it
introduces its own set of problems! Wh en
thc plate tank is detu ned, the carefu lly
selec ted LC co mbination is up se t. That ratio
was selected upon the basis of 0 , of
maximum circulat ing current that could be
tolerated, and of the maximum voltage that
could be han dled . De tune one way, and you
may melt down a marginal-design tank coil.
Dctunc the other way, and yoo may have a
voltage flashover across a margi nal-design
capacitor . And don 't think those com
ponents are not of marginal design! That's
why the manufacturer has to weasel-word
his guarantee! He leaves it up to yoo to
provide the necessa ry protection that he's
too cheap to bu ild in to his transmitter.

You don 't want to re-englneer the trans
mitter; there's not room enough in the case
to accommoda te adequate components , anv
way. You 're no t too enthusiast ic about
plunking down from one hu ndred to several
hundred dollars fo r a " Matchbox" o r a
similar device. You'd just as soo n avoid the
complexity of build ing a "transmatch. " Bu t
there 's a simple way out!
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c haracter! ... tic impeda nce and the load at the
far (a n te nna) end. No amount o f fiddl ing a t
the receiving e nd o r messi ng with line length
will affec t the Y5WR. Cha nging li ne length
will, ho wever, c ha nge the impedance the line
(if it's mi...matched) prese nts to th e trans
mi tte r. And t ha t's wh at you'll be do ing.

In my case, I'm using a 3800kHz an tenna
o n 4590 kHz. Add ing abou t 3.66 m (12') to
th e o n l y· t he -Good· Lord-may-know-what
length o f my n ansml ssicn line tran...form ed
the impedance to a valu e ca... ily coped with
by an ordi nary pi-net ou tput circuit. High
Y 5WR? Undoubtedly ! High signa l loss? I
doubt it, fo r my re port... from d i... tan t sta-

t ions compare with those rece ived when
u ...ing a resonant a nte nna .

50 go a head a nd u se a .. transm i...... ion lin e?
matching" device. It 's simple, it COsh very
little, and it docs the job well. •
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- SP· 1 Portable Pkg. 
Incl ud es Heavy Du ty Nicad
Btrv . " Snap-Pack" Module,

H. D. Cherqer, 19" whi p & Carrying
Strap. $89 .95 .

_ __ SA· ' 25 wt . Amp "Snap,
Pack" Modu le. For Mobi le or Fixed
st at io n use. $84.95.

_ __ AC-l AC Po wer Supply "Snao-Pack"
Mod ule. For the basic xevr. $49.95.

• The unique " Snap-Pac k" Mod ules
merely Snap-On and automatically inter
conne ct . No messy wires or cables to
hoo k-u p.

• One transceiver performs the func t ions of 3 - WIT HOUT COMPROM ISE!

SPEC COMM 560
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MB-l Mobile MI. $8.50

SPEC COMM 512
12 chan. 5249.95
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hours of opera tion.!

The tramminer features "Crispy-Clear" Modula tion. wi th
excellent fide lity & ·punch'. With Spec Comm, Intermods and rcvr.
o ver/ood are virtually eliminated - thanks t o cur rellOlul,onary and
exclusive HOI Ca rrier Diode Milted Select ivity is exceuent : .go to 90
d B @ ±JO kHz, -55 d B ~ ± 15 k Hz. sens. .. O.3uV t yp./20 dB Qt.

O ften compared to com mercial or military equipment. nonce
there a re no f r iffs - no meters . . . (You don't see them on Mo toro la
or G . E. either, do you? ... After a ll, on FM, you're e ither noisy or
F.Q.I' Also, m o st FMers feel 12 cha nne ls is more than enough to
cover all o f their favor ite fr eque nc ies.

Think about it ... T he good so lid Performance , th e Q uality, the
Versatility - (and, the Expandability - accessory modules can be
added at an y t im e). All this at a p r ice you can affordl See what o ur
c ustomers say - pg. 126 Nov/Dec 19 7 5 73 Maga zine.

Available at Selected Dealers (or Fact ory Direct ). O n d irect
o rders. add 53.50 sh ip .fhandl . IPA residents add 6% lalt .l PreciSion
xtets - $4.95 ea. . 1
COMMUNICATIONS~

BOX 140, WORCEST ER PA 19490 12151 584-6469 II::::Z::.

Definirel y nor your typ ica l heavy -weigh t imJX)rted radio - w it h
t hei r cheap par ts, super-t ight layou l ... (almost imJX)ssible to
service), t iny " penlit e" batter ies which poop OUI in a few boo rs ,
limited versatility, and needless fr ills.

Spec Comm gear is complelely engineered & b uilt in t he USA 
wllh portabil,ty on m ind - figh t-_igh r, yer very rugged. We are
commilled to Quali lY, Performance & Versa tih ty. How many of t he
competi tors can boast of top qual ity com pone nts as used in Spec
Com m gear ? Like - Hewlett-Packar d, RCA, Mo torola, Fa Irchild,
CTC, Alle n-Bradley, Spragu e, & Turner - to name a few. You know
you' ll have o p tim um, reliable perf o rm ance y ear aft er y ea r !
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DIGITAL DATA RECORDER
for

Computer or Teletype Use Up to 4800 Baud

Uses the industry standard tape saturation met hod to beat a ll FSK systems ten to one. No modems or FSK decode rs
required. Lo ad s 8 K of memory in 34 seconds. T h is recorder enables you t o back up your computer by loa ding and
d u mping programs and da ta fast as you go, t h us ena bling yo u t o get by with less m em ory . Great for small business
bookkeeping. Imagine ! A years books on one cassette .

T ho usand s are in use in colleges and businesses all over t he coun try . T h is new versio n is ideal for instructional,
amateur, ho bby and small business lise. Id eal for use by servicemen to load test programs . Comes complete with
prerecorded 8080 software program used to test the unit s as they are produced. ( Monitor)

Fill out form and send check or money o rder to :
NAT IO NA L MULT IPLEX COR PORAT IO N
3474 Ran d Avenue, Box 288
South Plainfield , New Jersey 07080

.. Record/Playback Ampl ifier . Expanded version of
our Computer Aid board for use with your own
desk (cassette or reel to ree l). Go to 9600 baud on
ree l to reel. Digita l in, dig ital o ut, seria l forma t .

.. Interested in t hese? Send your name and addre ss
for brochure when released .
(EDUCASSETIE is our regi stered TradeMark )

SPECI F ICAnO NS:
A. Recording Mode: Tape sat ura tio n binary. This

is nol an FSK o r Home t ype reco rder. No vo ice
capabilit y . No modem : 3" per seco nd .

B. T wo c ha n nels (I ) Cloc k . ( 2 ) Data . O r two d ata
chan nels providing four (4) tracks o n the
cassett e. Can also he used fo r NRZ . Bi-Phase .
etc.

C, Input s: Two ( 2) . Wi ll accep t TTY. TTL or RS
232 d igit al.

D. O utput s: T wo ( 2). Board changea b le fro m
TTY , RS23 2 or TTL digital.

E. Era se : Erases wh ile record ing one track at 1I

tim e. Record new d ata o n one tra ck and
preserve thr ee or record O il two and preserve
two .

F. Co mpat ib ility : Will int erface any co m pu ter
using 1I UA RT o r PIA hoard , ( Alt air , Sphe re.
1\16800 . et c.]

G. O ther Data : 110· 220 V - (50 ·60) Hz ; 2 Wall s
tota l; UL listed : t hree wir e line c ord; o n/o ff
sw itch; audio , met er and light o pera tio n mono
it o rs. Remot e cont ro l of motor o p t io nal. Four
foot , se ven cond ucto r re mo ting cab le p rov id ed .

H. Wa rrant ee : 90 d ays. All units test ed at 110 a nd
4800 baud before ship men t . Test casse tte wi th
8 08 0 so ft ware program includ ed . This casse t te
was r ecorded a nd pla yed back during qualit y
con tro l.

COMING NEXT MONTH - IN KIT FORM
.. Hexadecimal Keyboard - Load programs di rect

from keyboards' 16 keys and ver ifyi ng d isplay.
Does not use Computer I/O.

.. I/O fo r use with Computer Aid or other digital
recorders. Variabl e baud rate selectable o n exter
na ll y loca ted un it by one knob. Can load com puter
o r accept dumps without software. Turnkey Ooere
tion. For any 8 bit co mputer.

** * * ********* *** * * * ***** *** * * * * * ** *** **** * ******* * **

Please enclose 52.00
Shipping & Handling

N.J . Residents add 5%
Sales Tax

NATIONAL MULTIPLEX CORPO RATIO N
3474 Rand Avenue, Box 288
South Pla inf ield , New Jersey 070 80
SHIP TO:

*
*
*
*
**
*
*
*

•

... Data Recorder@$1 49.95

.. Ope rating & Technical
Manual ISchematics}

@ $1.00

. New Products . No Charge
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Lowest Price intheWorld!
Altair 680 Documentation

"C reat ive Elect ron ics"
MITS/6328 Linn N.E., Albuquerque, NM 87108 505/262-1951

MAll TIllS COUPON TODAY1

o Enclosed is check ff,o:'~$~==:C];;;M~~o &nkAmelicard It _ 0 or Master Charge· _
o Altair 6.YO 0 Kit 0 Assembled 0 Altair 680T 0 Altair 680CPU
o Socket Kit 0 Fan 0 PROM kit 0 Documentation Special
o Please send literature
NAM't.E _
ADDRESS, _

CIlY STATE & ZIP' _
MITS/6328 Linn N.E.. Albuquerque, NM 87108 505/262·1951

Altair 680 Prices

..
•••••.. .....

iW~
••••.... .. .. ...... .. . .. ~ .. .. .-UU...........=..

The Altair 680kit comes with complete documentation
including assembly manual. assembly hints manual. operation
manual. and theory manual. Assembled units come with
operation and theory manuals. Turnkey model a nd CPU boards
also include documentation.
NOTE: A com ple te set ofAltair 680 manuals in
a 3-rlng Altair binder Is now available for $14.50
(regularly $25). Offer expires January 30, 1976.

Delivery
Personal checks ta ke 2·3 weeks to

process while money
o rders and credit card
purchases can be
processed in 1·3 days.
Delivery should be
30·60 days but this
can vary according to
order backlog. All
orders are ha ndled
on a first come, first

served basis.

AIUrir 680 co m pl"'te co mp ute r kil $345
AIUrir 680 essem bled a nd reseed .•••••............. . . .$420
AIUrlr 680T lumk"'Y model (com plete AlUrir 680 except

front panel c ontrol board) Kit Only $280
Al'alr 680 CPU board (includ ing pc board, 6800 micro

processor chip , 1024 word memory. 3 way Interface
and all remaining components except power supply) . . $195

AIUrir 680 CPU board assembled and tested $275
Option IC socket kit (contains 40 IC sockets. CPU.

memory and PROM sockets c om e with 680 kil) $ 29
Option cooling fan (required when expanding 680

Int ernally) $ 22
Option cooling fan installed $ 26
PROM kit (256 x S-bit ultraviolet, erasable 1702 devices) $ 25
Connectors (Two sets of 25.pln co nnecto rs. Required

when Interfacing 680 to e xt ernal devices) $ 22
Pnc.... ddwto,'.ond '(>"Ok......... """"""'cNngo

The Altair 680comes wth power
supply, front panel control board ,
and CPU board inclosed in an
II" wide x II" deep x4 11/16" case.
In addition to the 6800 processor.
the CPU board contains the follCMling:

1. 1024 words of memory (RAM

2102 type 1024 x lbtt chtps].

2. Built-in Inte rface that can
be configured for

RS232 or 20 rnA

Teletype loop

or60 mA
Teletype.

3. Provisio ns for

1024 words of
ROM or PROM.

The Altair680can be

programmed from the front
panel switches or it can be
connected to a computer terminal (RS2321 or a Teletype such as
an ASR-33 o r surplus five-level Baudott Teletype (under $100),

The Alta ir 680 can be utilized fo r many home, commercial or
ind ustrial applications or it can be used as a development system
for Altair 680 CPU boards. With a cycle time of 4 microseconds,
16 ·bit addressing, and the capability of directly addressing
65,000 words of memory and a virtually unlimited number of
I/O devices. the Altair 680 is a very versatile computer!

Altair 680 Software

All Altoir680purchasers \ViII receive a free one year
membership to the Altair Users Group.This group is the largest
of its kind in the world and includes thousands of Altoir 8800and
680users.

Members of the Altair Users Group are kept abreast o f Altair
developments through the monthly publication. Comput~,.

Notes.

Software for the Altair 680includes a monitor on PROM,
assembler; debug. and editor. This software will be
available to Altair 680 owners at a nominal cost.

Future software development will be influenced by
customer demand. MITS will sponsor lucrative software
contests to encourage the rapid growth of the Altair 680

software library. Programs in this library will be made
available to all Altair 680 owners at the cost of
printing and mailing.

Altair Users Group

In Janumy of 19 75, MITS stunned the computer world with
the announcement of the AltairBBOO Computer that sells for
$439 in kit form.

Today MITS is announcing the Altair 680.
The Alta jr 680,built a round the revolutiona ry new 6800

microprocessor chip. is the lowest priced complete computer on

the market. It is now being offered at the special.
low price of $3451
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VIATRON
COMPUTER

A FIRST! ... Now You Can Buy A Surplus Microprocessor!
Thi s is more than a smart terminal, it is a COMPLETE COMPUTER with keyboard inpu t, two cassette tape drives

built-in. a video display. an operating system on ROM so you 're ready to go with it when you plug it in, set to work
wit h a field of 80 characters per record , editing, verification, tape to tape copy , tape search , etc.

The system is designed to o utput to a typing un it for a select ric (we have a few of these available ), RS·232C
o utput/ input, tape recorder (we have some of these too l lID, card reader /punch (we don 't have) I/O ... etc. In short
you couldn't f ind a more versati le term inal . .. it w or ks all by itsel f and is expandable to work with any outside
computer or microcomputer and can be in terfaced with any RS·232C compati ble peripheral. Manual s? We've reprinted
every detail of the facto ry confidential engineering drawings, over 200 gia nt pages o f them! We also have the operator's
manual so you ca n figure out t he hu ndreds of th ings th is computer ca n do with t he amazingly flex ible control s and
o perati ng system it has.

These uni ts were made for CONTINUOUS COMME RCIA L USE so they are rugged and simple to use. Well, with the
exception of the price, so much for the good news .. . the bad news is that we o nly have a few of these so you'd better
not sit around think ing this over for long . .. and to us a few is less than 20 . Shippi ng is FOB our plant. Guaranteed
worki ng whe n they left our plant ... WE TEST everyone before shipme nt .
VIAT RO N 2111 Microprocessor with keyboard. video d isp lay, twi n cassette d rives, power supply, two cassettes, cables
... special ... FOB ... $699.
Print ing robot to fi t Selectric typewri ter FOB ... $ 189
200+ page Engineering Drawi ngs package postpaid ... $ 15

2. Boards 40 PIN & 28 P IN sockets 24 PIN DIP 's Molex pins ;=-10 100 - $1.00. # 10
1000 for $9.00

3. Copper clad boards (p lug in ) 1/10" spacing (992 holes) . Etch yo ur ow n CPIBD each
$2.45. 10 fo r $20.00 , 100 for $155.00.

4 . AUGAT BOARDS. On ly 40 of these for 16 Pin DIP's @55.ooeach . 10 of these for 14
PIN 01 P's @ 50.00 each. 150 assorted plug in wires with each board.

INTERFACE KITS TO BE IN NEXT AD IN 73. WATCH FOR IT !

If you 're wittun driving distance of our plant, come visit ... see the Viatron and try it . . .
also see more surplus stuff than you can imagine . . . we don' t k now half of what we 've
got back on those shelves. Lowell is a weird to wn so call us jf you get lost. We're open six
days a week starting at 1 pm (we sleep late, work la te).

38 French St. Box 438 Lowell MA 01852 Tel. 617·458·3077
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by
Col e Ell sworth W60XP
10461 Dewey Drive
Garden Grove CA 92640

ASCII to

Baudot Converter
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A he r acquiring a surplus ASC II
encoded keyboard I it was desi red to

usc this keyboar d on the amateur RTIY
freque nc ies. Under present FCC regulations,
only 5-1cvcl code is permit ted (commonly
called Baudot code, but actually a version of
the Murray code). Ther efore, we needed a
conversion device that wo uld change the
8-level ASCII code to 5-lcvel code. There arc
several different approaches to this problem
presently in commercial use. One of the
ea rlie r conversion me thods utilized tape
rcocrfo rators and tape readers to accomplish
t he conversion. The more modern video
display communicat ions termi nals in some
instances usc compute r memory and soft
ware to make the conversion. Some inte
grated circuit manufacturers have made
available commercial versions of custom
programmed ROMs which greatly facilitate a
bi-directional conversion but seem to be
somewhat different in format from my
requ iremen ts, including low cost.

The ASCII code is capa ble of generati ng
128 characters (2'), of which up to 96 may
be printi ng charac te rs. (The remaining 32 arc
te rme d "Control" characrers.) The Baudot
code is capable of genera ting only 32

characters (2 5
) so a "Case Shift" method is

used to provide a second set of 32 characters
while maintaining a 5·bit code. Thus the
need for F IGS shift and LTR S shift un
5· level mach ines is apparent. It is the
requirement for generat ion of the case shift
character that makes the problem of conver
sion from ASCII to Baudot so interesting.
Conversion in the opposite direction, i.c.,
from Baudo t to ASCII , is relatively simple.
Witness the recent publication of a circuit2

t ha t requires only four ICs to perform the
conversion.

I had been m ulling aroun d several
poss ible approac hes to the co nversion
pro blem whe n two significant situations
arose which served to solidi fy the design
approach. The first was during the course of
a discussion of the matter with Jerry
WB6W PX, when he suggested "jamming" the
case shift character into the Baudot output
bit stream just ahead of the character
requiring the case shift. The second was the
developm ent of thc UTA by lrv W6F FC3

•

The F IFO in the UT-4 makes the perfec t
bu ffer fo r absorption of the case shift
character (which is generated withi n the
period of a few microseconds) wit hou t



Fig. I . ASCII I NPUT

I B I 2~4!>6 B7 p \

LlLl U U
EOC BAJ F H

t

u"

"'- U7-.•

e

u'"
, ,

, ", . ,
w~ 14U, .--

r
• !> 6 7

•

" ,
•, , ,

ur-r,
"" a , • s "

, , • ,
U. " u, l»-• •, , , • s , , , • e ,

, , • a.,"

"
"'

,
"

•
0'

'"Z,~, I1 ,16

a

....,,..n..;~ l...!w
7. 36~

usa U;'A

."

••
\ "

~~~-+-~
" ~ea ,

e

a,, '

•
"

6 U2 C

1,8,9 ;f;
1 02 B2 f() 4 0 1

."..,,
ue

."

."
"

"'. ,7 K

U"
09

;;r

g l """ u"'" , I ' ce, . 5 a . 5 , .5 ,.,
'" • '" '" ca, r " " • "I
" fitt~

UI)-12

• ,
•• '" usc

sv ,
L7669 K N M

1111111 1
61 B26~B46!56667 pI

6AUOQT OR ASCII OUTPUT

STR06E
OU,

"
1

\'---=-'::""=-=:=-"::-=:"--'--'

si gnifi cant delay in conversion of the
foll owing ASCII character.

An ini t ial cu t at the design resulted in a
12-chip circuit with a timing budget that
appeared feasi ble. A second cu t at the design
re sulted in an operat ional prototype
requir ing ten chips includi ng the three con
version PROMs, At the suggest ions of
W6FFC, a circ uit was developed to provide
automatic generation of a Baudot LETTERS
shift charac ter following a LINE FEED. This
feat ure cases generat ion of proper end-of
li ne ro utine when using an ASCII keyboard
and is well worth the three additional chi ps
required, The final design U'A'S 15 chips and
wa~ dubbed the ASCII to Baudot Converter
- version 1 (ABC- !),

The logic diagram of the ABC-l is
illustrated in Fig, I. Fig. 2 is the conver ter
timing diagram. Interface with the UT·4 is

shown in Fig. 3. No te that one addi tional
7400 chip (IC13) and one swi tch (59) must
be added to the UT-4 circuitry to provide
ABC-l interface while maintai ning fu ll
capability of the UT-4 in the originally
intended application,

Features
1. Converts all ASCII characters that have
Baudot equivalents to the proper Baudot
character.

2. Converts all non-equivalent characters to a
Baudot BLANK unless otherwise pro
grammed in the appropriate PROM.

3. Converts both upper and lower case
ASCII alphabet characters to the equivale nt
Baudo t character.

4, Provides automatic Umhift-on-Spacc for
Baudot mach ines,
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Figs. land 1(0). V I, 3,10,13,74221. V2, 7409. V4,S, 6,8223. V7, 74155. VSC 74365. V9,
7410. VII, 7404. V12, 7430. V14, 15, 74125. RI·5, 7-11, 18,26, 4.7k. R12, 30k. RI3-I7,
19,20, 15k. R21·2S, 10k. CI, 330pF. C2, 3, 9, 100pF. C4, 2 10pF. CS, 6, 8, S60pF. 0 ,10
uF, 10 V. Notes: ASCII inputs HI through 87 are positi ve logic (Mark = High level], U4 is
alphabet PROM that converts both UC and LC ASCI/to Baudot. US is control function PROM
for Carriage Return, Line Feed, and Bell. U6 PROM converts numerals, punctuation, and space
bar. Most ASCII characters with no Baudot equivalent convert to a Baudot BLA NK character.
V I I, 12 and 13 generate a Baudot LTRS shift function immediately following Q Baudot LF,
thus providing a standard end-ot-tine routine capability of CR, LF, LTRS. Baudot outputs B l
through 85 ore positive logic (Mark = High level). VI 4 and 15 provide direct A SCII throughput
when 51 is in ASCII position. For V I, 3-8, 10 and 13, Vee is on pin 16 and Gnd is on pin 8.
For V2, 9, 12, 14 and J5, Vee is on pin J4 and Gnd is on pin 7.

5. Provides Automatic Letters Shift aft er
LI NE FEED.

6. Provides a Baudot Letters Shift o n receipt
of ASCII " RUBOUT" or "UNDE RSCORE".

7. Provides a Baudot Figures Shift on receipt
o f ASCII " UP ARROW" or "-".

8. Provides for direct throughput of ASCII
code.

9 . Provides 3-state buffered data outpu ts for
data bus applica tions.

10. Easy interface to the UT-4.

Funct ional Description

Paralle l format ASCII data is applied to
inputs (address lines) of 8223/74188 PROMs
U4 , US and U6. Note that onl y bits 1
thr ough 5 are used for addressi ng the
PROMs. Bits 6 and 7 are applied to 2-linc to
a-li ne decoder U7. The binary state of bits 6
and 7 are decoded by U7 to provide an
enable signal to pin I S of the appropria te
PROM. Decoding of ASCI I bits 6 and 7 is

arranged by means of U2B so that bot h
upper and lower case ASCII alphabe t will be
converted to the equ ivalent Baudot
character .

PROM output data (i n Baudo t code) bits
1 through 5 from all three chips are " wi re
or'd" and appl ied to 3-sta te buffer U8. If US
pins 1 and 15 are both low, data from the
selected PROM passes through UB and
appears at the output of the converter.

Simultaneou sly with the appearance of
ASCII data at the inputs of the PROMs, the
keyboard strobe signal is applied to Ul A.
Ul A and B provide a total stro be delay of
approxi mately 7 microsecon ds. At the en d
of this delay period, the st robe signal
appears at the output o f U2A. When the
ABCl is connected to a FIFO such as in the
UT·4, the delayed keyboard strobe signal
causes a "shift in" signal to be applied to
FIFO pin 17. Because th e data at the o utput
of ABC I chip US is already present at the
F IFO data inputs , thi s data is entered into
the FIFO as a parallel fo rmat Baudot
character .
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The precedi ng paragraphs describe what
happens in the converter when no case shift
is require d. Let us say tha t the character
converted in the previo us example was the
character " Roo. Let us now assume that the
next ASCII character from the keyboard is a
period. Conversion of this character to
Baudot code requires tha t it be preceded by
a FIGS shift character. The states of bi ts 6
and 7 in the ASCII period character cause
PROM U6 to be selected for punctuation
characters (numeral conversion also takes
place in this PROM). PROM U6 output bits
6 and 7 arc Low and High respectively for a
period character and arc applied to the case
shift detector latch U9A,B where pin 12 of
U9A was Low for the previous character R.
Bit 7 is High and so has no effect on the
latch. Bit 6 is Low, causing U9A,B to change
state, and pin 12 goes High. This Low to High
transition is applied to input B1 of l-shot
U10A, generating a 6-microsccond wide
FI GS shift gate at UIOA pin 4. This gate
performs three functions. It inhibits US,
causing US outputs to revert to the 3rd (high
impedance) state, and because of the current
sources through R21-R25, US output bits
B1, 2, 4, 5 go High. Bi t 3 goes Low because
of the inverted (Low) output of U2C which
is the second function of the FIGS shift
gate. The 3rd fu nction of this gate is to
generate a "Case Shift Strobe" pulse by
means of U3A, B and U2A. This strobe is
delayed 2 microseconds by U3A, permitti ng
the parallel data at US output (bits 1, 2,4,5
High and bit 3 Low = Baudot FIGS shift) to
settle to a static condi tion before being
en tere d into the FIFO by the strobe signal.

So far, approxi mately si x microseconds
have elapsed si nce the ASCII data and stro be
for the ASCII character "period" appeared
at the input to the converter. At the end of
the 6 microseco nds, US is enable d, and U2C
outpu t returns to a high level. At th is lime
the Baudot character for period (Bl, 2 =
Low, B3, 4, 5 = High) is present at the
output of US. One microsecond later t he
delayed (7 microsecond) keyboard strobe
from UI B appears at U2A pin 11 and now
the Baudot period character is entered into
the FIFO. Generation of a LETTERS shift
character in UlOS is similar to the foregoing
except that U2C outpu t remains High (US
outputs BI through B5 arc all High).

Thus it is apparent that all normally
converted characters arc delayed by seven
microseconds within the converter before
being strobed into the FIFO. If a case shift
character is required. it is generated and
strobed into the FIFO during the seven
microsecond delay interval.

UII. 12. 13 and U2D form the "Letters
..hift alter Lim' Feed" circuit. Ull and U12

detect the presence of a Baudot Li ne Feed
character at the output o f US. The ou tput of
U12 goes Low when the normal delayed
st robe pulse from U1B appears .11 Ul l A.
After a one microsecond delay through
U13A. U1 3S generates a six microsecond
pulse that is applied through U2D and U9C
to start the ge neration of a Lett ers shift
character as previously described. A non
printi ng character such as Lette rs shift,
following a line feed , gives the machi ne lime
to return to the left margin before printi ng
the nex t character.

In Fig. 2, waveform I I of the timing
diagram is a composite of the various con
ditions at the converter output strobe line.
The "Typed character strobe" (center pulse
in the pulse train) will appear on the strobe
line every time a character key is pressed on
the keyboard. The case shift strobe and
LSAL strobe arc shown as dotted lines,
indicating they will appear only under
certain conditions. Depending on previous
conditions, all three strobe pulses can appear
in the sequence illustrated when the con
verter receives an ASCII LI NE FEE D
character.

Const ruc tion
The timi ng compone nts shou ld be kep t

clear of the trigger inputs on the one-shot
m u It ivi brators. Fi ve percent tolerance
dipped mica capaci tors and fi ve percent J4
Watt resistors shou ld be used in the one-shot
tim ing circuits. Th ree ABC- ! converters have

I NOT LESS THAN 15 uS,,
2 I 7,5

,,
3 ,

~I,
4 -1,
5 I 6,5,,
6 ---l 6 , 5

,,
7 I 2,5

8
,
~,

I

9
,

~,,
10 , 6 , 5

I,
" U .!~ ~ l!usJ

CASE SHIFT TYPED LETTERS SHIFT AFTER
STROBE CHARACTER LINE FEED STROBE

STROBE (lSAL)

Fig. 2. Timing diagram. I - Strobe in. VIA·I. 2 - Strobe delay, VIE-IO. 3 
Delayed strobe, U2A·13. 4 - Figs shift, I-shot UIOA-2. 5 - Figs shift gate,
UIOA4. 6 - Case shift gate, UIOA-4. 7 - Case shift strobe delay, U3A-4. 8 
Case shift strobe, U2A-12. 9 - LSAL ease delay, UI3A-4. 10 - LSAL gate,
U9C-3. t t c- Strooe ootput, U2A-II .
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been constructed and the ummg was well
within tolerance using o ff- the-shel f fi ve
percen t components.

Usc o f a printed circuit board makes
const ruc t ion much easier and decreases
chances of wiring errors. Even so, the PC
board has a high component density and
traces are very close together. Great care
sho uld be exercised duri ng assembly and
soldering to prevent errors in compone nt
locat ion, Ie orientation, and sol der bridges.
Sockets or molcx pins arc recommended for
the ICs.

PC Boards and PROMs

EDl4 has been authorized to make a PC
board available for the ABC-1. This is a glass
epoxy , double-sided , plated-through hole
circuit board. It will fit a standard .156
spring 18-position double-readout edge con
nector . Boards onl y, or complete parts kits
includ ing the thr ee pre-programmed
PROMs, arc available .

If you already have a UTA, Fig. 3 shows
the changes required to in terface with the
ABC-l. If desired, EDI has a mod ifi ed UT·4
PC board with these changes incor po rated.
Order "UT-4 IF " PCB/ kit. This PCB fits the
same type edge connector socket as the
ABC-I.

Troubleshooting

Most comments on troubleshooting in the

KB I-l ar ticle apply to the ABC-l. The
converter is a fairly complex circuit with
critica l t imin g parameters. If a scope is not
available, it is mandatory that the associat ed
UT-4 be o perati onal in o rder to check
converter operat ion.

Strobe and data lines from the KBI-l
outputs to the ABC-l inputs and from the
ABC-l outputs to the UT-4 sho uld be less
than 20 inches in length . Transmlsslon line
techn iques must be used for longer li nes as
descri bed in the KB I-1 ar ticle.

Logic levels at the seven data inputs to
the ABC-l must be stable at the t ime the
keyboard st robe goes Low at UlA- l and
U7·14. As indicated in the timing diagram,
the minimum width of the strobe pu lse is 15
microseconds. If your keyboard strobe is
pulsed with a period, for exampl e, of 5
microseconds, then U14 o f the KB I-l must
be used to stre tch this 5 microsecond pulse
to at least 15 microseconds. Another
poss ible source of improper operation is
errors or omissions in the switching an d
control circui try (51,59) as show n in Fig. 3.

To usc the Repeat message funct ion in
the UTA during operation with the
KBI · l / ABC-l , PRELOAD switch 55 is set to
PRELOAD, KY BD switch 59 to IN and the
message is type d into the UT·4 memory
from the keyboard. KYBD switch 59 is then
set to OUT and REPEAT switch 58 is set to
REP EAT. Then PRE LOAD switch 55 is set
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Fig. 3. Changes required to interface UT-4 to A BC- !. No tes: Dotted lines show exis ting circuits
in UT-4. Solid lines indicate added circuitry to accommodate ABC-!. These additions change
the UT-4 PCB to UT-4 IF PCB (IF = Interface). ASCII/Baudot switch 5 1 is the same as 51 in
A BC-! schematic. Key board In/Out switch 59 is added to UT·4 control switching. UT~4 IF has
all the fea tures of UT·4 except that Space switch 57 is dele ted. UT-4 IF edge connector
references are for the EDI printed circuit board.
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to NORMAL and the message is co nt in
uously recirculated through the UT·4_
REPEAT switch S8 also permits loca l copy
on yo ur pr inter during the repeat sequence
when using the UT·4 IF circuit board.
KYBO switch S9 must be returned to IN if
you wi sh to co ntinue using the keyboard
after completin g the repeated sequence.
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NET TYP£

Service Area Net Type Name Time Days Freq
1 - Information
R - Rag Che w INTER NATION AL
S - Service
T - Traffic S Intercontinental Net 1100 Daily 14315

S Marit ime Mohile Service Net 2000 Daily 143 15
S Int ercontinen ta l Net 2200 Daily 14315

NATIONAL AND REGIONA L

Midwest , Midstale Weather Net 0000 Daily 3940
US , Liberty Net 0300 Thufs 3860
Nonh Central T North Central Phone Net '300 Daily 39'5
Nonh Central T North Central Phone Net 1800 Daily 39'5
US , Liberty Ne t 1800 S" 14320
Great l akes R Great Lakes Aft er School Net 2100 M F 3988

STA TEWIDE

MT T Ida ho _ Monulna Nel 0030 Tu-Sat 3582,. T Iowa 75 MeIer Nel 1730 M-Sal 3970
M' T Michigan BUllards Roost 21 30 M-Sat 3930
NH S New Hampsh ire Emerg, Net 2200 ", 39"
MO T Missou ri Emerg. Ne t 2300 MWF 3963,. T Iowa 75 Meter Net 2300 M-Sat 3910

Nets Worth Checking Into :
Greal l ake-s Alter School Net. II you _ e tired 01 just cookies lIOd mil l< or h....ing a scca with Mary l o u alter

school , try rag chewlflg on th is net . For hi!tl schooiers. by high schoolers.
Liberty Net. Th is is an in formation lind r~ c~ ret for people who care about this country's

Iuture.

My fh.NJks to W88THQ and W89PHM f or contributlflg thiS month, Would~ please tell me about tM Southern
Tt,,~ Country Cousins' I listened to It one day and I ('MI't re",.",~rwhat frequency it is on. I would lilce to include ,t In

thiS column, If you check into any net please drop me • line.
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• 8 Track incremental data recorder /player
• 330 Steps per second (2640 baud )

• READ and WRITE forward or reverse
• 83 1/3 Bytes per inch record density

• Parallel data input and output
• Quick change tape cartridge

• EOT and BOT Photo sensors

WRITE FOR DESCRIPTIVE LITERATURE

11020 OLD KATY ROAD. SUITE 204
HOUSTON, TEXAS 77043. (713) 461-3959



For an authoritative of
. ute source

up_to·the mm terminolog~ and
micro~~mputer send for this
de fimtlons ..~A'7

[t:!)C3 IVIPUTEfI
IVIleTflI~~~fI~I
Ole

TITLE: Microcomputer Dictionary & Guide
AUTHOR: Charles J. Sippi

This new microcomputer dictionary fills the urgent need for all compute r people,
engineers, scient ists , industria lists, communicat ions people - as professionals,
amateurs, teachers , or students - to become quickly acquainted with the
terminology and nomenclature of a new revolution in computer cont rol capa
bi li ties in areas that pervade most of man's daily act ivit ies.

Over 3500 definitions and explanations of terms and concepts (approx. 350
pages) relat ing to microp rocessors, microcomputers and microcontrollers.
There are also separate appendices on: prog rammable calculators; math and
statistics def in it ions; flowchart symbols and techniques; binary number systems
and switching theory; symbol charts and tab les; summaries of BASIC FORTRAN
and APL. In add it ion there is a comprehensive electronics /computer abbrevia
tions and acronyms sect ion. Price: $14.95

r - - - - - - - - - - - - - - - ,
MATRIX PUBLISHERS, INC.I Dept. 8 M, 207 Kenyon Road, Cham paign, IL 61820 I

I Please send me t he new M ICROCOMPUTER DICTIONARY under yo ur I
15 day no risk t rial guarantee. If payment accompanies order we payI all shipping and hand ling charges. (III . customers add 5% sa les tax) I

I Name I
I Address I

City State----- - --=c- -I nO I
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146 Westford St.
Chel msford MA 01824
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N O , I'm not going mathematical on yo u.
(At least I don 't think so .. .) Instead,

I'm going to descr ibe how to construct a
device which is guaranteed to warm the
heart of any red-blooded gadgeteer - a
random music generator . This is a full
fledged construction article , so if you 're not
inte rested in warmi ng up you r soldering iron
(You say you don 't even own one? What are
yuu doing in my audience.I], yo u might as
well skip thi s art icle and go read someone
else's. But if you like to sling ci rcuits
together, th en this little number is defini tely
for you.

Description
The random music generator (he nce forth

called the RMG) consists o f three basic
components : the seque ncer, the oscillator,
and the waveshepcr.' As you can see from
the basic block diagram in Fig. 1, the

sequencer provides control signals to the
osci lla tor and the waveshaocr, thu s deter
mining the note played and the timbre for it.

The sequencer is a special form of shift
register circu it known as a Johnson Counter .
It is used to produce (al mos t) random bit
patterns. In the RMG, the sequence r is a
12-bit shift regi ster with an exclusive NOR
gate acting as a feedback path. Depending on
the exact connec t ion of the feedback gate's
programmable input, the sequencer can
produce patterns of from 18 to 3255 12-bit
words. The sequencer is cont rolled by a
clock circuit , a pul se generator which
o perates in the range of from 1 to 10 Hertz,
approx imately.

The oscillator Ci rcui t is a voltage con
t rolled square wave generator which will
play one of eight musical notes (C, 0 , E, F,
G, A, S, e), depending on the sta te o f the
seven note selector lines. The oscilla tor is

•



The Sound of

Random Numbers

divided down in freq uency, by a three stage
ripple counter. 10 provide four oc taves of
range. Eight potentiometers (R1 through
R8) arc used to tunc each note 10 pitch .

The wavcshaping circui ts control the
t imbre (tonal qua li ty) of the note played,
and also the stereo effect. Four "voiclngs"
arc ava ilable . There was no attempt made to
tailo r these volcings to sou nd like tr aditional
musica l instrumen ts, so the RMG has a
definite "spaced-ou t" sound to it.

Construction

The elec tronics for the RMG (Fig. 2) is
coos trvctcd in three subasse mblfes: the fron t
panel subassembly (which contai ns the setec
tion swi tching and the con trols), th e power
supply subassembly (which can be con
st ructed in the chassis itse lf) , and a 2.5" x
6" piece of ten th-inch-grid pcrfboard which
con tains all o ther circuitry. Wiring is point-

to-point, as impedances in the RMG arc low
and therefo re stray coupling is not a factor.

My prototype used a hole matrix switch
consis t ing of 144 holes in a 6 inch square of

0 '
SEQUENCER SEL ECTION OSCI L LATO RCIR CUIT SWITCHIN G

0" NOTE 16' e- 0 ' "FEEDBACK SE~

WAVE- LE FTTIMBRE
SELEC T SHAPING OUTPU TSCIRCUITRY

RIGHT

Fig, 1. Block diagram.
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,
l-RZ
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( INTERCONNECTIONS R3
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RESET l 'RB

JOHNSON COUNTE R
50K MIDDLE C

), ),
Fig. 2. Schematic. phenolic. Each hole has two contacts in it,

wh ich are sho rte d toge ther when a con
ductive programmin g pin is inserted. The
main advan tage of this scheme is that the
pattern of pins in the phenolic gives a quick

visual readout of the program se t up . The
main disa dvantages are, fi rst , that one must
be careful not to insert two or more pins in
the same horizon tal line in the matrix switch
(as thi s will sho rt two or more shift register

Closeup of the circuit board. The trim ming potentiometers provide adjustment for the pitch o f each note and the output level

for each channel.
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Inside the RMG: The circuit
board is mounted on stand
offs and connects to the
power supply and front panel
wiring via the cable at the
rear.

2A 501011,1
a~IOGE

261.63
293.66
329.63
349.23
392.00
440.00
493.88

523 .25

Concert Scale IA·440)

•
IOOO~F -r
25Vw dr

5 12.00

Table 1.

256.00
287.35
322.54
34 1.72
383.57
430.54
4 83 .26

Scientific Scale IC-256J

· 5 1,1 LM309 Kr - - - - :1

r- -TO TE MPO CONTROl.,,,,,
1/2A

Fig. 3. Power supply. Unless otherwise
noted, resistors are X Watt and capacitors
are 10 WV.

Note

Middle C
D
E
F
G
A
B

C Above
Midd le C

ou tputs toge ther, and second, that the
assembly of such a matrix switch requires
that con nections to 288 contacts be made in
a very small area . One can achieve the same
versatility by using twelve single-pole
twelve-position rotary switc hes (at $2.00
cacbf with o nly ' 56 conn ecti on s to be
made, or by using two twelve terminal
barrier strips and some ju mper wires. The
term inal strips can be moun ted on the front
panel, or (more evthe ticallv ] on the rear of
the RMG. A reasonable com promise
between versatility and cost can be realized
by "hard-wiring" some choices in the selec
tion matrix and using ro ta ry switches to
select others, as was don e in the version
photographed. The mec hanica l layou t of the
front panel is, of Course , determined by
which selec t ion scheme you choose.

The power supply subassembly can be
cons truc ted on a term inal st ri p, with the
exception of the LM-309K, whi ch should be
mounted o n the chassis itself for heat
sinki ng purposes. Th is is simplified by the
fac t th at the "309" is so constructed as to
make the de vi ce 's case a ground terminal _
thus no insul ati on is required when
mount ing it to the chassis. A half amp fuse is
recom mended for safe ty .
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Table 2.

Feedback Point Number of States

2.2 K 01 3255
02 126

LEFT 03 45
6.8K I K

04 28
51 as 819

I 06 18
2N3904 07 Bl'

OB 2B
A. 45

2.2K 0 10 126
a ll 3255

S.SK
012 not possible

52

2.2K3.3K

6 .8K

IO,...F

8F --1f--~w...--.,.~~t-

Tuning
Tuning the RMG shou ld be done with

care, as the "listenability" of the instrument
suffers if it conti nuously plays sour notes. A
pi tc h pipe or a musical instrument known to
be in tu ne may be used as a refere nce. Unless
you have a frequency counter which reads to
.01 Hz (a rare bi rd indecdl}, you must use a
zero-beat tuning me thod. A counter which
reads to 1 Hz is not accurate enough for
tuning. To tune the instrument , hold the
reset button in and program one note at a
time to any shift register output. Start with
the highest note (C above middle C) and
descend the musical scale, adjus ting Rl
through R8 for zero beat with the reference
instrumen t.

Table 1 gives the freque ncies of the eight
musical notes. You may tune to scientific or
concert pitch, as you please.

Programming
Programming the RMG is mostly a matter

of taste. Ho wever, a couple of points can be
made. First, very short sequences tend to
become monotonous very quick ly, but very
long seque nces can become so involved with
permu tations as to be hard to follow.
Secon d, if you wish to listen to a sequence ,
pick a long one; if you play an instrument
and wish to improvise around a sequence
that the RMG plays, pick a short one.

Table 2 indicates the number of 12-bit
"words" produced by the RMG for each
sequence it is possible to program? •

References

I Lancaster, Don, "Build an Electronic Music
Compose r ISy nthesizer," Popular Electronics,
February, 1971 .
2PLf1 Program rc.cu . wr itten by D. A. Wallace on
Multics 2.1 .

The audio outputs are ter minated in jacks
which match the cables of the hi-fi you
intend to use with the RMG. My prototype
used RCA phone jacks. The outputs are low
impedance (approx imately 1000 Ohms) high
level (about 1 volt peak-to-peak), so use
compatible hi-f inputs fo r best results.

RIGH T

IK ~"~~~6.8K

2N3904

22K

6.8K

2N3904

2.2K

G?=S3

~54

68K

IK

Fig. 4. Switched filters. All transistors = 2N3904.

-
Back panel and bottom of the RMG. Note the LM-309K mounted on the
underside. the phono jacks on the back are the outputs.
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by
Jim Huffman WA7SCB
PO Box 357
Provo UT 84601

What Do

You Want To Count?

T his is a digital world we li ve in today.
Digl tal readouts are flas hing on every

thing from FM tuners and wris twa tches to

" me ter- less" VU meters . Ham equipme nt is
going digital, too. Read outs arc more
accu rate, read ings are easier to interpret, and
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AI/the 3 DCU parts mount on one circuit board.



FLIP
FLOP
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FLIPc.. FLOP

c.. FL'.
FLOP
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I

FFI
"""2

COUNT OF
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~EOETECTOR
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,

,
1/2 CYCLE

Fig. I. Flip flops divide frequency .

'------"
I CYCLE
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--------L
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INPUT
SIGNAL

.J I I I I 1 I I I FFI

I I I I I I I I FF2

I nI FF3

I I"I FF 4,
I•

I CYCLE- IO CYCLES OF INPUT SIGNAL

Fig. 2. Counter modified to divide by ten.
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square wave input has a negative t ransition
every cyclc (Fig. I). It takes two of these
negat ive transit ions, or two cycles, to get a
flip flop back to the way it started. Thus,

bent pointers, non-l inear dials, and other
mechanical problems are elim inated. New,
ncarl y burnout -proof LED readou ts with no
parallax and ± j digit accuracy are beco ming
available at a pr ice that is allo wi ng more and
more wo rkbenches to be fitted up with
flashi ng lights where once stood taught
band, multi-sca le me ters. Since all th is digital
equipment is obv iously here to stay , this
article gives you the basics, so you can
understand how that new DVM or d igital
wristwatch wor ks. And, if you already have
the savvy on the digital scene, you 'll be
interested in the 3 DCU. It 's three digits of
Decimal Counting Unit. It makes a great
counte r d isplay, DVM disp lay, etc. And you
get three digits for wha t you would expec t
to pay for only two digits - less than
$18.00 !

Digital devi ces arc simple, and most
operate on the same very si mple principles.
Digits arc counts, and there arc any num ber
o f counting systems. The most familiar
system is based o n count ing with the ten
fingers (" digit" is derived from the La t in
word for fi nger). Since there arc ten fi ngers
the system isca fl ed decimal [dcci = to). You
could use base 20 (fi ngers and toes] or
anything between. Of course, if you U '>C

decimal num bers to represent the figures in
another svstcm you wi ll have to use some
add itional sym bols, because there arc only
ten num bers. The hexadecimal svs tcm (base
16) uses letters and numbe rs. A hexadecimal
count goes 0 , I , 2, 3 and 50 o n to 9. For i 0
and higher you subst itut e ABCs, like this: 7,
8, 9, A, B, C, D, E, F. Therefore, a
hexadecimal C is the same as a decimal 12.
Because of the vast number o f digital
systems, there had to be a place to start in
elect ronic di gital equi pment and that was
two. Simply "on" and "off. " The binary
system is a " base two" coun ting system [bi
for 2). Wh ile being able to make o nly a
maximum count of two might seem li ke a
shortcoming, it is no problem for an clcc
tronic circuit to swi tch on and off a million
times a second. That 's pretty fast cou nting!

Okay, 50 we usc binary , count some
pul ses, then show 'em to the operato r. The
problcm is, it's trick y for a mere human to
sec those digits flash past a million t imes per
second. The logical answer : Store the count.
This is where the binary co unter comes into
act ion. We feed it a group of microsecond
pulses and then take sorne t ime to look at
how many pulses were there. The binary
counter operates on both the principle of
frequency divi si on and storage.

The basic circuit that make s up a co un ter
is the flip fl op . A flip flop docs just that.
f irst it fl ips, then it flops. With a little pu lse
steering it " fli ps" o n a negative pulse in,
then " flops" on the ne xt negati ve pulse. A
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Put a 3 DCU in a cabinet with a timing circuit board, and you have an instant 3-<1igit counter, great for reading out the
frequency ofyour rig.

Fig. 3. Using fen bulbs to show numbers stored in digital counter.

the nip flop divides the input frequency by
two. If the output of that flip flop is divided
by two by another nip flop, we have a
simple dividc-bv-Iou r counter. One morc

stage yields divide by eight. The number of
stages is the same as the power of 2. For
instance, the 3·stage counter yiel ds 23 or
divide by 8. A 2-stagc counter (22

) gives a
four count. It is also possible to make the
counte r short itself by a count to allow
counting to any basco

Fig. 2 sho ws one way to modify the
coun t. The four stage counter would nor
mally divide by 16 (24 = 16). Notice that at
t ime to the outpu t o f the cou nte r is reset by
the combination o f outputs from the stages.
The counter will cou nt from to to tg, then
reset and start all over a t to. Th is gives divide
by ten action. In fact , this coun ter is called
bi-quinary , since the first stage divides by
two, and the last three stages divide by five.

(j;}. 6\' LO CUR RE NT
BULB FOR TTL

PIGTAIL
LEADS

o
E
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A LOGIC I AT :
A AND B AND C
GIVES A I

A B C 0
I I I I
1 I 0 0
I 0 0 0
0 0 0 0

t 2 t 3 t4 re t s
to fl · · ·

8
INVERTER

-{>o--

FFI FF2
OUT

FF3-

./

IN PUT

to fI
t o tl t 2 t3 t4 t5 t 6

A B C 0
I I I I
I I 0 I
I 0 0 1
0 0 0 0

A LOGIC I AT :
A OR B OR C
GIVES I

Fig. 6. Basic counter block diagram. Frequency readout in Hertz.

Fig. 4. Logic symbols with truth tables for OR and AND.

IN

FFI

FF2

FF3

OSCILL ATOR 6 -0ECAOES

Fig. 5. Divide by six counter. "Because of the "glitch " at FF2 and tast
SWitching times of some flip flops, you may get FF3 flipping again. You may
suppress the glitch or divide by a non-reset flip flop at the end of the counter.
One of these, follo wed by a decade (--0- 10), gives a one second output from the
60 cy cle (JC line.

1MHz -:- 10 6 I SEC SIGNAL

I SECOND BURST
INPUT

GATING OF INPUT SIGNAL
SI GNA L "

-:- 10 -:-10 + 10 -r- 10 -;"'10

BCD BCD BCD BCD BCD BCDTO TO TO TO TO TODECIMAL DECIMAL DECIMAL DECIMAL DECIMA L 0 ECIMAL

This is the same basic logic used in the
popular 7490 divide by ten IC The output
of the coun ter is not only divided by te n bu t
is BCD. BCD means "Binary Coded
Decimal."

That 's where the storage capability of the
flip flop enters the picture. A lone negative
pulse in will flip it (or flop it, if it were
already flipped). If no other pulses come
along, the flip flops will remain the same and
the number of pulses will be stored in a
counter. In fact , because of the BCD action,
a seven pulse in woul d give an output from
the four stages of 0111 (bi nary for decimal
7). If the coun ter is reset and we le t in say,
thi rt een pu lses, the stages wi ll flip flop along
until t hey count to ten and then start over
again. The th ree remaining pulses wou ld
cause the counte r to sit a t 0011 (BC D for 3).
Wh at happened to the 1 in front o f the 3?
Si mple: It spi lled over to the next decade
cou nter if there was one. So, the first
counter counts units, an d the next one
counts te ns. Wi th 27 pu lses, two decade
counters wou ld store 7 (un its) and 2 (tens).
So putting the first decade on the right and
the second on the left would give 2 - 7 or
27. With readouts connected to our
counters, we would be able to read our
numbers lust like the numbe rs on a written
page. Just hook up a light bulb to the stages
in each decade for an instant readout.

Of course the readou t would be BCD. For
27 tha t woul d be 0010 and 01 11. That's not
too hard to read, if you re member in binary
you have only a two d igit base - 0 and J.
And think of the ac tion of the decade
counte r. The cou nter o n the r ight cou nts
digits and the o ne on the left, tens. Well , in
the BCD sys tem th e d igit on the r ight cou nts
uni ts just like in the decade counte rs.
Remember tha t there are only two counts ,
nOI ten, so the next digit to the left cou nts
twos. The next o ne can count up to two
twos (tha t's fou r). The last digi t is eigh ts. So
the BCD 0 110 is (from the righ t ) no uni ts,
one two, one four, and no eights. Add them
up. That's four plus two, or six, so 01 10
BCD is 6 decimal. Now it is easy to rcad the
lights and tell what is in the decade counters.

With all the miracles of electronics, it's
pretty easy 10 build something that ligh ts up
to ten lights with little 0 through 9's
stenciled on. You just look and see a display
in decimal as shown in Fig. 3. Decoding the
BCD and conver ti ng to decimal to light up
the digits is accomplished by using a decoder
made up of a sys tem of gates.

Just as flip flo ps store and div ide, gates
decode and con trol. There arc two basic gate
fun ctions and all o thers arc varia tions of
these func tions. The two basic funct ions arc
AND and O R. The AND gate has to ha ve its
inpu ts applied together to have an outp ut
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Fig. 7. Basic slope integrating DVM, showing some relationships between the slope wave forms and the timing p ulses.

(an "output" and " input" are considered a
logic 1, or positive voltage). The OR gate
takes one input "or" another "or" any other
to get an output. An inverter (common
emitter amp) following either of these gates
inverts it and you get NOT AN D or NAND
and NOT O R or NOR. That means a o ne
AND a one give a ze ro and -a one OR a one
give a ze ro. It 's upside down logic but it
comes in handy . To abbreviate the circuit
you use the logic symbol s shown in Fig. 4.

Now let's ta ke a threc stage (d ivide by
eight cou nte r) and do some fancy counting.
To divide by six we need a cou nt of 101
(binarv equivalent of five] maximum - then
whcn the cou nt hits 110, six, we want to
reset the counter to zero. So, simply use a
two input NAND gate (it ta kes a zero to
reset our counter stages). You end up with
Fig. 5. That 's a good beginni ng for a clock.

Just divide by six, then divide by ten fo r one
second outputs from the 60 Hz ac line. Just
hook up thc decade displays and you can
count the seconds. If you mod ify the decade
displays so the seco nd one from the right
counts to six and then resets. and the fou rth
o ne from the right docs the same, you will
count up to 60 seconds and spill over the
nex t two digits to the next counter pair (in
which the far left digit o nly coun ts to 2). At
11 hours 59 minutes and 59 seconds, your
clock reads noon (or midnight) and onc
second latcr all the counters go to 00:00:00.
You can eliminate the seconds readou ts in a
practical clock, but you have to keep the
divide by ten and divide by six counters to
Iced the minutes coun ter.

The digital clock is obviously pretty
si mple. How about a co unter? That 's some
what more complicated, but only becau se of

+ +
Ne

./
.-/

~I R' -;;-
.....-

I R.

~- /

------
I R[ ~

+

Ne

Ne

Ne

Ne

I

+
Fig. 8. Jumpers and tC alignment diagram.
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Fig, 9. Foil side, PC board ( full size) .

the ga ting. This t ime we will consider the
gate controll ing funct ion as well as its
decoding function. Fig. 6 shows very simply

how a coun ter works. f or o ne second the
gate is "open" or enabled, and the decade
counter stages divide away. At the end of
that second the gate gets closed and the
decade cou n ter stages sit and hold whatever
count came in. If the input was, say, 7174
Hz, those are the numbers tha t will show up
on the displ ay - because in one seco nd there
were seven thousand one hundred and
sevcntv- to ur negative transi tions cou nted .
Obviously, the accuracy of the one second
gating signal is important ; thai 's why yo u arc
likely to use a 1 MHz crystal osci ll ato r,
divided by a mill ion (6 decades), so any
errors arc divided by a milli on, too . You
must also reset all the display counters just
before you start count ing. Otherwise, the
first t ime the Counter will show 7174 Hz and
the next time 7174 more, so the di splay will
show 14348 Hz (unless you run out of
digits ]. You can see, too, that the gati ng
signal could be 10Hz; now you can count to
a tenth of a cycle fo r super accuracy. The
gat ing signal can be faster than one secon d,
too . A lms signal wi ll display kHz. Selecting
the length of l iming sign al (and where to put
the decimal ) depends on how many readouts
you have and the max imum operati ng speed
of the gates and counters. A basic counter
contains a t iming circuit, gati ng circuit,
gat ing, and d isplays.

How do you get a DVM? There are a
couple of methods. One is simply con tro lling
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Table 1. Step-by-step construction.

Fig. 11. Connecting a 3 DCU for a nearly 30 MHz 3<1igit counter that can
read out a transmitted frequency to 100 Hz. Adding the other DCU makes a
6-digit counter that will indicate to 200 MHz with a presetectoc.

1 . In 5el' t wires through top of board IFig. 8) for top 1/3 of board.
2. Check to insure no two wi res c-ess and no wi res cover o r cross IC pin holes.
3. Sl ick in readouts and 7447s to hold wires in p lace while you t urn board over and
solder wires in place.
4 . Solder in o nly 7447 ICs and trim wire leads. DO NOT SOLDER RE AD OUTS IN YET.
Make sure 7447s are in right -side-up before soldering.
5. In5el'1 and trim t he three INires in the middle o f the board.
6 . Insure INi res do not touch , and solder a nd trim .
7. tnsert wires in the lower t h ird of board ; make sure there a re n o wires touch ing or
croning IC pi n holes.
8 . Solder, t rim, recheck for wires touching.
9 . Insert 7490s and 7400 gate; o bse rve marki ngs to keep from putting ICs in upside
down.
10 . So lder in ICs and prepare to mount readouts.
1 1. Insert rea douts.
12. Put board against fla t surface foil side up and push readout pins down unt il readouts
are a ligned and are even wit h tallest ICs o n board.
13. Solder only pin 1 and pin 8 on each readout .
14. Turn board over and readjust readouts as necessary to make the surfaces line up with
each o t her.
15. Carefully turn over and solder the remaining readout p ins.
16. Run ju mpers on foil side o f board from pin 14 o n a ile IC t o p in 11 on the other.
Allow O lle sid e o f the INire to stic k roughly 118" through front of board - this wi ll
become a t est point.
17. Mak e su re jumpers clear all pi ns o n fo il side o f board. Solder jumpers.
18 . Run two approximately 7' long insu lated wires from the guid e hole and pad near the
board -+ 5 input terminal .
19 . Con nec t each wire t o the pad t hat connects the bottom of R2 and R31 Fig. 81 to pin
16 o f lheir respective 7447s.

Applications

The applica t ions for 3 DCUs are nearl y

the frequency o f an oscilla tor with J. vol tage
- a VCO. The better me thod, one you've
probably heard of, is the slope integration
met hod. Yo u merely control the ou tpu t of a
cons ta nt current genera tor with the input
voltage. The constant current generator
feeds a relatively large capacitor. The
capacitor either charges in a hur ry (large
input voltage) or trickles (low input voltage).
The chargi ng of the capacitor generates a
ramp vol tage. The ramp turns on a gate and
the gate stays open as lo ng as the capacitor
charges. Wh ile the gate is ope n, a timing
signal puts pulses th rough it and the decade
counters cou nt and display the pubes. Fig. 7
shows the basic circui t and wave for ms fo r a
"slope integrating" DVM.

Well , by now you 're p robabl y ready to
t ry your luck at some digital beau ty . You
may not be too excited about the len li ght
bulbs for a readout, so just use the popu lar
seve n bar types. The seven bars a rc decoded
to shape the forms o f nu mbers 0 th rough 9.
A decoder is ava ilable for them and even
conta ins dri ver s for the LED~ in the 7
segment readout. The decoder is appro-
pria tely called a BCD to 7 segment decoderl
driver.

The 3 DCU project uses 7 segment
readouts and IC decade counters for com
pactness. The entire three digits fit on a 2" x
4" PC board. A single side d board was used
to allow versa til ity. You will have to run a
few jumpers (or use the diagram showi ng the
jumpers for the standard OCU to lay ou t a
pattern for the ot her side of you r board , if
you don 't want a spec ia l application). You
can e tc h your own cards or buy one already
e tc hed and drilled . In fac t , you can gel a
compl ete kit o f parts from TWS Labs, PO
Box 357, Provo UT 84601.

Begin co nst ruc tion by pu tt ing in the
jum pers as shown in Fig. 8. Step-by-step
assembly instructions are given in Table 1
for a foo lproof assembly. Fig. 9 shows the
PC layout (fo il side). Fig. 10 is the schematic.

After assembli ng your 3 DCU, check out
operation by con necting -+5 and grou nd .
Run a ground to RST, and then touch a
ground on and off the input terminal of the
card. The digits shoul d flash away . If you
could actually touch only once, you would
be able to cou nt the t imes you touch the
ground. The decades will cou nt up to 30
MHz and, though you may think you touch
only once , chances are you wi ll touch the
ground many times and the decades will tick
away. As long as they count pulses, you will
know the 3 DCU is work ing. Test reset by
rem oving its ground - the 3 digits should go
to zero .

TOOTHE R
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INPUT OF
NE XT 3DCU

ER
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3 DCUCOUNTER
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Fig. 12. Hook up 3 OCV as a 10 minute IDreminder. Warning lamp goes on
at 9 min 50 sec, for 10 seconds. Note: 01 = pin 8 VI; 02 =pin 9 V1; 03 =
pin 1 V3; 0 4 = pin 11 V3. V2 modified to ~6 (see Fig. 9).

Fig. 13. 12 and 24 hour 6-digit clocks using 3 OCVs and simple fast advance
and hold switching. Note: For 12 hour clock, 01 cathode = pin 1 V3; 02
cathode = pin 8 V2; D3 cathode = pin I V2. For 24 hour clock, D1 cathode =
pin 8 V3; D2 cathode = pin 9 V2; 03 not used.

Fig. 14. Here is a place to start. For a simple 0 VM, the FET current charges
the capacitor in the VJT relaxation oscillator. Then gating allows the 1 sec
clock to enable gate VI. Then, depending on the frequency of the VJr,
pulses will pass through gate VI and be counted in the 3 DCU. Make it so I
volt equals 100 pulses into the OCu.
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DVM
This one will take a little experiment ing

on your part because the only ki t availa ble is
for convert ing a freque ncy counter to a
DVM. If you arc using the timcbasc kit with
you r 3 DCU, it may wo rk . It is available for
$9.50 fro m R. S. Stein, 1849 Middleton
Avc., Los Al tos CA 94022. (Note that this is
a PC board for the DVM o nly .) If you want
10 experi ment , you might t ry Fig. 14 for
ideas. If you all ow you r 3 DCU to tr igger an
ex te rna l flip flop and drive an LED, you will
have the makings of a 3V! digi t DVM. Once
y ou a r c m e a s ur in g v ol ts, it

Timer

Obviousl y, 3 digits arc perfect for a 10
minute timer for ID purposes . You modify
the middle digit to divide by six instead of
ten (see Fig. 10 ). Now merel y feed the DC U
with one secon d pul ses. This can be ~6 and
~ I O the ac line or ~ million a 1 MHz crystal.
Just usc an ck: push-button switch to keep
the reset line grounded . Thus, when you
want to reset the clock to 0:00, you just
momentari ly depress the switch. As soon as
yo u let up, you remove the rese t and the 3
DCU starts t icking off the seconds again .
Fig. 12 shows a 10 minu te ID t imer set up
usi ng 3 DCU. A kit to make a 10 minute
tim er wi th power supply and warn ing lamp
is also available from TWS Labs. All you add
is a 3 DCU.

Clock

Add one more 3 DCU (modified for 6
count as men tioned before) to the 10
minute timer circuit , and you have a digital
clock . fig . 13 should give you some ideas on
how to hook it up for 12 or 24 hour
operat ion. For a clock you must have a way
to sci the time, so a fast advance and a hold
position arc used. You merely advance the
cloc k slight ly past the desired lime and the n
hold the co unt until WWV beeps, or what
eve r; when you let up, the clock starts
ticking away the seconds. A clock addit ion is
a lso availa ble from TWS Labs.

Counter
Currently, there is a rimcbasc and power

supply kit available from T WS Labs that
makes a grea t counter fo r ham rigs when
used with a 3 DCU. Fig. 11 shows how to
hook up the timebase. With two 3 DCUs and
the timcbasc, you can have a 6-digit 20 MHz
cou nter .

un limited : For example, they will work to
200 MHz with a preselector. A pair of 3
DCUs side by si de gives a 6-digit counter. An
FET, UjT, and time base, along wit h a 3
DCU, will make a great DVM .
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will be easy to measure current (voltage
dropped across a standard resistor ), Ohms
(standard current through the unknown
resistor), ac (using a rectifier system), e tc.

We ll , I'm sure you found one or many
ideal projects for your ham shack using a 3
Deu or two. I have several units around the
shack and they are all as hand y as can be.
Although we've only scratched the surface ,
some of you will probably add preselectors
to your counters for 200 MHz operation .
Use 3 DeUs for cou nting dial pulses - only
you and your imagination know for sure.
For whatever the use, you 'll enjoy entering
the fascin ating world of bli nking digi ts. •

R1 ,2,3
U1 ,2,3
U4 ,5,6
U7,8,9

U10A,B

PC b oard

• Ki t

Parts List lreter to F ig. 10 1

l SOf! % resistor
7490 decade coun ter-TT L
7447 BCD to seven bar decoder /driver
Seven bar readout Oocoa S LA 1 o r
equivalent common anode
7400 Quad, 2 input NAND gat es (only
t wo use d)
PC board for 3 DCU ava ilab le fo r $ 2, 5 0
ppd. (See below for eoness.!
Comple te ki t o f all parts, inc luding
PC board, all ICs, ins truct io ns, a nd
readouts, as _II as applications lor
10 minute 10 timer , stop watch,
d igital coumer, 6·<hgit dock, etc. ,
is available lor $ 11.99 plus postage
from T WS Labs, PO Box 357,
Provo UT 8 46 0 1,

I though t I would dro p you a line
to say I have really enjoyed your 73

James COK
lumber ton NC

Carl Hattan K0BZV!KL7
Cold Bay AK

HP-4S Fun lCont.) lCont .)

strangers, don't O\Ierlook our two
we<c'kly ham luncheon OpportUOltteS.
The 146.07 T - 146.67 R Castle
Rock Repeater Group repeater ex im
lor the sole purpose of rag cr-ing.
All breakers are recogniZed; traffic
information, road and street direc
tions, phone patches, traf fic, and what
have yo u is hand led and never a
discouraging "'"Jrd. We do not pu t up
with sman aleck ~VS who cojecr to
wtlaltype conversation or use (it must
be legal l our repeater is used lor . Our
only insistence is Ih<It all br_ kers be
recognized and rag chews cease un til
the breaker's inquiry or needs are met.

Remember _ pass the word 
146.0 7 T· I46.67 R isan open repeater
with a 3 minute timer and visitors and
their needs are at the top of our
~ r ior i l y list. Above all, don't be afraid
to "break," We expect you 10 , and,
shou ld lII n yone eKperlence any
d ifCOUrtesy , the mailer will be posi
t ively dealt with by the group
members. I am glad to say lhat th is
SI tuat ion occurs so rarel y on this
repeater that I can't even recan the
last time, and we all hope the last time
was truly the last.

Howard A. Moore K0HPF
l akewood CO

I have been read ing 73$ for several
years and this IS my first attempt 10

write and say jU!t how pleased I have
been with the magazine, Irs just plain
fine. Keep it up .

In regards to the eucre that
appeared in Lene-s (October 1975
issue) ent itled " HP.4S FUN," the
gent leman tells how to call out the
t,mer mode on the HP·4S. Well, Ihis is
all fine and dandy, BlIT It hilS one
ma jor problem in that lhe t imer runs
Slow lnot 60 counts of the limer ~ 1
minute in real lime). I've made several
checks with the Hp·45 vs. WWV and a
counter, and found the HP to run
about 14% slow. I've also checked
o ther HP·4Ss and they seem to be the
same way.

J USI thoughl th is info mlllV be 01

int erest to the reitders, and users of
the Hp·45.

W,lham Christ..... WASKLK
Beaumon t TX

I__~I

Oenvltr Dining _ Etc.

think it would be nice if you
would sponsor a US·wide ham meet·
ing and luncheon directory.

Denver has two open clubs and two
week ly open luncheon groups, and
many o lher cities have ue same.
Many hams would work their travel
itineraries around in order to attend
some of these groups il they coold
know wner e and when in advaonCt'.

I would appreciate it il you could
put a small notice in your magazine of
the "Hams East" and "Hams West"
luncheon groups in Denver .

Both meet in ca feterias, stan at 11
am and cont inue unti l the last ham
leaves. No program$, no formality .
Just lots of good rag chews. Wives are
welcome and many allend.

" Hams East" - Tuesdays. 11
am, Wyatt's Cafeteria, 2466 S.
Colorado Blvd., Denver CO:
" Hams West" - Thursdays, 11
am, Wyan's Cafeteria,
Alameda Ave. and Wadsworth
IVilia Iialia Shopping Center! ,
L akewood CO (D enver's
largest suburb l.

Big pl.ns are being made for the
1976 conven tion, and Since everyone
seems to get to Denver sooner or later
and we rea lly believe in welcoming

P.S. Saw 73 Mag o n sale in Athens,
Greece in August at various news·
sta nds_

Carl l. Mo ss
Addis Ababa

Ethiopia

Magazine since finding it in the BX. I
had a NO\Iioe ticket a couple of years
back.. Since I hav1l staned to reed your
magazine. my inter\!$! in amateur
rad io has been reawakened. I ha...e
taken the Cond itional test and now I
am wait ing on the FCC to reply. I
would like to see some articles On the
new Heathkit HW· and SB·104s, in
addition to more on the HW·7. My
o nly other pOinl is, how would you
like to be in Addis Ababa, Ethiopia, at
9000 feet with uoellent signal recep
t ion. and not be able to opera le due
re gcwernment r\!$!rictions? Anyway, I
do listen to all those rare Africa n
stations - and wish.

1

African Report

Walk on Wata r~

Don't Forget Our GlIls

This is my first subKription to 73
Maga~'ne . This is truly a fant ast ic
book . I am not a ham operator.
although I would like to become one.
I just enjoy electronics and hobby
work. I am not th at ecvanced in
electronics. btot I enjoy yery much
reading and learning eboer ICs and
how they opera te. Keep up tbe good
"'"Jrk fellows - you hav1l. good Ihing
go,ng.

The reason lha t I'm ...... iting to you
is that the NO\Iembe r issue of 73 has
just a rri~ and I have th is treeren
dous pressure to congorl tul ate you. It 's
been a long time sinoe 1960, Wayne.
So - my most sincere admiration and
best WIshes! I think you are reitdy to
walk on water - barefoot . And thanks
from my NoviCt' friends for your
books, tapes and the magazine.

Ken Cole W71DF
VitShon WA

like 2 meter holm \IIlar . I bought a 4S
and now want a 6S. Boughl a Multi ·
2000 and now I hey have a
Multi ·SOOO. Ah, _II _ guess tholt is

the pr ice one pa ys for not waiting to
see what the market will offer in t he
future.

Keep up the good wOlk with the
magazine,

'----__I

'----__I

1 1
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"'"---::-" cJ "il!!!J r.lll~
At last! High quality, laboratory-grade test instruments ..•

for the professional and hobbyist •.• at prices everyone can afford!

Have you boon t>vgged by color codas or unrea<1abla
component marl<lngs ? Forget ~ ! OM·3, me low cost
R/C Bridge . measu rllS lrue component values . . . irl
seconds . , . 10 better than 5% . And, if s all 000e wITh
only 2~atlng COOIrols and a unique $OliO-slale null
deleC:lOf, to zero·in 00 exact component selection .
instantly! Comple lely Wired, calibratad and tasled,
m ol·3 irlc ludeS WI a.taosiva instruction/appllcatloos
manual, and operational theory too,

._.
!IIIITE

RIC BRIDGE

SPECIFICATIONS
Realltlnce Ren.g,,: 10U- l oo magll , (6 Ranges;
ro-tocn tco- rooon. 1K·lOKll, l OOK· I megn, 1
megil·I O megll) Clpaclt"noe Rang,, : lOpFd-1mFd
{5 Ranges: 10-100 pFd, lOO-looopFd, .001-.01
mFd, .01mFd-,l mFd, 1· 1 mFd.J Null DetlCfor : 2
hi·;nteoslly LEOs-hi/1o marltings. "'ccur"c~ : < 5% 01
null doal, ranga sw,teh setting, Wght. 2 IbS.
Pow.... Needed : 11 7V, AC @6OHz3W."

5495
Add $2.50
Sh lppi"g/handling

=5=
COnTinenTAL IPeCIAlTIEi COAPOAATlon

44 Kendall Street. Box 1942, New Haven, CT 06509 " 203/ 624-3103
West Coast Office: Box 7809, San Francisco, CA 94119 " 415/421 -8872

Canada: Len Finkler LId" Ontario

FUNCTION GENERATOR
Troubleshool ing? Design Tesling? DM·2 g ives you all
Ihe signal source capaci ty you ooed . .. al a vlI"f
moOIISt ptlCEl, This 3·wave form FuOCl ion GeneralOf
has : short-ptoot output variab~ signal alT'l!l~lude and
coro;lanl outpl.lt impedance. Co~elely wired, IlISfed.
calibrated, reaay to tllSl audiO amp l i ~ers . op-amp and
educallOnal lab deSig05 , .. as well as complex
Industr ial lab projects. Co~ete WIth easy·lo-read
instruetionsfoperalioos manual. applicallon nOles,
operation theory and more, OM·2 works hand-in-hand
wll h OM· l lor lotal versati lity,

SPECIFICATIONS
Frequ.ne~ Renllll : 1HZ·1ooKHz (5 ranges: I ·10Hz,
1O-100Hz, lOO-1OOOHz, 1·10KHz, lO- l00KHzj . Diel
Aecurae~ : Cal ibrated @10Hz. 100Hz. 1KHz. 10KHz,
I raq. accurate to 5% of dial setting. Wave Forma: Sine
< 2% THO Over Iraq, range, Tr iangle wave lInearity.
< 1% OVllr range , Square wava nsaffall < 0 ,5
mceoseconos - 600n ·2Opf terminaTion. Output
AmpliTu~ : (all wave forms) variable-0 .1V-lOV peal< 10
peak into open corcul!. Outptlt Impedanoe:
econ-eceetew ever ampl./traq. rangas. Wght. : 2 II»
Po_r NMdad: 117V, AC @ 60H z 5W "

Ad~ $2,50
Shippill\l illandlmg

6495

••••
CIRCUIT DESIGNER

Now you can build/test electronic circuits
WITHOUT SOLDER .. . using solid #22 AWG
wire 10 interconnect discrete components .. .
resistors, transistors, linear/digital les in TOS
or DIP packages (8-40 pins), and more. Plus,
you get 5-1 5VDC up 10 600ma (9 watts) of
variable regulated power, with a built-in D-15V
voltmeter 10 monitor intemal power andlor
axl omal Circuits. NOW, thaI's design lle.ibilityl
And look allhe low, low price!

SPECIFICAnONS
Powe' Suppl v: Output: 5-15V @ 600ma Rippl e end
Nol••: less rhan 2Omv@!ul lload. LoadiL,na
(l.gu la"on: < 1%. M"le r: 1)-15V DC. Co nn.ectotl: 1
QT·59S , 2 aT-598.:2 pow..,. wpp4y 5-way bO nding
posts. :2 meto, 5-wa y bonding posts. Wllhl : 3 Ibs
Po_ Keeded: 117V, AC @ 60 Hz 12W '
P~.nl # 235 ,55-4.

4995
AddS2.50
s~ 'ppmglha n~ lino

Each measures 6.75" L x 7.5" W x 3.25" H.; comple tely assembled , ready to start
testng at once. Order your DESIGN MATES today!
°220V @ 50Hz available at slightly higher cost.

All DESIGN MATES are made in USA; availab!eoff-the-shelf from you r
local distributor. Direct purchases from CSC can be charged on Bank
Amencard , Master Charge, American Express. Plus, you gel a FREE
English/Ma triC Conversion Slide Rule with each order. Foreign orders
please add 10% for shipping/ handling. PriCes are subtect to chang e.
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by
L. W. Sanders VE6BV
240437 St. S.W.
Ca lgary
Alberta T3A A39

RTTY Autocall-

the Digital Way

A s earlier versions of a character
recognitio n device were called

"Selcat," it would only fo llow th at newer
versions would be called " New Setal."
However, I will stand o n th e name character
recogn ition device, for that is the only
correc t way to describe the following unit.

Most previous Selcals had long and
detailed methods to decode one character at
a ti me, then ano the r character, and so o n, by
means of gates, inver ters and such. Th is unit
decodes all letters of the alphabet as well as
all machine commands, by means of its
inherent design . All that is req uired to
change a decode structure is to move 4
wires. Decode can be changed in less than 3
minutes and without paper, pencil, or
decode cha rts, etc.

Again, earlier Selcal s used tr ansi stors,
diodes, KCs and many resistors and

conde nsers. Th is unit uses ICs, 4 resistors, 2
conde nsers, and 1 diode. Size again was
somet hing else. Some boards that I have seen
were 12" x 12 " = 144 sq. inches, others, 8"
x 8" = 64 sq. inches. The newest CRO (3" x
7" = 21 sq. inches), is fitted with a 12 pin
edge connec tor and will fi t inside a Hal ST6
teletype demodulator nicely.

Th is new CRO includes (as do thc Selcal
units) such features as the NNNN shut
down, force on/off, and four character
decode.

A second feature has been added, with
which I will now blow some minds.

For most amateurs the acquisit ion of a
model 28 tel etype unit and its stunt box is
just a dream, but take heart, for with the
STUNT BOX CRD un it, the lowly model 12,
, 4, 15 or 19 can now have the stunt box
features of the 28 .

76

Mother board, top view.
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The model 15 tha t I own is just about as to have several most desirable fea tures as
loaded as I cou ld make it, but I st ill needed well.
more functions, for station accessories such As to the case of changing decode
as keyboard-operated perforated turn on/off structure, having just received a new station
and T.D. turn on/off transmitter control. call, I timed myself. It required 3 minutes to

When a 100 wpm machine becomes set up a total new decode struc ture.
available, I will use an electronic speed In the pho tos a hand wired board is
converter and the CRD to allow incoming shown as well as a finished mother board.
signals to change speeds for me. The hand wired unit was made up to test a

Also in this area, hams may have the stacked board concept and still only have
oppor tunity this winte r to access a one edge connec to r. It worked, and thi s
mi nicomputer via a 2 meter transmi tter to a opens up a new idea. How abo ut a stunt box

as we ll as a CRD? Herein li es an article.terminal stat ion, then again via RTIY to the
A com plete circuit diagram along with acomputer, thus needing auto transmit , shut

down and ID on the terminal stat ion. The t iming chart is given in Fig. 1. When going
CRD stun t box will do it for us. 'Nuff said. through the theory of ope rat ion, chec k Fig.

1 or the individual circuit drawings, which
All this, remembe r, is in a 3" x 2" x 7"

wi ll assist in understand ing the o perat ion of
cube st ill inside an ST6 cabi net. this unit. Some logic levels are give n, in

As an active autostart frequency exists in particular, on the shift register, character
the western area of Canada and the recognizing drawing.
north western United Sta tes, and there is a The following approac h to a selective
lot of traveling in my work , I would find, calling device is unique. First , all 32
upon returning home, a large amou nt of keyboard signals can be detected and used in
paper to be inspected and possible queries to the decode sequence. There is no need for
be answered, charts , truth tabl es or what have you. One

A selective calling device had to be wire from a character output to decode
installed. Afte r looking at many d ifferent input is all there is needed.
designs I made an attem pt to build one. A Liberal use of TI L logic circui ts has all
RTTY Sclcal with TTL logic only met with but eli mi nated any chance of the un it not
di ssatisfacti on and an unstable decode operat ing, as well as keeping the cost down.
system. After approaching Cal W9ZTK, he In fac t, there arc only fo ur resistors, two
suggested d new approach to the decode condensers, and one zener diode on the
trouble ; a CRD wi th TTL logic was begun. board ; of these, two resistors and the zcncr
This unit further reduces the number of arc interface components.
integrated circui ts required, plus it appears The CRD is usable as a selective ca ll ing
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Fig. 2. Stunt box board.

device as well as a local stunt box a t t he
same time. Th is itself IS new. In fac t , the
whole t hing is new.

input level. Output o f the inverter is fed to a
5 bit shift registe r, as well as a control flip
flop .

The CRD is usable as a
select ive calling device as
well as a local st unt box at
the same t ime ...

Theory of Operation

The incomi ng TfY signal (data ) is t he
standard FSK line. This line is going fro m 12
volts minus (ma rk) to 12 volts plus (space).
This voltage is applied to a voltage div ider
com prised of a 1.5k and a 470 Ohm resisto r.
A 5 volt zener diode is placed in sh unt with
t he 470 Ohm resistor. Th is limits any input
signal that is grea te r then the proper TT L

Cont ro l Flip Flop

Th is half of the fli p flop controls the start
o r stop of a stable cloc k. As the space da ta
comes in, it is inverted in U1a putting a low
on pin 2 (set ) wh ich causes pin 15 to go high
where it will stay un til a clear pulse comes
along, to change the state of the flip flop .
The high on Q pin 15 is fed to the enab le pin
of a monostablc multivibrator or cluck.

NEW KEYING LOOP

20... •

,

S ET LOOP
CU RRENT

P RES ENT ;
sre cooe TTY KB ,
He
TTlI~ m

"'''GNETS

ST" IIT STOP

~
HIGH "'OLUGE
S WtT(; H
.~

. ro -REGE NER"TE O INP\l T... REGEN

SE U::"L '"
PRES ENT
FSK L'>lE..

USE >lEW SEl(;"l REl"Y >l EW ~SK l'''E
TO (;ONTIlOl. TT Y MOTOR TO DI(lOE S H' H E
"NO " EW LOOI'S~Y

Fig. 3. Station interface.

78



Fig. 4. 74154 truth table.

Divide by 16 Counter

When the control nip flop U4 starts the
cloc k, Q pin 15 is high ; therefore, pin 14 is
low. Th is signal is applied to pins 2 and 3 of
the divide by 16. This enables (pin 1, U2)
allowing the clock pulses coming in to be
counted. When the count twclve is reached,
gate USa changes to a low which is inverted
by U1b and applied to one input of NAND
gate U6a. As the other input to NAND gate
U6a is coming high at this time , a negative
going pulse is formed. This pulse is used to
clock the character store. As the clock U2

TIOock

While the clock pulses (U2, pin 1) arc
going to the divide by 16 U7 and U6a, it is
also being fed to U4b, pin 6; here it is
divided by 2 and the (pin 10) U4b not Q
output is now 11 ms wide. This signal is used
to clock data into the shift register U8, pin
1. when a TTY signal is received, inverter
U1a sends a signal to U8, pin 9, where it sits
until a clock pulse comes to shift it into the
first register. It sits there, waiting as well ~
the new information on pin 9 , which is also
waiting to be clocked into the first register,
wi th the information in the first, moving on
to the second. Th is actio n cont inues until all
seven bits of data are entered into the
register. But I do not need all the seven bits;
just the middle five contain pri nti ng

(pin t ) is still running, at this point U7
cont inues to cou nt. At clock pu lse 14 , gate
U5b de tects all highs at its input , which
makes pin 6, USb lo w (which in turn is fed
back to pin 3 of U4). This lo w makes U4
change sta te; pin 15 of U4 goes low ~

stopping the cloc k. U4 (pin 14 ) then goes
high, rese tti ng the divide by 16 coun ter to
zero.

Mother board with stunt box boord, top view.
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Clock

This clock is very stable; temperature and
supply voltage cha nges appear to have little
effect on its frequency. As the control signal
is applied to the Schmitt trigger input (pin
5) pulse, triggering occurs at a certain level
of rising voltage on this pin. When the
monostable fires, the output pulse width is
independe nt of the inp ut pu lse signal. The
output pu lse width is controlled only by
exte rnal t iming compone nts, in this case the
25 k variable resistor and the 1 uF condenser.
The output pulse from U2 (pin 6) is fed to
U3 (pins 3 and 4 ). As the Schm itt t rigger
input is tied to Vee the second monostable is
fired as soon as it gets a negative going pulse
from U2 (pin 6); here again o utp ut pulse
width is independ en t of input pulse wid th,
being again controlled by the 25k variable
resistor and the 1 uF condenser . The o utput
pulse of U3 (p in 6) is fed bac k to pins 3 and
4 of U2. Hence a train of pulses are
generated ahd will run o n fo rever or unti l U2
(pin 5) ena ble is taken to grou nd or low.
Notice: There are two timing pots o n this
cloc k. One pot sets the pu lse wid th or time
o n and the other sets the pu lse repet ition
rate o r off time. The cloc k signa l is 5.5 ms
o n and 5.5 ms off for 60 wpm. The output
cloc k signal is fed to a d ivide by 16 cou nter,
a divide by two, as well as a gate.
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one. Now you can see how by taking a 4 bit
binary signal and appl ying it to a four line to
sixteen li ne decoder I will get only one low
outpu t for any binary num ber , input from 1
to 16. Serial baudot information is fi ve bits
long, so now take the a that I set aside a few
mo ments ago and feed that a to a gate U6b
and an inverter U1d, which in turn feeds
second input U6c. A high and a Iowan U6b
inputs will not allow U6b's output to go
low; thus U9 pins 18 and 19 are inhibi ted,
and all ou tputs fro m U9 will be high. But a
Iowan inverter U1d gives a high out to U6c.
A high on second input of U6c gives a low at
its ou tput, which enables UlO, allowing
output 13 to go low, where all other output
pins remain high. Hence, I have decoded one
o ut of t hi rty-two possible TTY
combinations. One note U9 decodes all
characters with the 5th TIY bit a mark and,
U10 decodes ones with the 5th bit a space.
T he job is just about done now.

Sequence Character Recognition

As I decode only one combi nation of
TIY binary at a ti me, I must store them so
that a series of characters allows a turn on or
turn off. Thi s is done by feed ing a selected
character into a type D flip flop. If
information is fed into the D inpu t of the
chip, it is passed on to the Q outpu t at the
t ime of the clock pulse; Q will stay in this
state un til the next clock pulse.

The Q ou tput is now low (pin 5, Ul1 a).
Whe n we place a second input Iow an U13a
(taken from selected 74154 output), the
outpu t of U13a remains low. This low is fed
to the D inpu t pin 12, Ullb. At the next
cloc k pulse this low is transferred over to the
Q output of this chip, and so on until the
four selected inputs or turn on has been
received. If a wro ng character is received the,
whole chain must be started again. For A in,
B in, C in and D in must go low, each in tu rn
for the correct tu rn on to be made. When
the fourth character has been received•
output pin 6, U13 goes low which sets U12b
and makes Q pin 5 high. This high is fed to
an ope n collector inverter which in turn goes
to grou nd pull ing in the motor control relay .

NNNN Shut Down

Because the N signal is low when selected
from 5th bit space 74154, an inverter is used
to get correct sense on data input to another
5 bit shift register U15 . Whe n fou r Ns are
rece ived in order, the output of the shift
register is high. When fed to a four input
NAND gate, output goes low (U 16a). Th is
signal is sent to the clear inp ut of the relay
control flip nap U12 b making its Q output
go low and the open collector inverter's
ou tpu t high, turning off the relay. A second
four inpu t gate U16b is set up to give an

4.7 V

o

o

4 .7 V

.,

PULSE REPETITION RATE
ADJUST FOR IIms
ON TRAILING EDGE

DIN

Fig. 6.

C1N

information, so at t he time the first bit is
shifted out of the regi ster, the five needed
bits of pr inting information are in t he
register. At this ti me the outputs are
inspected and information contai ned in the
register is passed to a fo ur line to sixtee n line
decoder. By the way, the inspection takes
place on the last part of co un t 12. (See TIL
clock t iming chart.)

Character Inspection and Decode

At count 12 gate U5a goes low, inverter
U1b is high. This signal is fed to U6b input
one as wel l as UGc. The output of US
contains printi ng info rmation in its 5
registe rs at this t ime, using on ly the four
outputs to address a four line to sixtee n line
decode 74154. As this chip is addressed in
binary, I can say that the output of U8 is a
bina ry word msb (most significant bit)
01101 lsb (least significant bit). Forget for
just a short ti me the msb O. Let's look at
1101; th is is binary number 13. When I
c.heck the truth table for a 74154 chip, I
find a Iowan output 13 with all other
outputs remai ning high. If binary number
0001 were addressed to this chip, what
output wou ld be low? Correct, it is outp ut

Fig. 5. One shot clock.
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Power Supply
Power supply requirements are very low

- 5 volts at about 500 mA regulated and 24
volts unregulated are just about all that need
be said. An LM309 5 volt regulator is a good
bet for the 5 volt line.

outpu t on NNN ; this second shut down IS

used for a stunt box control.

Stunt Box

I have used a new approach even here.
The stunt box version is really just a second
printed circuit board that is tacked on top of
the CRD. On the stunt box board there are
three new and separate character store flip
flops. Each "channel" can be programmed
completely apa rt from the others; hence
decoded TAPE can turn on a tape
perforator , CW ID could start an auto ID
unit, etc. With any of the stunt box controls
NNN shuts down all stunt relays but will
leave the printer still going.

Station Integration

Operation a nd interfacing into a modern
or no t so modern RTTY station is best
descri bed as easy. Fig. 3 is a suggested
hoo kup. The most desirable resul ts will be
fou nd in the sta tion s usi ng one of Hoff's
demodulators, 5T6 TTL, TIL/2 . These
demodulators have an auto print section in
them that tu rns on before the Selcal will
receive any TTY data in. This makes for
greater immunity to unwanted turn ons, One

Fig. 7. Regenerative repeater.

feat ure not talked about too much is signal
regeneration . This is something that all
amateur operators shou ld make fu ll use of,
as our keyboards are often somewhat less
than perfect. Signal regenerat ion is built into
the CRD ; by bringing a lead ou t from pin
15, U8, a correctly timed signal is available
for transmission. As information is shift ed
th rough the shift regi ster U8 by a local clock
which is running at a pu lse repe ti t ion rate of

Operation and interfacing
into a modern or not so
modern RTTY station is
best described as easy . ••

Mother board with stun t box boord, bottom view.

8 1
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Conclusion
Printed circuit boards and board layouts

22 ms, a bias-free signal is present at thi s pin .
The station hookup shows how to use this
regenerated outpu t to the best advantage.

Use,

This CRD could be teamed with a simple
phase loc ked loop demodu lator for a real
good 2 meter repeater control system. First
thing that crosses my mind is to turn heat on
in the winte r and off in the summer. You
th ink of a few more.

Parts Needed for the CRD

1.5 k Ohms 'h Watt
470 Ohms ,/, Watt
25k potentiometers
5 volt ze ner diode
74121 one shot
7404 inverter
7400 NAND gate {7437 used wi th stunt box }
7476 J ·K fl ip flop
74965 bit sh ift register
74154 4 line to 16 line decoce
7493 d ivide by 16
74204 input NAND gate
74740 type flip flop
7432 OR gate
7406 open co llector 30 volts inver ter

1 o nly
1 only
2 o nly
1 o nly
2 o nly
1 o nly
1 o nly
1 o nly
2 o nly
2 o nly
1 o nly
2 o nly
2 only
1 o nly
1 o nly

Total count 16 chips

are available from the author for those who
might need them.

The printed circuit boards that I have are
about 3l4" x 7". Thi s is the mother board ; it
has an edge connecto r on it for a 12 pin
connector .

The stu nt box board is just a bit smaller;
its size is 3" x 6", and it f its nicely into an
ST6 (Hal type); you just mi ght remove the
wide shift boards and pl ace the CRD in
there.

One thing that just might happen is, your
call may conta in two iden tical letters, c.g.,
6Al l. Normall y you would decode letters A,
1, I; however, you would find that yo ur CRD
would trip on the first I. Th is could be fixed
by moving decode to Y or 6 Ictters A, I. Th is
would give you a fou r character decode once
agai n, but if others in your area have calls Y
or 6, letters A, I (A through Z), you r
machine would trip off when that
combination came along (most unwanted ).
So a change in clock signals is needed. One
way, as yet untried, is shown in Fig. 6.

This circuit will cloc k the 7474 flip fl ops
in sequence and shou ld eliminate the
pro blem of a turn on with I, l.

I would like at this t ime to thank Cal
W9ZTK for an idea and the rest o f the
fellows that are on the WestCan Autostart
frequency of 3632.50 MHz. •

AX ·10 TRANSM ITTER AM-1A RCVR MODE M

T he RT-1 R.F . actuated t imer puts an end to tim ed out rep eaters forever.

NO MORE rIME OUrS!

$39.95

0-3 Minutes in 5 sec. steps.
12-16 Volts DC.
:t3% fro m +10 to +120 Degrees F.

WRITE FOR LITERA TURE
Plus $1.50 posta ge a nd han dl ing (NJ
reSIdents add sales tax ).

KRONOTEK DlV. F RA NKLIN UNIVERS AL CO RP.

925 CLIFTON AVE., CLIFTON . NEW JERSEY 07013 (201 ) 778·0003

Range:
Voltage:

Accuracy:

NO- Con nectio ns to your rig. {CARR IER
TRI GGER EDl
NO- Clocks to watc h .
NO- Switc hes to throw.
The RT- ' leaves you free to concentrate on
y ou r driving and y our 050. Jus t preset the
ti mer to a n'! time from (}.J mi nu tes and forget
it . Every t ime you transmi t, your carrier
triggers the unit lIIof1 ich times un ti l the p reset
value is reached then gives an audible t one. If
your carr ie r is dropped before th e end of t he
timing in terval , the t imer resets instantly and is
ready f or th e next transmiss ion.
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An "8008" Editor Program

BOSTON POST ROAD

CONNECTICUT 06460

*Debugging T ips
*Organ izing Tables
"Maxirnizinq Memory Uti lizat ion
* 1/0 Programming, Real·time Programm ing
*Programming for " PROMS"
"Sea rch and Sort Rou tines

"Creative Programming Concep ts

1(lll3l (O'"llllflill
(01llll11JlI11lIlI6 11lIlI(.

(Pricing, specifications, availability subject to change without notice.)

O,denjj"c,f,om ' 1322 REAR
DEPT N

MILFORD

Describes variations of an " Editor" program that can reside in 2k of memory. Additio na l memory may be used to
inc rease the size of the text buffer. The program enables one to manipulate "text" in o rder to crea te "source
list ings" or perform other kin ds of tex t preparatio n. Includes discussion of rou ti nes, flow char ts, and assembled
listing. Priced at just $ 14.95. Prices given are for domestic delivery at book mail ing rate. Add $ 2.50 for each
publicat ion if PR IO R ITY air serv ice desi red (U.S.) Overseas - include $6.00 fo r eac h pub licat io n for airmai l service.

Assembler Programs For The "80 0 8"

Discusses a "minimum length" assemble r p rogram that can reside in 2k of memory, plus a more sophisticated version
fo r those who have addi t iona l memory and desire a more powerful version. Included in th is manual is a thorou gh
exp lanation of the f undam ental concep ts of an assemble r's opera t ion, de tails on how to format the "sou rce listing,"
step-by-s te p analys is and presentatio n of su brou tines, program flow charts, and assembled list ings of th e prog rams !
Price? A very reaso nabl e $17.95.

Order all four publica tions at once, men tion this ad. and saVl' over 10%
SPECIAL

Virtually all the techniq ues and routines illustra ted in the manual can also be app lied to other sim ilar
mic rocomputer s suc h as "8080" systems (by applicable machi ne code conversion). The price of th is excit ing new
ma nu al is a low $ 19.95. (The f1 oating·p oint a rithme tic package prese nted in the publ ication is wort h that price
alonell

If YOU AU INHHlSHO in learn ing about microcomputers and microcomputer
programming, Scelbi Computer Consulting, Inc., has some fine publications that can give
you a real education .

This manual was written to provide the reader with the detai led knowledge one needs to know in order to
successfu lly develop machine language programs. Th is info rmatio n packed publication discu sses and provi des
nume rou s examp les of algorithms and rout ines that can be immediately applied to practical prob lems. Coverage
includes:

The Seelbi-B8 User's Manual

Machine Language Programming For The "80 0 8" (and similar microcomputers)

is a fine introductory publication that starts by assumi ng that the reader has never used a compu ter. It explains how
a mic rocomputer is fu nda men tally o rqar.zed an d it 5 basic pri ncip les of operation. It then provides a comprehe nsive
explanation of the entire instruction set used in the Scelbi-Bll microcompute r. Next. there is a h ighly detailed
sectio n tha t explains how to operate a Scelbi-88 and provides several sample mac hine language programs. Another
sec tion illus t rates how easy it is to connect external devices to the computer. Finally, fo r those interested in the
tec hnic al aspects, th ere is a large chapter devoted to technical information - inc ludi ng schema tics, assembly
drawings and parts lists for the Sce lbi-BB. (Some might actually co nstruct a microcomputer from th e info rmation
available in th is manual elonel] Price? Just $14.95

*Deta iled Presentation of the "8008" instruction set
*Flow Charti ng
*Mapping
" Fu ndamental Programm ing Techniques: Loops. Counters, Pointers, Masks
*Mult iple-precision arithme t ic
*Floating-poi nt package
*Editing and Assembling
Mathematical Operat ions
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LOGIC POWER SUPPLIES
New Lambda transistorized, regulated, worth 2 or 3 times our pr ice.

1. (LVEE - 51 OV 5 VDC 74 amp 125.00
2. (LWD - 12) 12 VDC 26.5 amp 100.00
3. (LMB - 51 5 VDC 3.7 amp 40.00
4. (LMD - 15YI 15 VDC 9 amp 45.00

SOPHISTICATED LOGIC SUPPLIES

By Dressen-Berres and NJ E. Transistorized,
finely filtered and regulated. 115 volt input.

Output 5VDC 6 Amp $25.00
Outpu t 32VDC 3.3 Amp 121b 20.00
Outpu t 90VDC 1.2 Amp 12 lb 20 .00

SVDC 34 Amp 35 lb 75.00

.:=41 -55

.:=421 ·32
=421 -90
:NJE

MEMORY SYSTEM $125.00
New memory system by Honeywell, small . . •
measures only 9x4x l inches. 1024 core memory,
1024 words with 8.9, 10 bits /word. Random access,
with all logic, register . timing, control. core select and
sense functions in one package. New, booklet of
schematics and data. Looks li ke a good beginning fo r
a mini-computer. Limited supply on hand.
Ship wgt 3lbs. # SP·79 $125.00 • I 1"

COMPUTER
CAPS
BRAND
NEW

1.000 "F 15 vo lt $ .35
2.000 15 .50
1.000 25 .70
3,000 25 1.00
1,000 35 .80

2,000 " F
12,000
3,900
22.000

35 volt
40
50
75

1.00
2.50
2.00
3.25

CORE MEMORY
Another brand new memory, ultra small. Measures onl y 4 x 4 inches
with format on one plane of 32 x 32 x 16 (1 6,3841. Only about 35
units of this on hand.
#SP-8 1 , , $20.00

SANDERS 720 KEYBOARD S40.00

FREE CATA LOG

Please add shipping coSl OfZ abo I ' /!.

MESHNA PO Bx 62 E. Lynn Mass. 01904



featuring MIlS Altair Computers

Byte1ronics is the hobbyist's dream come true. A fu I service computer store feotunng
the full line of Altoir Computer procucts bocked by the most complete tec hnic a l service
available

The prices at Byte1ronics are MilS factory prices and most Items are available on
on off-the-shelf baSIS

ByteTronlcs sponsors the local Altall Users Group of East Tennessee and ByteTronlcs IS
Interested ,n communicating Wlth computer hobbyists throughout the world

II you have a question about Allair hardware (whether or not you ore a Byte1ronics
customer), we Will put you oirectlv ,n touc h With our Technical Director. Hugh Huddelston Hugh
IS on expert troubleshooter who has a thorough know edge of each portion of each Altall
booro And he can answer all your queslions about custom Interfacing

II you have questions about software or If you wont some custom programming, our
Software Dllector, ...bhnny Reed. IS the expert who can toke core of ybur needs. Johnny has
hod years of programming expenence. and he IS familiar with Altou BASIC, assembler and
machine language programmrng

If you have questions about the availability of oMITS product or ItS pnce or specifications,
we will let you talk to Bruce Seals, our Director of Marketing

At ByteTronlcs we wont you to understand your Altall and we ore Willing to grve you all
the technic al support you need

Byte'Tronics sells computers. Byte'Tronics sells service.

For more Information. VISit our store In Knoxville-or wllte or cal l us. We wont to heor
from you

5604 Kingston Pike, Knoxville, Tennessee 37919 Phone 615·588·8971

Office hours: 10 a.m. to 10 p.m. Monday·Friday and 9 a.m. to 10 p.m. Saturday.



1'm No Expert I

1.5 gigabytes (pro nounced
jigabytes). This would run
under $7000 for the basic
system. It 's exc it ing to thi nk
about. The maximum access
time for a ca rt ridge wou ld be
20 seconds, which would put
the average time at 10
seconds for ran dom access.

Mike wise at Sphere pu t
me onto a fi rm that makes
cassette drives which are ideal
for co mputer use ... soleno id
cont ro lled .. . and at a very
reason abl e pri ce. A small
system using a couple of
t hese could be set up to run
m ailing li sts and ot her
indexed data. Thi s would be
great for the hobbyist who
wants to make a little mon ey
on the side keeping small
mailing list s club
membership records, etc. Or

Mike Wise, Pr ttSident o f Sphere,
showing rhe complere micro
processor system.

produc t ion Iacil itv, gett ing
the glitches ou t of t he
prototype, gett ing the loader
PROM ready, worki ng on
another PROM for BASIC,
getting started on a Iloppv
disk system complete wit h an
assemble r , editor and
ope rat i ng s v s t crn called
FOGS.

They also were working on
a syste m which they claimed
wou ld be faste r than a
flo ppy, a quarter inch tape
usi ng eight trac ks at 1600 bpi
in a self-loading cartridge.
One tape would have as much
memory as 120 disks . _.
about 30 megabytes . . . and
the system would hopefully
cost around $3000 includi ng
the controller and software.
Next they had in mind a jig
wh ich would au tomate t he
plugging in of th e cartridges.
A set of five in one syst em
woul d th en permit 1500
megabytes of sto rage! Tha t 's

from an application view o ne
will do pretty much what
ano t he r will. Thus, whether
you settl e on a 6800 system,
an 8080 system, a PACE, or
wh at ever, most o f yo ur
compu ter t ime will be spent
wait ing for the operator, not
for t he mach inery.

Unt il my visit to t he
m a nu fac t u re r s, I had n't
reali zed how very early we
really are in the history of
personal computers ... and
particularly in microcom
puters. Sphere had , in early
Au gu st, o n e breadboard
system running - but still
with some glitches to be
worked out. They had some
program material wor ked out
which they would then adapt
to t heir system, eventually to
be available in a 1K PRO M.

MITS had their 8800 up
and running, but the floppy
disk system was still in
development , and I gathered
that the onl y bulk storage in
use at the t ime was from
cassette tape. Any computer
system for business or for
mu ch game playing will need
at least a floppy disk sys te m.

Southwest Tech had a
breadboard sys tem going too,
per haps just a littl e bit
furt her along t han Sp here. I
suspect that t hese systems
have had a lot of help from
Motorola.

T h e Sphere group IS

working diligentl y on many
areas of development, with
most o f the work being done
by a couple of the fellows.
They were setting up their

Ju st in case any 73
readers arc laborin g under the
impression that I know a
whole lot about computers,
m in ic o m p u te rs, o r even
microcomputers, let me put
that delusion to rest. I know
more about Arabian horses
than I do microprocessors
(u Psl . and I am not a known
expert on Arabians .

Befor e w r it ing about
microprocessors I wanted to
clear the air and make "UTe
tha t in this field, at least for
the ti me being, I am a
reporter, not an expert. Hell,
I'm not even an advanced
ama teur yet, but gi ve me time
... I'll get there.

Aft er talking with the
Sph ere , MITS and Southwest
Tech people during a hurr ied
exc ursion out west, I got the
distinct impression t hat , from
the viewp oint of the user, the
di ffer en ce s between t he
var ious microprocessors are
mostly academ ic and that

Believe Me-

Prototype o f the Sphere 6800 sysrem.

I

.,
Wayne Green W2NSOII
Peterborough NH 03458
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seven or nine subroutines.
MITS felt that a 16·bit
ma ch ine would have a
difficult time competing with
a 24-bit machine. If the
PACE had been significan tly
lower in cos t , that might have
been a factor.

~ . ---

Production run o f MITS key
boards.

MI TS work area wi th A lr. irs
.building.

accommoda te the 6800 .. .
the Alta ir 680 bac kplane is
exac tly the same as the 8800
except for the CPU card ...
and it plugs into the Altair
bus.

Th e 6800 ha s tw o
a c cumu lat or s, an index
regi ster, and a stack pointer
o n the chip, but no general
purpose registers. There is a
short instruction fo rmat to
access the first 256 bytes of

A lt. ;r $/Jria l I /O bt»rd for
casserte$.

MITS 8080 CPU bo/Ird.

A ltlJ ir 4K d ynam ic memory
board.

had no SCrlO US

In deciding to

Whithe r T ime Sharing?

Ed o p ined that time
sharing is going to die . The
data transfer rate is just too
slow ... limited to abo ut 30
characters per second (cps).
And when you consider the
cost of t ime shari ng, wit h
rates running from $5 to $7
per ho ur (MITS charges $2
per hour ), you probably can
buy a co mplete micro system
chea per than several months
o f that. Once ROM program
chips are available you won 't
need any ex per ts - when the
power is turned o n the ROM
will provide the program to
have the co mputer go to
track zero o n the floppy d isk
a nd lo ad the operati ng
program.

One problem is that as
more microprocessor chips
are developed this will result
in th e need fo r more
hardware to be developed
and , worse, mo re software. If
the fiel d settles in with the
6800 and the 8080 we may
get a chance to develop a
large number of sophisticated
programs for use with the se
machines. If more and more
m i c r o pr o c e sso r d e si gn s
proliferate it could split the
field so that much less is
d e vel oped . Th e second
sourcing of the 8080 by
T e x a s In strument a nd
Ad van ced Micro Devices
(thi rd sourcing"}, and the
AM I second sourcing of the
6800, as well as the MOS
Technology 6501, mean th at
th e s e multi s our c ed
microprocessors will have a
big head start over other uPs.
The 8080 got a good lead by
virtu e of the head start o f
m icro p r o c e ssor innovator
Intel.

M ITS
prob lem

MITS

My talk wit h Ed Ro ber ts,
prcx y of MITS, was most
interesting. Rather than go it
verbatim, I'll engistify it for
you.

I asked Ed how MITS got
into the m icroprocessor biz
and th is got him going in
good shape. It seems that the
te r m m icrocomputer was
probably originated by the
edi tor of EON and the micro
part o f it has no relationship
to the power, word size or
the speed of the computer
involved , just the large scale
integrat io n (LS I) of the IC
involved.

Before getting into the
8080 based system , MITS
loo ked over the market to sec
what was available. The
IMP·16 , a 16-bit machine,
benchmarked a co uple orde rs
of magnitude slower than the
8- b it mach ines, so they
decided not to go that route.
Ac t uall y, acco rdi ng to
Roberts, the 8080 is not an
8-bit mac hine, but a 24-bi t
variable word length machine
that has an 8·bit arith met ic
log ic unit (ALU) and can
d irectl y address 65,000 bytes.

At the time of the decision
to go 8080 there were only
four o ther serious possibilit ies
. .. the 8008, the 4004, the
IMP·8 and the IMP-16. Since
th e IMPs see me d very
complicated and to need a lot
o f external hard ware, it came
down to the In tcl chips. They
almost went for the 8008,
but the nod went to the 8080
afte r they added up the
figures ... the 8080 is about
10 t imes as fast as the 8008
and only cos ts twice as much,
leaving a 5X benefi t. MITS
spent about eigh t months
evaluating the systems.

The M6800 came along
later and seems to have some
advanta ge s fo r sm all er
sys te ms according to
Roberts, the I/ O structure of
the 8080 is better fo r bigger
systems. The PACE seemed
to be slower than the 6800 or
the 8080 and it is limited to

it would be fine for the
hobbyist who would like to
get into business in a small
w a y se l li ng relati vel y
i nex pe nsive com p ute r
systems for small businesses. I
have a feeling that we will see
a lot of program development
for systems like this when the
hardwa re is available.

I suspec t that the who le
fiel d of program ming is go ing
to change significan tly with
the introduc tion o f relatively
low cos t computer systems.
Wh ere before on ly large
bu s ine sse s co u ld afford
systems, now they will be
everywhere and there will be
thousands of peop le working
up programs, not dozens.

Small systems will grow as
rapidly as we are able to get
t hem r u n ning with I /O
devices and memory storage
devices. 73 wan ts to hear
all it can o n th e se
developments so they can be
fed back to everyone in the
field . Let ' s h ave user
inf orma tio n o n
interconnect ing the television
typewriters to the Altair
8800, the Altair 680, the
Sphere, the SWTPC 6800, the
Godbout PACE, etc. Ditto
Teletypewriters, used tape
drives, used line printers,
surplus keybo ard s, cassette
r ecorder s, fl o p p y d isk
sys tems, etc.

There are some exciti ng
developments coming along
in mag tape systems which
arc a bit high for the
hobbyist , ye t are great for the
small business _.. let's be
sure to write about these .
how to look them up .
operating systems, etc.

The idea of usi ng a PROM
systems software is a good
one. I suspect that this will
take hold . The Sphere idea of
a PROM con taining an
execut ive, I/O driver, I/O for
cassette, and I/O for a vid eo
terminal may tak e hold too.
Sphere was tal king about
conver ting sou rce language to
machine language with a
PROM , conver ting serial to
parallel ditto , etc.
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Wiring an Altair board.

memory conveniently as a
gene ral purpose scratch data
area. With the 8080, there is
one accumulator, a stack
pointer and six registers
which arc paired for use as
pointer registers. These arc
often used as if they were
general pu rpose registers,
which is handy si nce the
8080 canno t reference
memory addresses directly
for most instructions.

What major problems has
MITS ha d? Del ivery has been
abou t the only problem, but
it has bee n a big one. At the
t ime they star ted maki ng
deliveries of the 8800 they
had 24 people ... now they
have 85 ... and it ta kes time
to fi nd and integrate new
people into a company . No
departme nt can handle more
than one or at the most two
new people at a time and
function well, so this severely
limits the spee d with which a
firm can safely grow.

The Altair clicked no ne
too soon. MITS had been
heavily dedicated to the
calculator field and joined all
the others in laking a terrible
bath when calculator prices
dropped off the end of the
dock. The firm los t about
$200,000 in 1974 and things
looked very bleak by the lime
the Altair was announced. It
WJS a tremendous gamble for
no one knew for sure whether
there even was a market for a
microcomputer

88

particularly one in kit form.
It turned out that there was
indeed a market and well over
5000 8800s have been
shipped so far ... about 60"1a
of them kits, and about 50%
to hobbyists and 50% to
OEMS.

Ed had some glowing
things to say about Altair
BASIC. The Altair BAS lC
interpreter was developed
jointly by MITS's software
wizards Bill Gates, Paul Allen
and Monte Davidoff - who
arc no w busily working on an
extended BASIC an d other
packages. (It turns ou l th at
m o s t systems software
packages such as Altair
BAS IC are designed by
individuals an d implemented
by at most two or three
people as was the case herc.)
T he 8K Altair BASIC, claims
Ed, outperforms just about
any other BAS IC going. A
week spent with BASIC and
you will be in shape to write
some pretty good programs.
The nicest th ing about BAS IC
is that there arc many
programs in print in the
innumerable books on this
language.

, asked about the
possibilities of hobby ists
using some of the cast off
computer peripherals which
arc around fairly reasonably
from used computer firms.
Ed blanched. If a big disk
drive is inexpe nsive you can
look for big troubles ... big

expensive t roubles ... then
there is the matter of working
up an operating system, a
detai l which could take an
eno rmous amou nt of time.
This might be practical for
someone with a lo t of
experience an d all the t ime in
the world. The larger tape
drives cou ld back you into
the same corner.

Stuff whic h is RS·232
oriented would be fine, such
as li ne printers, Teletypes and
v ideo display units. The
chances arc that yo u won't be
finding all that many VDTs
on the bargain counters.
Paper tape readers might be a
good deal.

This brought us down to
some discussion of larger
memories ... the soon to be
released MITS floppy disk
system ... and some other
memory storage schemes that
arc in the works. For instance,
there is a new \4" eight track
tape car t ridge that may be as
fast as a floppy . It will search
at 240 inches per second. It
will also read and write at this
speed, but the inter-record
gaps are wastefu l and they
figure to read and write at
62Y2 ips since the read and
write time is trivial to the
search t ime ... you search by
cou nting the gaps between
records. One cartri dge can
h o l d 14 megabytes
unformatted and about 8
megabytes formatted .

Games

The discussion got around
to comp uter games and Ed
mentioned the lunar landi ng
game wherei n you have to try
to lan d on the moon with
zero downward speed ... it

Dan Meyer, preu
dent of Southwesr
Technical Products
Company.

took him the best part of a
night to get the hang of the
very non- li near problem
involved. Star Tre k is another
game which fascinates just
about everyone who gets
involved wi th it ... it is quite
sophisticated an d intricate . I
asked about chess ... he said
he woul d try to get a copy of
the Data General chess game

supposed to be the
second best computer chess
program ava ilable ... but not
much of a challe nge fo r any
serious inte rmediate or higher
level chess player.

In all it was a most
interesting visit ... I learn ed
a lot ... and let there be no
mistake that I still have a
great deal to learn before I
will know enough to even
read the computer literatu re
and understand it. I would
like to let any readers who
might be feeling a bit edgy
about th e more techn ically
oriente d articles in 73
know tha t in t ime you and I
will understand what is going
on ... we may even be able
to talk computers with both
hardware and software pros.

SWT
The third stop on my

microprocessor tour was
Southwest T e c h n ic a l
Products in San Antonio.
Actually this was just a very
lucky coincidence , for I went
there to see them in regard to
their television typewriter
unit which is a natural to go
with computer systems as
well as amateur teletype.

Dan Meyer, the president,
and Gary Kay , the chief
engineer, spent the day
showi ng me t heir new
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even In th e middle of a
program. You can program
the system to give any
priority for a particular input
device. You can do a lot of
thing'> with programmi ng that
have to be done by switching
with the 8080. You can even
program whether it will work
on a positive o r nega t ive
stro be (if yo u are). The
handshake line ... lets it be
kn own when data has been
received ... i", all righ t th ere
on the chip. The 6800 was
designed as a system and thus
takes less outside equipment
to get it working.

Another plus is the
Motorola supplied MIKBUG,
a small operati ng svstem
which is ava ilable on a ROM
chip. This is a n ice fea ture
wh ich can be apprec iated by
8080 users who find they
have to sta rt out by hand
switching in about twenty
steps before th e sys te m will
b e a ble t o accept
programm ing from tape or
cassettes or even a
keyboard. Th us, with the
6800 systems you can just
flick on the power switc h and
the initial programming is all
don e by the bu ilt-in read on ly
me mory and you find a
snowflake blink ing at you on
your screen indicati ng the
svstcm is ready for use.

This e liminatio n for the
necessity of hand switchi ng in
the load ing program has made
it possible 10 do away with
the usual compute r fron t
panel and its row of switches
and rows of LEOs. Furth er
instruction", to the svste m can
be put in by means of a
ke y board using octa l or
h e xad e c i mal nota t io n ,
w h i c h c v e r ha s bee n
programmed in by the ROM
... hexadecimal in the case
o f MIKBUG.

As time passes we will see
whe ther the 8080 or the
6800 systems have more fo r
the users ... and that is the
bottom line.

The Southwest Tech 6800
kit sells for $450 and incl udes
some handy items. There is

6800·based microcom puter
system which is due 10 be
released soon in kit form.
They had a prototype system
set up and working and it
certainly was impressive. I
asked a lo t of questions
trying not to make my
abys ma l ig no ra nce of
microprocessors too evide nt.

For instance , I asked how
come they went wit h the
6800 chip for the ir sys te m
instead of the severa l o thers
available.

8080 vs 6800
While I figure it will be

quite a while before the
proponent", of each chip will
be cool enough to sit down
and wo rk out a com para t ive
eva luation o f the situation,
this has not stopped me from
asking the part icipants to give
me their reasons for going
o ne ro ute or the other.

Gary Kay , the computer
e ngi nee ri ng b ra in s a t
Sou thwes t Tech , tried 10

explai n th e d i ff e r ences
between the two chips to me
and why he decided to go
with the Motorola 6800. I
understood thing", here and
there. aware of a need for a
better in ter face for deal ing
wit h people who spea k in
computerese.

Well , it seems that Gary
looke d int o every thi ng
ava ilable ... went to cour",es
provi de d b y th e c hi p
manufacturer", ... read a lot
... and it all came down 10

the 6800 for him. It was
much easier to interface than
the 8080 ... required fewer
ex ternal parts since much of
the work is done by software
instead o f hardware. Ihls
need for fewer part s wou ld
seem to be demonstrated by
the su bsta nt ia lly lower cost
of 6800 based un its vs. 8080
un its (the MITS 6800 based
unit is $293 vs. $439 for the
8080l..i t).

Wi th the 6800 you can set
up any of the 16 lines for
input or outpu t and change
anytime you want jus t by
programming instructions . ..
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company has bui lt up a good
name in the hi-f fi eld where
it is one of the largest of the
kit manufacturers and known
for the high quali ty of their
units.

The fi rst excursion into
ham territory was with their
television typewriter kit ... d

natural for RTTY opera tor s.
Th e CT· l024 ter mi na l
svsrem , first made known in a
n ic e article in Popular
Electronics, consisted of a
character generator, sync and
timing circuits, cursor, 1024
byte memory . . . all you
need to put a 161ine message
on the screen of a television
set with a video jack on it.
The 1024 byte memory is
eno ugh for two pages on the
s cree n and the unit
au tomatically switches from
one page to the next when
the bottom of a page is
reached. This kit sells for
$175 and is very si mple to
put toge ther. My twelve year
old daughter helped wi th a
good deal of the assembly
and solderi ng of my kit.

A power supply for the
unit is available for $15 .50
more, as is a keyboard for
about $40 and an output
interface to feed ASC II to
your RTTY syste m or to OJ

computer ($40) . Thus, for
about $275 you have a
complete system, requiring
only an old bl ack and wh ite
TV set fo r a display and an
RTTY system geared to
ASCII inp u t (RS -232).
Compared to today 's teletype
machi ne prices, tha t has to be
one of the best bargains
go i ng . Compared to
com mercial video display
keyboards it also was an
outstanding buy.

Th e SWT PC 6800
compu ter kit looks like a
wi nner , too. Priced at $450,
i t includes a 714 page
applications manual, the
6800 chip, the MIKBUG
ROM operating svstcm, a
serial interface which will
operate a 20 mA telety pe or
work with their TV
typewriter system. -

of I/O device, probably either
a te le type with ASCII outpu t
or a TV video system such as
the 0·1024 kit and a TV set.
Yo u'll need more memory for
a ny pract ical computer
ope rat ing syst e m
certai nly the extra 2K and
more probably a to tal of 8 K.
You will need so me sort of
bul k memory system such as
a cassette recorder and an 1/0
board whi ch will interface it
to the system. Floppy disk
systems are nice, but they are
still too expensive for most
hobby systems and the
programs to operate them
ha...e yet to be written .

The Southwest Technical
operation is a beauty to
behold . They are using a
Datapolnt computer system
to run the whole works. The
sales arc 100% mail o rder and
each order is entered in the
com puter as it is received. A
label and packi ng sli p is
printed out for each order
and an acknowledgement sent
out au toma tically . Each we ek
all orders are processed by
the system and invento ry
records upda ted to account
for cvcrv resistor and part
used in the kits. Delivery
schedules are in the system
too , so when parts in stock
get below a quan tity which
might cause them to run o ut
the computer initiates an
order for the parts. Since this
system was set up there have
been no delays in filling
orders due to ou t of stock
parts!

Questions on orders can be
quickly resolved by searching
the computer memory for the
name, zip , or even the
ordered kit. Everythi ng is
right there at hand .

Dan Meyer, the president
of Southwest Tech, took me
for a tour of the plant ... it
was enormous. The printing
depart ment is bigger than the
73 printery which turns out
the many 73 books ... acres
of space filled with shcl...es of
parts, people putting kits
together, and more cartons
that you would believe. The

•

t erminal . A 4K memory
board is also included which
has 2K on it and space for
plugging in 2K more to fill
out the 4K . . . th e extra 2K
is avaitable for only $45. The
result is that you have a
compl ete computer system
for $450.

In addition to the 6800 kit
you' ll need to ha...e some sort

- . I

•
•

the mother board into which
the processor, memory and
1/0 boards plug, a chassis and
co...cr, power supply, the
processor board with the
6800 chi p, ROM MIKBUG,
128 bvtcs of RAM and a
clock for the svs tcm, and a
b o a rd w i th a s cria l
input /ou tput for tele type or
RS·232 such d~ the CT-1204

Gary Kay. the chief
engineer of the com
puter projl!(: t.

Prototype o f tM
SWT 6800 earn
outer kit.

M6800 CPU board,
part o f the SWT kit.

SWT television type·
wri ter . . . being
used an an 110 for
their new compu ter
k i t.
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and outputs, lo ts of bypnslng. 5 ~e.. ul .. tors,
low powe~ consump tion . insl~uct i on s ... ' the ad·
~antage o f DIRE CT AL TAIR PLUG-I N COHPATI8 I LITY .

EROM BOARD KITS
8ltby8 BOAIlO... S3521"dd 5'8, _ 'I I p ~og ~-l
4 lt by B 8llARll .•• S200 a dd 525 . we ' l l p ~og ~_
2KbyB l OARO••• 512S .. dd SI S. we ' l l p~og'_

The pe,feet '- fo~ you ' f ...... ~ lte soft ....~e o ~

ed ito~/..s.eMb le~; DI RECT AL TAI R PLUG-IN COH -
PATlItE! Vl th soc ke ts. buffers, 1_ powe, ;

to e",,,,,, nd s.. lle~ boIo,d•• add JIO) ' e ERO~S .

S I NGLE POLE. SE~EN POSITION +
OFF . I N TO-s CAN, T INY FOR
CIRCUIT S OARD "'OUN TI NG. soce
f OR PROGRA "' '''ING , "' UC H I'IORE.

S1 . ZS EA OR :S" 'Z.9S

BILL GODBOUT ELECTRONICS
BOX 2355. OAKLAND AIRPORT. CA 94614

TINY **
Rotary
Switch $1.25

POWER
SUPPLIES

* "1-8008 ** 8-2102 " ,
"*$32:50 *

8 BIT MI CROCOMP U
TER CHI P SE 1" · · · ·

GET THE 8 0 0B CPU PLUS
I KBYTE OF MEM ORy · · · · ·
••••••• SPECIAL • ••• •• •

jrj e ra n out fo, a bit , bu t
our supply ki ts ar.. ba ck .

12 VOLT, 8 AMP - - - Ideal for
IlObile Slu ff , bench supply .
Current Ii_Iud, adjustabh
lI _I4V . H 2.50 .S Ibs shpg .

DUAL TRACUNG SUPPLY- - g i ves
(.J ' (.J voltages f ..... under
IV t o "ne thall 18V. Short 
p roof; 100 ... per s i de.
$10. 95 . 1 Ib shipp i llg.

:!c I S VOLT SlI'PLY--si.ilar t o
tit abo~e. but 150 ... per
side . S.....S .2 Ibs sh pg .

~: NOh'E OF mE AIlQ\IE errs
I NC LUDE CASE OR HARDWARE .

,
••••••••

• ••• • • •

************************************************
CA." )
"'~.

1.B9."..,
..,
..,

1.50
, • sO

B bit Inch {20 plnl
I6onln~ 3 It but IIOR en
In~ 3 .Ute buf IIOR en
I6onln~ -'-2 buf ..1 sep en
In~ 4-2 bu t ..I .ep en
16 pin dua l decade cnt
14 pin dual bl na~y cnl ,

CO~PARED TO STANOAR D TTL , LOW
POWER SCHOTTKY Of fE RS l IS THE
POWER CO NSUMPT ION- BUT WITH NO
SPEEO PHIALTY. CONS I DE REO BY
MANY AS THE LOG IC AL SUCCESSO R
TO S TANOARO TTL .

7-'LSOO Quad 2 i npu t AAI(O ~t .. . '0
1-' LSO' He- I n ~e r t e ' .'5
1-'LSOB Q....d 2 input AI(D ~te . 1tO
1-'lSIO T~ lple 3 i n AAI(D ...,t... ' 0
1-'LS20 0.... 1 -' Input I(AI(D ~te .'0
7-'lSU BCD to ded .... l decode 1. 25
7'LS I}B l o f 8 decode, 1.-'0
14LSI6B Dec Syn Up/llooo<n c n l ' 1.50
14lS 169 Bin Syn Up/llooo<n cnl~ 1. 50
14LS175 Quad lHCh 1.38

~~

lOW
I>OWI~

kno......,

************
HAVE YOU SEEN OUR NEWFLY
ER YET? IT HAS DETA ilS ON
All THI S STUf f, AS WEll AS
INfO ON OUR COMPONENTS . "
TTL, CMOS, l INEARS, CASES ,
SOCKETS, OISCRETES , MUSiC
KITS, HA NDY LITTLE TOOLS ,
RES ISTORS, TRIMPOTS , AND
EVEN MORE . JUST CIRCLE THE
READER SERVICE NUMBER BE
lOW AND WE 'll 00 mE REST.

**~****~t******************************* **********************

~ •

~,. (SV~PSIS' REO PM" ....nag... of 8 111 Godbout Elect ron Ju,
V Sit S a' h is <lesk ••• head In h is hands . "_rried frown cros-

~ ses his face liS he t. lk , toftly 10 h i~elf. )

A.~ r& REO : """'1 10 do l Out o f "Chea p CI<><:k " k i n , " Ith ordf, r,

)j.~ 0 ~ j~ : : : ~::':~ I ~)· ··II.H I If only 8lI1 _ r IO hera .

..,~ ... IILl : NeI l D, R.eo . ""'_t ', up '
RE O: We ' r e ou t o f "(""'ap Cloc.k" kltS • .• o r de rs a re co-In,! In
and we 'll "-..... t o bKkorder , _I
ULl : Then It ' s t i_ for. IOEW Clocr U T. .. ' k_l We'I :
ull i t SOli OF A CHEAP CLOCK! II .. I II h,ve bi gger dlglts--
how doe s 3/10" ,..,.,.,<11 An d br ighter , 100 . • ._'11 h,,,,,, bo th
segment a nd driver tr.ns l stors. We ' l l gi ve '_ ~kets for
the Ie and readout s • • •..., ca se, though, we ' I' l e i I h.... choose
their own.
REO : Hey---let's give til"", data On how t o use th.. C1CK k in
t he ir car ..lth our 6<l Hz Ti me 8&Se Kit. .. we'll probably se ll
more of tllose, tool
BI LL , Su~e, we ' ll put lo t s of Info i n the data: I>ow to c ut
t he bo.o ~d and ~e...,te the ~e .dou ts , how hanu can .... ke i t ~un

on 24 hou~ disp lay ' how t o ~un it on 50 Hz. As fa~ a. the
colt .•• let' s see, the pa~ts come out to aboul 59. 50 .
REO , S9.50- u Th.o I ' s c hUpe ~ than a nybod y else ' s p~l c.. 1
Bill : But--..ai t a . l nu l e . •. 1 th Ink people -ould ' a l he~ ha"",
all lhe parIs ...,ceua~y t o buil d a -o~k l n.. c lock . lie can
Ih~ow In a t,ansfo~_, fo,2 bUoCk s a nd a d~cu lt boIo~d fo'
...... t h.. ' }---that ' s only 51 -' . ~ a ltoge t he , .
H O: 5'-' . ~ 1 Th.o t 's ~cally so-th i n... IIett.. ~ have t _ add
I l b . fo' s h ipp in... t oo. you k_ how transfo...... a''' .



It pays to Advertise in

SOLID
TANTALUM
CAPACITORS

manufacturers'
material 100%

of
All

Continual suppl ies
surplus at low prices.
guaranteed.

To obtain literature and pricing write to :
P.O. BO X6S05

Greentech GR EENVILLE. S. C. 29606
or phone: IS03} 277-3537

Wri te fo. inforn,.t;on o n our I N T E L L I GE N T TERMINAL
end ot)'ler cOfT\Puter p r o ducts

................

OHOO SoCI l .. to flC 1000lR LN I " 'S

THE 6000 SERIES
COMPUTER FAMILY

................

05 1

OH IO 5C lt"T I ~ tc IKSTRUM f,N TS 15 MOW O ~ F t R I "G A CO MPLETE
LINt 0' PIN COMPATABLE BUS ORIENTED B8IT IMhz MI CROPROCESSORS
AN D SUPPORT CHI PS BY "OTO RO~. AMI , II OS TECHN OLOGY AND OTHERS .

EACH III CROPROC £5S 0 R COIIES COIIPI.ETE ~ ITH SUPERBOARD :
A COI' P1El'I IIINIC OI'PtrTF.R P.C . BOARD {DOUB LE S IDED EPOXY )
WHI CH ACCEPTS ANI bOOO SEKI U PROC t:SSOR. SI 5 TEII CLOC k ,
2_ \ 1 02 T'tl'l ROI'S . 1]( X 6 RA" ( 2102 TIPE l, 1 PIA , I i ClAr CUlI RENT
LOOP "NO PARAt.L£L I IITERrAC ES U D liAS BUS EltPAIISIOII e APAB UTIES .

AlSO IoUIU8I.1.·
SYSTDl ~O. l roR ROM , PROIlS , RA ~ , PIAa , ACUa, UARTa ,
lo RD 8US TRA NSCEI VERS
Rio ,. . flOR ~E~ORI EX PAR OER BOARD
SUPER 110 BOARD CORTAI RI NG CASS ETTE INTERPACE; X,I DI SPUY
UD !LI2 COIIVERTER.

COilING SOON.
VID&O OIiAPIIICS 801.110
PIU... . RE BASIC BOAIID (USES ROI'I AND CALCtll," TOI CH IP )

ALL CHIPS .RE PULL SPEC, U OUS TIIIA l. QUALIn COI'I PIE'l' E WITH P.CTORY
SPEC , S HElT'S, SUPERBOARD , AND DUll OW N APPLI C.TI ON SCHEII ATICS
AN D NOTES .

CALL U It>I . t> n _l>OollO- OR "'Rl TE ronA! POR OUB PUEI AN O OUI NEW
AFPU CATI OIlS NOT£ " lllE !>OOO Stll l.ES 8US . '

6800 u o SUPEllflOARfI- ' THE rop OP nlE U . E"

650 1 U O SUPEllBOARD_ DI PH.REIIT U STRUCT I O.
SIT , BUT JUST AS PAST

6502 U D SUPEIlBoOAflfI- A !> ~Ol "' I TM IIlTERUl.
,~.

125.00
19.50
69 .50

*Other
kits available:

17()2 PROM Programmer
8223 PROM Programme,
A" dIDcassette interface
CRT TV tiisplay

MIKRA-C

~ MIKRA-D Inc.,
P.O. Box 403,
Holliston MA 01746

9080 Microproc $56.00
Replaces 8080
91 L02 1K low power RAM .. .. ..... .• _. ... 3.90
21021kRAM .•... . . ....•.......... .. . . 2.90
ASCII Keyboard Kit. .... . .........•. . . . . 79.50
FEATURES: Full 55 key, reliable scanning logic. N
key rollover, TTL compatible parallel output. Also
availabl e-serial output, parity bit. TTY current loop
output .
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ALTAIR OWNERS
CMR PRESENTS

THE MEMORY YOU'VE BEEN
WA I TING FOR

8K x 8 DYNAMIC RAM

PRINTED CIRCUIT
Positive Acting Photo Resist ; Carbide
bits ; Bubble etchers; Artwork; Epoxy

Glass Boards.
Send stamp & address label for flyer

TRUMBULL
833 Balril o-; El Cerrito , CA 94530

ON ONE PLUG·IN CARO FOR

• FACTORY ASSEMBL ED AND TESTED
• PLUGS INTO 8800 WITH NO MODIF ICATIONS
• PROTECT·UNPROTECT CIR CUITRY INC LUDED

TO MATCH 8800
• TWO 4k BLOCKS OF DYNAMIC R. A.M.
• USER OR FACTORY ADDRESS PROGRAMMING

(SPECIFYI
• EACH CMR·80aG-Sk is SHIPPED WITH AN EDGE

BOAR D CDNNECTOR I NCLUDED.
• EXPAN DER BOA RDS AVAILABLE (ADDS FOUR

SLOTS TO 88(0)

ONLY $599 0 0 * A.R.R.L.
SOU;rHWESTERN

DIVISION
CONVENTION

APRIL 9.10.11
Tucson. Arizona

p.o. BOX 1226 1

TUCSON, AZ. 85732

TEN REASONS TO CHOOSE
THE CMR MEMORY CARD

1. 30005 ACCESS TI ME
2. TWICE THE MEMORY DENSI TY
3. LESS 5$ PER K OF MEMO RY
4. DESIGNED FOR THE 8800
5. USES T HE LATEST T.I . CHIPS
6. G·' 0 EPOXY BOARDS
7. PLATED T HROUGH HOLES.
8. GO LD PLATED CONNECTOR CON TACTS.
9.8192 WORDS OF DYNAMIC RAM
10.90 DAY WARRANTY ON PARTS AND LABO R

·ORDERING NOTE:
FOR FACTORY PROGRAMMING. SPECI F Y TWO 4k
MEMORY ADDRESS LOCATIONS F OR EACH CM R -80lJO.8k
MEMOR Y CARDORDEREa

300 I.d 500 MHZ PRESCAlERS

FREQUENCY STANDARDS
MARKER lid PEAKING GENERATORS

POWER SUPPLIES AMPLIFIERS

WRITE FOR FREE CATALOG

I

master charge
'~I ''''1_••''. t no,,

Sh,awnee. Okl,a. 74801

Phone:
40~·27].9024

K·ENTERPRISES

BANKAMERICARn

1401 N. l ucrer

w.' .-

r?

NAME _

A O D R ESS _

MAil THI S COUPON TODAY

CITy' STA TE 8. Z I P' _

D E N C L OS E D IS C HE C K O R M .O. FOR $ _
D C.O. D .• A CC EPTE 0 W ITH 3 0% D E POS I T . T O TA L
A M O U NT $ 30% - _

VA. RESIDEN TS A D D 4 '1(,

. PL EA SE SE N D CMR-8080-8k CAROlS) " AS
DESCRIBED AB OVE . 599.00 EA. POST PA ID
. P l. E A SE SEND EXPANDER BO A R D(S)
fAD D S 4 Sl.O TS T O 8800) 80ARD O NL Y (lIl 15 .00 EA.
POSTPAI D T O :

CMR COMPUTER MANUFACTURING co.
P.O. BOX 16 7. 1921 DOGWOOD l.ANE
V I ENNA, VI RGIN IA 22 180

f---------------------
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73 and it s readers have always been good to us ; t hat' s why we announce ou r b lockbus te rs
in these pages first . .. the 8008, 4K EROM, the 16 bit PACE CPU . . . so now, the TMS8080 and
enough memory to get you going. Want to get going faster? Weill p re-p rog ram your EROM
with 8080 monito r for $10 mer-e (EROHwith 8080 mon ito r available separate ly fo r $29 .95).

FLASH : If you speak JOLT, ask about ou r plug- in compat it le pe r iphe ra l5 .

BtlL GODBOUT ELECTRONICS
BOX 2355. OAKLAND AIRPORT. CA 94614

TERMS: Cal ifo rn ians add tax ; no COD . Ban kameri card(!.J /Mas t erchargero : 415- 357- 7007, 24 h r s ,



Gary l. Feldman WN2UGO
28 Pine Tree Dr.
Poughkeepsie NY 12603

Night DXing on

10 and 15

Talk about a rat race . If
the 40 and 80 meter bands
aren 't a rat race after 9
PM , then wha t is ? If
you' re like me , tired of
forei gn AM broadcasts o n
40, or 80 with its SO kHz of
pileups , read on . The
closest comparison to 80
at night is a Martian ham
stat ion ca lli ng CQ OX on
20 on a Sat urday morning ,
only more so .

Getti ng back to 10 a nd
15 night DXing: It isn 't
rea lly OX, but it has all of
its rewards . It sounds like
OX, is just as thri ll ing (for

me a nyway) a nd boy it's a
b ig band or two a nd n ice
and qui et. Ta lk a bo u t
QRM free , he re it is .

Working a fe llow nov
ice , o r a nyone who hap
pens to be " sfumrning"
on 10 or 15 at nig ht is just
great . There ' s the QSB of
OX as the ground wave s
fades . Th ere ' s that low
lonely s ig na l to pu ll out of
th e mud; who ca res if he ' s
on ly SO mi les away? It' s
just as hard , if not harder
than a ny OX you ever
work . And I mean pulling
him o ut of th e mud . t or

he's as subterranean as
you can get. But that's
where the th rills come in .
T he accomplish ment of
the above feat is equal to
work ing a ny OX . He
sounds li ke he ' s in As ia,
so who cares if he ' s fifty
mile s away?

I've been a Novice for
about nine months now,
a nd have worked my share
of OX. For the most pa rt ,
when it 's in , it 's in , but
when it ' s o ut, forget it.
There ' s rarely a ny sweat
wor k in g G's, I' s , ON 's,
e tc . when they' re 469 or
so. Compare these sigs to
t he guy 229 fifty miles
away a nd you 're gett ing
the idea .

Living with in Metropol 
ita n New York City , I'm
sure that mo re than a few
ham s can CQ on 10 or 15
at 10 PM nig htly . Just
think , a tota l of 200 kHz of
qu iet to work with .

I guess for the most part
a g reat many Novice s tune
10 a nd 15 fo r a fe w
mi nutes at night , they
hear nothing , a nd go to
war on 80. Howe ver , I'm
a lmost ce rt ain that if a
bunch of Novices start
ca ll ing CQ on that virtu
a lly dead band , something
will start .

By the way, I've listen
ed to 15 meters from 9-11
PM EST at times , and 10
and behold out of no
whe re , on a seeming ly
dead band, " CQ CQ CQ
DE ZLl A .. ." So, my
fe llow hams, if you ' ve go t
those PM blues like me ,
le t 's get with it. Anyone
within 100 miles of my
QTH drop me a line and
we ' ll try a nd sked. All you
others t ry some 10 and 15
me ter Noctu rnal OX .
You ' ll be jus t as excited as
when worki ng a real one .
If not , t here ' s a lways
girl s .-

EASTERN UNITED STATES TO:
GMT : ." 02 '" .. II ,. .. .. .. 10 jQ ..

"UoSu r . " , • • , .,,. .. ,,......~...... .. .. .. , , " . ,. " ,. ,.. ,..
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The Computer System You Have Been Waiting For

A BENCHMARK SYSTEM-Using the MOTOROLA M6800 benchmark microprocessor family.

00
co..........., ..

ruil'"d 6 8 • .... .... ..

Southwest Technical Products is proud to introduce the MSBOn computer system. This system is based upon the
Motorola MC6800microprace ssor un it (MPU ) and it's match ing family of support devices. T he 6800 system was chosen
for our com puter because this set o f parts is cu rrently in o ur opinio n the "Benchmark Family" for microprocessor

systems. It makes i t possible fo r us to provide you with a compute r system having outstanding versitifitv and ease of use.

In add it ion to the out stand ing hardw are system, the Motorola 6800 has without Question the most complete set o f

documentation yet made available for a microprocessor system. The 714 page Applications Manual for ex am ple con 
tains material on programming techniques. system organ ization . input /output techniques, and more. Also avai lable is the
Programmers Manual wh ich deta ils the vario us types of softwa re available for the system and provides instructions for
the programm ing and use of the unique interface system that is part o f the 6800 design. The M6800 system minimizes
the number of requ ired com ponents and support parts, provides ext remely simple Interfac ing to external dev ices and
has outstand ing documentat ion .

Our kit combines the MC6800 processor with the MIKB UG@ read-on ly memory (ROM). This ROM con ta ins the pro
gram necessary to automatically place not only a loader, but also a rnin i-operatinq system into the com puters memory .
Th is makes the computer very convenient to use because it is ready for you to enter data from the terminal keyboard
the minute power is t urned "ON". Ou r kit also provides a serial cont rol interface to connect a term inal to the system.
This is not an extra cost option as in some inexpensive computers. The system is contro lled from any ASCII coded
term ina l that you may wish to use . Our CT·l024 video te rminal is a good choice. The control interface will also work
with any 20 Ma. Teletype using ASCI I cod e, such as the ASR ·33, or KSR-33. The main memory in our basic kit con
sists of 2,048 words (BYTES) of static memory. This e li minates the need for ref resh interrupts and allows the system to
o perate at full speed at a ll times. Our basic kit is sup plied with p rocesso r system, which includes the MIKBUG ROM. a
128 word static scratch pad RAM. and clock oscillator bit rate divider; ma in memory board With 2,048 words, a ser ial
control interface, power supply, cabinet With cover and complete assembly and operation inst ructions which include
test programs and the Motorola Programmers Manual.

-_.._..~--------_.-- - - - ---_._------_...._---------------------------_._--

NAME _

AD DRESS _

zopS lAT E:

MA IL THI S CO U P O N T O D A Y
o Enclosed is $4 50 .00 0 or Mast er C. # Ban k -# _

Oar BAC # .,.- Ex Dat e _

for MV SWTPC Computer Kit 0 0 Send data package

CI TY------------==~----7;p--

If you have a Motoro la 6800 chi p
set, we will sell you boards, or any
major part of this system as a separ
ate item. If you would like a full
cescnonon and our price list, circle
the reader service number or send
the coupon today . Prices for a corn 
p late basic kit begin at onl y
$450.00.

Southwest Technical Pro ducts Corp.• Box 32040. San Antonio . Te xas 78284
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NEW NEW NEW NEW

P.O . Boll 341 , Lynbrook NY 11563

4295 Kenl,idgf: $. E.. G.;ln(l RlOPlds. M;cIl;gan 49508

(61 6) 4 5 503915

ALDELC O SEMI·CO NDUCTOR SUPERMAR KET
fEI RUARY mCIAU

Rf DEVICES
2NJ31~ J ...".((l(l MHz TD-OO
m4041 1_' 400 MH, TD- 1I7
2"1!o!iDll ' 0 _tI n~ "'H, "'T ·17h
2_ 4 tI 17!'i "'Hz "'T ·n
2"'-11~ ,,'1~"'Hz"'Tn

2".6OI2:1'6_tI U5M H,MT·n
2".60113 Jaw." U5 MH, MT·n
2"'60114 4O_n 175 MHz MT·n

HEAVY OUTY RECTIfiER S
200 Volt t OO Amp D08 , . ,
200 '/"It 150 Amp D09
400 Vol. 2 Amp S, I",o~ Aot;t.
1000 V"" 2 Amp S<I;«I~ Aot;'
'0,000 V"', S< lo<o~ A"",. E, ..

NEW .• . tor REG ENCY H R2. HR2A. HR2B.
HR 2 12, MT·15, MT·25 . M T·120, H R220. BT
_1ft and AOUAPHONE TRANSCE IVER
ow n..., •..

AIC:..p PA IORITY CHA~·

~EL SEARCHBACK
MOD ULE . SEARCH ES
BACK TO THE
PRIORITY CHANNEL
EVERY 3 S ECO NOS
DON' T MISS A CALL ON
YOUR f A V O R IT E
C HA NNE L. LEO INDI ·
CATES PR IO RITY C HA N·
N EL LOC KO N

R K·f F I LT EAK IT .. , A 10,7MHz. t 5 kH z BW•
6 POL E MO NO LITHI C CR YST A L FILTER,
90db A TT ENUA TIO N, EL IMINA TE S ADJA
C ENT CHAN NE L IN TER F ER ENCE. SIMP LE
INS TA L L A TIO N. REALL Y IMPROVES
YOU R R IG . F IT S ALL ABOVE TR AN S
CEIV ERS AN D HR2MS

RK ·4 FO UR C HA NNEL
SCAN MODUL E WITH
PAIOAITY CHANNEL
SEARC HIIACK. SIMPLE
PLUG·IN ""0 HOOKuP.
COfIIVERT YO UR RIG
TO A 4 CHANNEL SCA~·

NER. lEDS I~CLUDEO

TO I ~O I CAT E CHA NNEL
ACTIVITY.

RK·PMODULE8UI LlA~O TESTEO . $9 .95
fllI -P MO DU l E KIT .. •. • •. ••.•.•• .• $1 .95
R K,F F ILlEAKIT ••••• ••••••••••• $ 19.95
fl lI·4 SCA N MODUL E BUIL T AN D TESTEO
WITH MICR O·lEOKIT .•. .• .•• .•. . $24 ,95
RII·4MODUL E lil T . • • • • • • • • • • . • . . $ 11 .95
MAi l O R DERS A DO $ .50 POSTA GE

SILICON RECTifiE R TUBE RE PLAC EM ENTS
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new edition of the
REPEATER ATLAS

cicnt, and cheaper, too ! So
I dropped my se lf-esteem
a tiny bit and took it home
to start work . My high
schoo l radio club advisor
suggested I scrap it for a
few silicon diodes . Well ,
he was a physics teacher ,
and everybody knows that
they know all about these
modern techn iques . I used
the tube - but I started to
p lay with t hem " solid
state" devices that were
suddenly everywhere in
radio .

I was pretty sure of how
to use silicon and the
old-fas hioned seleniums
whe n I took that jun ior
co llege cou rse ca lled
, 'Tubes and Transistors
109 ." I signed up th inking
that we would be used as
consultants to the guys at
RCA when they needed
some help . But that
course ... I showed up for
lect ure s that sounded
more like a karate demon
strat ion in a Greek restau
rant . Imagine walk ing into
a room and hearing " Hfe
Hie Beta Fco Alpha ."
What the heck was he
talking about ?

I got through the
course. I can' t say that I
got an A, but I was finally
up on the la test. So there I
was - I knew the latest
termi nology from the in
dustry and could do real
up-to-date work. So who
asked for help from
ARRL- FCC? Why couldn 't
they leave well enough
a lone ? HERTZ, indeed !
No offence , Heinrich , but
I still say cycl es per
second. At least unti l I get
my finge rs across the a .c .
line , at which time I get bO
hurts per second .

So our hero (that 's me ,
ace wizard-experimenter
researcher) strives to help
the world move ahead by
applying this wonderful
knowledge of up-to-date
electronics . I was th inking
of someth ing along the
line of miniatu rizat ion. I
stopped at the famil iar

Zip

book. I thought I was
do ing some th ing just
barely removed from basic
research - at least until I
got to the parts supply
house .

The guy behind the
counter had the ga ll to tell
me that the SU4 could be
re placed by this new tube
- it was a SAR4 - a nd it
was smalle r, more eff i-

State

_ Money Order

I somet imes wonder
about the history of hams
- everybody knows that
amateurs have been re
spon sible for techn ical
advances in radio . But I
can' t put this into per
spective when I think of
my own work . Li ke the
first project 1ever built. It
wa s a So- wat t peanut
whistle from the Hand-

_Cash _Check

Address

City

Name

o Master Charge :: _

o BankAmerica rd #' _

Hurts
Second

o Repeater Atlas

o World Atlas $7.00

o Back Issues $6.50/bundle

o Vintage

o Mid·Years

o Recent Years

You IUU1 tIM ATlA§!

HAM DIES OF BURST BLADDER!
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 invest igation it was ascertained that said ex-ham
had. shortly before his demise, received delivery of a bundle of back issues of 73.
Apparent ly these so captured his attent ion that othe r funct ions were tot ally forgotten.

BE WA RNED. Back issues of 73 sho uld be taken in moderati on. Even though they
arrive in bundles of twenty , no more tha n two shou ld be read at anyone sitting .

Back issues are available in three different assortments - vintage, mid-years and recent .
These are packed by the mentally handicapped (73 is an equal opportunity employer), so
no specif ic issues can be requested ... you take what you get ... the only guarantee is
that all will be d ifferent and some will be mu sty, part icularl y the VI NTAGE BEAUTIES.

The supply of these FANTASTI C GEMS is very limited so run do not walk to your
checkbook and flip the $6.50 per bundle to us righ t now.

• More than twice the list ings of any other repeater list .
• New Double Listing - by location and also by frequency .
• New Handier Grouping - by call areas - makes repeaters easi er to find.
• New Simp lif ied List ings fo r fast reading - easier to read in the car.
• New listing of all Pirate Repeaters.
• Know what repeater you can use and where.
• Almost 3,000 repeaters listed - fo r the enti re world - not just ARR L aff ilia ted repeaters.

Lucky for you we still have aliases. These are not
chea p junky disco unt-house type trash atlases, these
are the finest ever made, profusely illustrated ,
exq uisite in appointment , a joy to behold , a pride to
own, a king couldn't do better. Hammond spares no
expe nse to turn out the very finest atlases in the
enti re world. The only expense that is spared is the
one we spare yo u by making these ext raordinary
books available. Where else can yo u buy a S20 atlas
for o nly S7. Order now , we have a limited supp ly.

60
Per

Exoir. date Signature---- - - ----- - ------- I
I

L
Send tor 7 3 MAGAZIN E Peterborough NH 03458 1
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NOW REAOY WITH THE LATEST YAESU EQUIPMENT TO SERVE
THE NORTHEAST AREA

$629.00
$ 6 5 9 ,00
$ 289.0 0
$ 249.00

shown insi de . Tha t just
might be what I needed 
a chance to compa re notes
with the au tho r , and
maybe give him a hand
with design modificat ion .
Funny looki ng ci rc ui t ,
though . I don 't see the fan
to coo l the fi na l. Hey!
What 's CON DUCT ION
COOLlNC' •

F T 2 10
F R ,101 D
YC 3550
FT 224

• ., "UD ........~E,
....UO-'N, ,,.OWMCv
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~.-

$649.00
$599 .0 0
$ 5 54.00
$ 4 49.00

• Ind ust r ia l Elect ron ic Components
• Radio Amateur Equipment

• Television
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F T ·401 B
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FT-6 20 B
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.- . 010....
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would provide my state of
the art amp lifier with
sufficient cooli ng air to
take care of all possible
eventualities .

Apologies for the litt le
break, but I just got the
mail , and I took a break to
read the ham magazine
that ca me . , see a
high-power amp lifie r is

$749.00
$359.00
$ 499.00
$449.00

185 W. Ma,n St. Amste•.wm. NY 02010 Tel. 15 18 1 842·8350

F T ·l01 E
FL·2100 B
FR .1 0 1 S
200R

al though it wasn 't quite as
perky as when it was new .
After scra ping the cor
rosion and smoke from the
tube I settled down to
build . I even secured that
one thing that NO high
power rig ca n go without
- a forty horsepower
w ind gene rator f rom
Hollywood . J figu red that

S2t." ..cllw..... _.-,-

parts house to get some
re fere nce works ... and
saw books about the new
integrated circu its . One
fellow must have thought
like me , though . His
electroni c device was
dubbed the ICKEY. My
feeling , exactly.

I wa s not stopped by th e
move to " small. " though .
Eve n though my head was
turn ed by stone-crus hers
runnin g a- phase 208
throug h th e prim ari e s
more than it was by those
tiny transceivers AI Kah n
was ma king , I thought
about trying QRP. I did ,
and it worked fairly well. I
used a borrowed HW-7
and made one contact on
40. He wa s about 4 mi les
away, and st ill ins ists that
he d id hea r me that day.
We used 2 m FM for
liaison. The antenna , of
course, was n't the best 
hooku p w ire wrapped
arou nd the copper heati ng
pipe for about twenty feet
before it led outside where
it paralleled the gutter .
But I had heard that these
little rigs didn 't need
much of a n antenna, and
anyway, I was us ing a
tra nsmatch. I could set the
thing , though , since my
SWR bridge would work
wit h th at rid icul ou sl y
sma ll amount of power,
but I did a rrange the taps
so that they looked pretty ,
and that shou ld have been
enough ...

QRP having p roved
nothing , I went back to my
plans for giv ing RF burns
to all within miles of the
ma in lobe . I went th rough
my usual process of mod
erniza t io n. go ing from th e
old glass 4-400A to a
couple of 4X150' s to the
ceramic 4CX250A to the
ultima te - a 4CX1 000A
with only about 15,000
hours on it. The engineer
from the local FM station
said it had been taken out
of service as re g ula r
maintenance - not for
any defects in operation ,
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Catch Big Ones 

fishpole Mobile
by
Joe Rice W4RHZ
9 16 Western Ave
Covington KY 41011
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FENDER

»> GEN TLE SPIRA L- NOT MORE
/" THAN 2 TURN S FOR ENTIRE

4 FT. LENGTH

COAX

DEPENDS ON CAR 6
OTHER VARIABLES
( MI NE IS 8 TURN S OF
NO. /4 TINNED 0 .0. - 2")

SOL DER TO CL A MP

/ COIL - 12 TURNS NO.14

......-- MAST TELESCOPES

_ - 5 2 TURNS STARTING AT BOTTOM
WITH liNCH SPACING 6 TAPERING
TO 1/2 INCH AT MID~POINT

gaske t ma terial be twee n the car bod y and
t he insula tor 10 ta ke up the shock. I pu t
varn ish arou nd the whole th ing la ter to keep
moisture out.

The photo and diagra m tell the whole
talc. Wha t is not shown is the feed system. I
tried every system in the mobile hand book
to no avail. In despe ration I used a piece of
coax cut to the right length so as to look like
a quarter-wave transformer. Like most
ama teur radio operators I do no t have the
facilities to measure t he radiation resina nee
p resented a t t he base of an ante nna. An
educa ted guess told me it was in the general
ne ighborhood of abou t 20 Ohms. Using a
piece of RG 58U cut to a length of 1OV:! fee t,
it yielded an swr of ab ou t 2:1. Anyway, it
works! Since t he ce n ter loading coil is
mounted on the top sec tio n, I ca n ea si ly
change it to opera te on each band . The
entire 1 2 foo t, 3-sec t ion pole o nly costs
$1.39 and is appare ntly toughe r than any
man- made ma teri al. _

8 FT.

CAR BODY SLOPED -
US E DIFFE R ENT
SIZED BEEH IVE

INSUL ATORS --__-l~---,

A fte r inves tigating th e available "sto re
bought" mobile antennas and Jooking

at their prices, I ca me away more than
chagri ned. No t only were the prices high,
but equally important the swr was poor,
indicating a sort of compromise in design.

I decided to buil d my own. Having
already done reasonable experimenting on
other bands, I decided I would like to try
mobile CW on 20. On lower bands, such as
80 and 40 and even on 160, the efficiency of
mobile antennas falls off sharply. 80 meters
still had an appeal for me but I decided 20
was better because of the skip conditions.
Inc identa lly the whole rig was built using an
old 1625 tube driven by two type 6F 65 as
buffer and dr iver. The vfo was ho me built
using three transis tors o pe ra ting on 40
mete rs and mo unted in th e fro nt o f th e car.

As no o ne has really reso lved whether
ce nter loadi ng or base lo adin g is the best , I
deci ded to use a litt le of both . The gene ral
ph iloso phy was to ma ke the ce nter loading
less than optimum and augme nt th is with
the correct amou nt of inducta nce in th e base
to bri ng t he system into resonance.

Bamboo is hard to obtain these days, for
some reason, but I did find a three-section
fishing pole at the nearest hardware store
which was small in diameter and had a lot of
give to it. I decided to use the old-fashioned
beehive standoff insulators to hold the
antenna away from the car body. I had some
compu nction in using the ceramic as I first
thought it was far too fra gile for mobile use.
It has proven to be very d urable . I even
wh acked a few tree lim bs on purp ose at a
reason able speed of 30 mp h with no ill
effec ts.

The fi shing pole co mes in th ree sec tio ns,
eac h fitt ed with a brass fittin g so as to
te lescope in to the mating sec tion. I only
used two sections maki ng an overall height
of 8 fee t. To obtain grea ter efficiency, I
wrapped number 16 wire around the botto m
sec tion 10 get the inductance up. The center
coil was mou nted on two aluminum clamps
bolted around the bamboo. I used a solder
ing lug in order to solder the coil directly to
the pole . The top section of bamboo has
another piece of number 16 stretched to the
top with just a gentle curl around the pole.
This is done so that the wire will not break if
you should hit a tree limb. If the wire was
stre tched out straight, it wou ld bend in such
a manner as to break.

When I first grid-d ipped t he whole affair
it dipped in the 27 MHz band! It wo uld
seem tha t the grid d ip mete r on ly sees the
overa ll he igh t of the ante nna, sans any coil
at all. Ano ther dip was fo und neare r the 14
MHL region.

The insu lators were mo unted using self
tapping steel screws and a piece of cork

10 1
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by
George M. Ewing WA8WTE
510 Sheridan Drive
Sault Ste. Marie MI 49783

Glitchgate

He was tracking the thing
so intentl y that he forgot
his instruments and found
himself in a screaming
Kamikaze dive .•.

Drawmg bv N eal Kandel

102

W e had been 001 at John Gregory's
house for several hours, working o n

an old Russian samovar that h is mother had
brought back from the Turkish high la nds
near Adana whil e on a DXpedition in the
Middle East. We couldn't seem to keep the
charcoal lighted and were thinking of for 
gelling the tea and using the silver hot water
tan k for a coaxial tank filter for the backup
receiver on V E3SSM. Suddenly we realized
that it was after eleven, and th at there was
no beer in the house. It was defi nitely time
for a break anyway . so John and I fired up
Supenruck and trundled on down to th e
Antle rs Bar & Grill.

When we got there, o ur usual seat under
the Chippewa war canoe had been taken by
some boiste rous hockey fans, so we settled
for a co rne r table between the stuffed boa
constrictor with th e sno wmob ile helmet and
the Eire flag. The snake is a regul ar patron of
the Antlers, and on SI. Pat rick 's Day has
been known to slither down the bar and
drink green beer fro m the custo mers' glasses
if they aren 't too alert to snatch them away.

At any rate, after Jo hn and I had ordered
our Paul Bunyan Burgers and drafts, we
resumed a previous discussion, so methi ng
about Middle East Polit ics and Long Delay
Echoes. Some of the peop le from Harvey's
basement ca me in, swiped some chairs fro m
the table o n the left of the stuffed moose's
ass, and joined the group . This perforce
changed the thru st o f the discussion to such
techn ic al niceties as the superiority of non
volatile fe rroelect ric memo ries over ECL and
the advantages of sapphire as a substrate
ma terial.

Fran k Ostrander and some of his FAA
buddies came in, and too k the other adja
cen t table, under the steam whistles. Frank's
a ham, bu t he's not into semiconductors
much, so the conversation gradually shifted
to weather and flying stories.

John Gregory started us otl by telling the
o ne about Dick White, a VHF nu t and p ilo t

who had been stationed at Kincheloe Air
Force Base. Di ck had been flyi ng a mission
o ut over Lake Superior one spring evening
when he got a U.F.O. fro m the boys at the
753 rd AC&W radar sta t ion, and was ordered
to investigate. When he arrived at the target
area, he reported th at he saw a 213m (700')
long spaceship with rows of lights along its
sides. He was tracking the thing so intently
that he forgot his instruments, fo ll owed the
image through a temperature inversion , and
found himself in a screaming Kam ikaze dive
at the Wilfred Sykes, a lake freighter on
Wh ite fi sh Bay. He pulled out in t ime, and
after a n embarrassing hour's debriefing, went
home, fi red up the 432 rig, and got three
more states and Manitoba before the open
ing died.

Bill Rennamaki and Mike Daniels came in
about then and joined the group. They
swiped lWO more chairs from over by the
Fokker Triplane propeller with a stuffed dog
on it, and ordered another rou nd. Mike's a
radio astro nomer for NASA out at North
Liberty lA, and told several solar flare and
LDE jokes.

Joh n Michael retaliated with an other
U.F.O. story, this time about o ne that WE
launched. This par ticular one had been 30 m
(100') plastic film hot air balloon supported
by a peanut butter pail full of burning
gasoline. It had been a real beauty , wi th
tuned radar reflectors, strobe lights, and a
scro unge TACAN transponder on it to con
fuse the Air Force. John Michael had burned
his finge rs lighting the gas, and henceforth
claimed that he was one of the few verifiable
U.F.O. casual ties.

After a few mo re fly ing stories and a
halfway serious p roposal for a high alt itude
balloon repeater fo r emergency coverage
du ring disaster th at was shou ted down , .I t
least for the U.S. side o f th e river because o f
licensing problems, we saw an old friend
come in: Frank ie Leitenen , th e too l and
parts king o f the Northern Mich igan bamfest
fl ea marke ts. Frankie had started to take a



table 'way in the back , un der the nude
autographed portrait of the 1948 Detroit
Red Wings in Toivo Crimin's Sauna Bath. We
ho ll ered and motioned, and fi nally he saun
tered over, d ictating his hambu rg order over
his shoulder to the waitress.

Everybody was glad to see Frankie. He
hadn't been arou nd the Ant lers for a couple
of years, or at a hamfes t for longer than
that. We'd missed him, too. He'd always had
the best deals on tools, tubes and small
components at all the swapshops. I'd bought
stuff from him from time to time: an
obsolete tube, a roll of Teflon tape, or a
handful of ICs that I needed for the latest
project. You just couldn't beat his prices,
and at least at first, he had always been
willing to take your junk in trade, even some
pretty unlikely stuff. We had always
wondered where he'd gotten all that junk,
and when he sort of disappeared, there had
been a good deal of speculation that he'd
gotten in trouble with the military for
scrounging too handily at surplus disposal
depots, or been the subject of an IRS witch
hunt.

He seemed cheerfu l enough now, though,
and if he'd had a run in with the Mafia or
Uncle Sam it hadn't left any outward scars.
He did seem to be looking over his shoulder
a lot, though. As soon as Trixie, the waitress,
had bro ugh t h is Paul Bunyan and tied the
bib with the shamroc ks on it around his
neck, he was bombarded with quest ions. He
was non-commit tal at first , bu t then the
questio n was put more blun tly:

"Why the hell aren' t you at the swap
and-shops any mo re, Frankie , you been in
jailor something?"

He made the o ld familiar empty pocke ts
gesture, from the horse-tradin g days, and
said something to the effect that he'd lo ve
to buy a cou ple of pitchers of beer fo r the
ga ng a nd te ll us all about it , but that he had
payme nts to make on his new triggered
sweep scope. Also, he was Io w a n beer
money and, anyway, we'd scoff and
wouldn't believe h im.

Well, this was a pretty obv ious come-on,
but I reckoned that a good story was worth
the price of a couple of 807s. Several o thers
agreed. A small bu t impressive pile of bills
and change appeared on the table, and we
were giving Trix ie our orders when some
fool hockey fan down by the Samurai
swords ordered a steak.

Perhaps I'd better insert a parenthetical
note at this point. All the gongs whistles,
bagpipes, air raid sirens and other junk on
the walls of the Antlers arc functional, and
loud to boot. When a steak order comes in
from the teletype terminal by the meat case,
two or three demented bartenders run up
and down the bar, pushing buttons, stomp-

ing pedals and swi ngi ng bung-s tarters. All
hell breaks loose.

Wh en o ne of my buddies was back in the
wo rld from Tay Ni nh a couple of years ago,
he heard the steak siren for the first time in
over a year. He dropped his beer o n the
floor, made a runn ing dive hollering
"INCOM ING!" a t the to p of his lungs, and
slithered around under the tables, looking
for a bunker.

After the brouhaha had died down, and
the steam from the whistles had cleared out
so that you could see, Frankie continued as
if noth ing had happened.

"As I was saying, it all began soon after I
bought that old yellow farmhouse out on
the Pickford Road. The old couple that lived
there thought that the place was haunted, or
something, and I got it at a really bargain
price. I tried to get some information from
them before they piled into their camper
and scrammed for Florida, but all I got was a
few incoherent muuenngs from the wife
about 'varmits' and 'toadv-trogs.' I moved
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Mike interrupted , asking
what the glitches were
supposed to look like. I
told him they were long
n o s ed , po in ty-ea re d
creatures ...

Frankie went o n, des
cribing the battle he had
reeling in the recalcitrant
little beastie, as big a fish
story as any steelhead
angler ever told .. .
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in the same day, set the workbench up and
strung up some anten nas."

There was an interruption for a couple of
minutes. Some body at the next table ha d
left a silve r dollar as a tip fo r Trix ie and it
had disappeared before he had even left the
table. He stalked angrily arou nd the roo m,
peering under tables and chairs. His buddy
tried to console h im, telli ng him that it
wasn't really silver anyway, only an
Eisenhower slug. But he was still angry when
he fi nally walked o ut.

Fra nkie continued, " I spent the next few
days sorting my junk, which didn' t really
amou nt to a lot in those days. I kept my
eyes peeled for the varmits the old lady had
mentioned, but without success. I did
glimpse something scurryi ng arou nd out of
the corner of my eye a couple of times.

"After a while though , th ings started to
disappear: small tools, hard ware, transistors,
that sort of thing. At first, I tho ught I was
just be ing careless, but one night an expen
sive UHF power transistor van ished from the
middle of a perfectly clean bench. 1 spent
about an hour going over the f loor, table,
the works with a Tensor lamp and a magni
fying glass ~ nothing.

" I took a few minutes break, and got a
Coke ou t of the cooler upstairs. When I
returned, the transistor was still gone, bu t
there were several lockwashers and an un
marke d T0-5 case with six leads lying o n the
same spot on the be nch."

" Packrats," said somebody at the nex t
table.

"No, gentleme n," said Frank. " I had bee n
convinced that I was dealing with glitches."

Well, this got a good laugh, and several
members of the group, taking this to be the
punch line of Frankie's story, started to tell
about their adventures with the gli tches.
Frankie was far from finished, however, and
he tore into the scoffers with an almost
missionary zeal. 1 was skeptical, of course,
but not so much as you might think. I had
mislaid tools and parts over the years,
sometimes retu rning to fi nd them in plain
sight, sometimes not. Then there was the
scissors hole at Gregory's house. Over the
years, dozens of scissors, tinsnips and wire
cutters had d isappeared. Only a few of the m
had turned up, and those had been badly
corroded.

Mike interrupted, aski ng what the glitc hes
were supposed to look like. I told him that
they were undoubtedly descenda nts of the
original World War 2 gremlins, and were,
t herefore, lo ng- no sed, pointy-eared
creatures, like the AMC emblem or a cartoon
Martia n.

Frankie was downright contemptuous. He
said that showed how much we knew about
glitches, namely zilch . Ostrander, scribbling

notes on his placemat, motioned Trixie to
bring a couple more pitchers. An Air Force
colonel had come in and was listening to the
proceedings with a bemused gri n. Two
strangers with overcoats had followed h im
in. They were sippi ng beer under a pictu re of
Joh n Ph ili p Sousa di recting the 1924 Sault
High School Marching Band.

Fran kie contin ued. "You guys can laugh
all you want, but I've seen th em, and I have
proof that they exis t. Once I realized what I
was up against, it was on ly a matter of time
before I had a real, tangible glitch. The first
thing I did was set up a Polaro id camera and
a photocell focused o n the spot on the
bench. 1 left some shiny hardware and a
handfu l of 2N706s on the table as bail.
Over the next few days, I used up several
packs of fil m, but with disappointing results;
they were too fast. Eve n with 2000 speed
film and a one millisecond f lash, the pictures
were blurry, but there was defin itely some
thing there."

Frank ie went o n, ignori ng the hooh-hahs
and jeers arising fro m the last. " I got a few
pictures, showi ng a lo ng, lizard-shaped thi ng,
but nothi ng that would serve as proof. I
lulled their sense of security for a wh ile,
feed ing them copious amounts of hard ware
and shorted dio des and zip-tops. Once in a
while I'd get something in return. After a
while, they hardly paid any attention to me.
I discovered that they weren't runni ng across
the bench, as I had first imagined, but rather
were materializing and vanishing again, all
within a meter or so of the center of the

workbench . They were completely silent,
never making a ba ng of displaced air, or any
of the fu nny noises that are supposed to
accompany poltergeists or supernatural
creatures. Finally , I decided to set a trap for
them.

" I took a particularly shiny IC case and
put a few d rops of Eastman 9 10 on it and
bo nded o n the eyele t from a fish hook. I got
a fancy sp inning reel, and wound about 91m
(l00 yards) of Corbollon macromolecule
filament, w it h hundreds of pou nds
of te nsile strength, an d nearly invisible. I
bonde d some scraps of ruby rod from a
busted laser o nto the reel bail as beari ngs.
Then I hooked up an alarm, sat back and
waited.

" 1 didn't have to wait very long befo re
the alarm rang. The IC van ished, t railing line
fro m a screaming reel. I half expected the
line to be bitten off, or to be cut by the edge
of the hole, or gate, or discon tinuity, or
whatever, but it wasn' t. I had caught myself
a real live glitch;nowall l had to do was reel
him in."

The colonel had pulled his chair up as
close as he could . I recognized him now, an
operations officer fro m Kincheloe. He was



listening intently , every bit as hooked as
Frankie 's glitch. The Overcoat Boys were
sq uinting their ears so h ard they were nearly
fa lling ou t o f th eir chai rs.

Frankie wen t o n, describing the battle he
had ree ling in the recalcitrant little beast ie,
as big a fish story as any steelhea d angler
ever to ld.

" I finally had h im back throu gh the gate
and held him down o n the bench to p. He (I
discovered later that he was an adult ma le)
flo pped and wiggled a b it, and then cal med
down. Pre u y soon I could hold h im in my
hands. He was abou t 32 .8cm (1 '] long,
shaped like a Gila monster or salamander,
and surprisingly heavy , like he was made o f
metal. He was a mottled brown and olive
colo r, with a red place on his throat which
he puffed out a t me. The IC case was f irm ly
glued to his lower jaw."

There was another in ter rup tio n for a
stea k alarm, th is t ime with a couple of blasts
o n a hockey fan 's Freon air horn, and a
couple o f gunshots, which sent the stra ngers
in the t rench coats scurry ing for cover
behind the meat case in the corner. One of
the bleary-eyed snowmo bilers started out
singi ng a verse of the enginee r's song. A
coup le of the guys in our group started to
join in, bu t they were promp tly shushed.
The rest of us were interested in the sto ry
and it was getti ng dangerously close to
closi ng time. I didn 't want to get stuck with
a cl iff-hanger.

" From there o n," Fran kie conti nued , " it
was easy. I caught several more of the little
buggers in roughly the same way and even
tua lly trained them to retrieve more tools
and parts than they stole. Some of it was
pretty weird , but enough of it was sa lable to
make a handsome second income for several
years. I fi tted 'em out with little stainless
steel collars, like co rmorants. That way, th ey
could n' t swallo w any th ing big, and had to
live o n the lock washers and little stuff I fed
'em. I even sent through a Minox came ra on
one of th e collars. Most o f the time I d idn 't
get very good pic tures, same trou ble as
before, o nly th e o ther way around. I d id get
some wild pic tu res, though , and this was the
begi nning of th e end of an o therwise sweet
setu p. I began to get frigh tened. Remember
the Russian tra nsistors?"

Severa l of us nodded. Fran kie had h ad
qui te a deal o n so me "su rplus" Soviet
comp ute r boards and components.

" Well, that wasn 't the half o f it . So me of
the pictu res I got back just h ad to be secre t
govern ment stuff, and some of it was just
pla in rid icu lou s. It didn 't even look like it
was made by humans if you follow me.
Finally Athcl stan, he was the o ne I caught
first, you know, brought back this. And
right then, lad ies and gents, was when I got

out of the tr a ined glitch business, and went
o n a nice, long vacatio n. If you study it,
you'll see why."

With that, he tossed the gadget he'd been
holding o nto the table, chugged the last o f
h is beer and made for the door. The two
guys in the coats got up and fo llowed h im
o ut. I pic ked u p the thing and looked a t it.
It was a kind of key , like those fancy ones
that they u se in the pick-p roof loc ks on
vending machines, o nly a lot more compli
cated. It had a nylon cord, lik e a neck loop,
and was covered with se rial numbers. It gave
the impre ssion that if you asked NASA, or
IBM, or so mebody to come up with an
absolutely fool proof lock and key , cost no
object, that this would be it. Oh y es, there
was a name in fro nt of o ne of the numbers:
" Sandia Corp ."

Right about then I no ticed a weird,
gargling sound, as if so mebody down the bar
was try ing to strangle a Springer Spaniel and
not q uite succeeding. It was coming from
that SAC co lonel. He was turni ng purple in
the face and lo oked like he was sta rt ing o n a
real conniption fidge t. He gasped and
mo tioned to me for the key. I flipped it
toward him, but it so rt o f bounced o n the
table between us, and just kinda, well,
winked o ut!

He looked kind of befu ddled for a
second , then got up, sort of sha ky-like, a nd
ran over to the phone booth in the o ther
corner. It didn't do him much good, of
course, because there's no phone in the
Antlers phone booth, just an obscene p arrot.
Not only th at , but the parrot is stuffed, as is
cousin Su omi o n the th ird stool down fro m
the snake .

The colo nel came to his wits, fi nally , and
. ran outside to his car p ho ne. In a few

minutes, the place was full of Air Police, the
FBI, the CIA and the Mounties, as if they
had all come down a rope. They gave us all a
hard time, keeping us in the place for an
hour afte r closi ng for q uestioning, but th ey
never found the key . They really went over
the build ing, to o, with metal detectors, and
magnetometers. They looked behind every
bric k and unde r every floorboard , but to no
avail. I th ink they 're still keep ing a pretty
close watch o n all of us regular custo mers.
My telephone sounds like the clic k room a t a
relay fac tory when I pick up the receiver ,
and my third grade teacher has been in ter
viewed by six d ifferen t agencies, and offe red
two bribes.

We never saw any th ing more of Fran kie
or the coatrncn, bu t once in a while, when
I'm finishing a beer just before last call at
the Antlers, I catc h a fl ick er of motion ou t
of the corner of my eye. I like to thin k that
Athelstan and his fri en ds have found a new
horne. -

In a few minutes, the place
was full of Air Pol ice, the
FBI , the CIA and the
Mounties, as if they had all
come down a rope ...
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10 d1annels
to watts

Z-meter All. 100
chaIlntls. 30 watts
lincl. 146 94 MMll

Om-200
2-me1er FM. 100
d'lannels. 30 watts
.11 S299.95
llncl. 146.94 MHzl

o CTX-l00
1'1.·meter FM _
100 channels.
12 watts
WII $309.95
(I nc!. 223 5 MHl l

Om-tO

Dm-2

o PSI-11 Ballery Pack (with
charger)@ $109.95 $; _

o ARX-2 2-M Base Antenna
@ $29.95 $~ _

o lambda/4 2-M Trunk Anlenna
@ $29.95 $. _

o TE-I Tone Encoder Pad
@ $59,95 $ _

o TE-II Tone Encoder Pad
@ $49.95 $ _

o PSI-9 Port. Power Package
(less batteries)@ $29.95 $' _

o PS-1 AC Power SlIpply
@ $69.95 $:;:-- _

and the fOllowing standard crystals
@$4.50each: .$. _

Non-standard crystals
@ $6.50each: ._ $, _

,.-------------
Om-200-T

.." O! ,to

~

GTX·1T
with Built-In

Tone Encoder

GTX·l
2 Meier 6 channel

Hand-Held
(without encoder)

$2499 5

1IIe
New

leader in '16/
GTX-1or
GTX-1T

HAND-HELD
2-Meter FM
Transceiver

CHECK THESE FEATURES:

• All Metal Case
• American Made
• Accepts standard plug~in

crystals
• Fealures 10.7 MHz crystal

filler

• Trimmer caps on TX and RX
crystals

• 3.5 watts output

• Batlery holder accepts AA
regular, alkaline or nicad cells

• Mini Handheld measures
8" high x 2.625" wide
x 1.281" deep

• Rubber ducky antenna.
Wrist safety-carrying-strap
Included

• 6 Channels
• Factory-direct to You

Accessories Available:

• Nicad Battery Pack

• Charger for GTX-l battery pack

• Leather carrying case

• TE III Tone Encoder for auto
patch

PHONE _

NAME AMATEUR CALL _

Genera l Aviation Electronics. Inc.•
4141 Kingman Drive.
Indianapolis, Indiana 46226
Area 317-546·1111



most of mine have been
ac. and when I asked my
fr iends about their shocks .
they agreed with me. The
sta rt of thi s tra in of
thought about electric
shock was the 264 volt
wallop that I co llected
from my son's 24 volt
electric train set , but more
of that later .

One of the g reatest
dangers of e lectric shock
I S it s unexpected nes s .
One minute you are quiet 
Iy working on the rig and
then " Wha m," you get a
terrific jo lt down the arms
and chest , and if you are
lucky, you yell like mad
and curse a bit. " Damn
thing bit me ," you say,
amongst other things . Of
course , if you are unlucky,
you don 't say anything ,
anymore , and QST has
anot he r entry for it s
" Sile nt Keys" column .

Mo st electri c shock s
come through sheer care
les snes s . Ac switches
placed at the bottom of a
chassis are a good way to
collect a jo lt through the
finge rs . If you must place
sw itches there , protect
yourse lf from the termin
als by wrapping the switch
in a small pla st ic bag or
covering the termina ls
with e lect rica l insu lat ing
tape . Transforme r termin
als should a lso be covered
with a st rip of tape . If you
mu st work on equipment
that is live to a hundred
volts or more , wear rubber
g lov es . I have saved
myself man y a shock by
thi s simple method .

Ove r the years I have
had seve ra l seve re shocks,
mostl y through my own
ca re less nes s . The mo st
severe shock I ever had
was due to neglecting the
fir st rule of safety :
" Switch it off firs t. " I had
been appointed Radio Op
erator on a one t ime U.S.
Victory ship, the ex " Nor
way Victory." She had an
RCA 4U Radio Console ,
whe re the main transmit-

tell how many shocks I
have had , and almost
every active amateur must
have had at least one bad
shock somet ime. Despite
the fact that most ama
teurs have high voltage
power supplies , the great
e st number of el ectric
shocks come from the ac
power main s. I know that
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ground is a great help in
avoiding TVI ca used by
rectification in e lect ricity
s upp ly ground s , wh ich
may be fine for ac but are
ineffect ive at d . In addi 
tion , the ac line to the rig
is onl y grounded to the
station ground .

As an aid to elect rical

WIN
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connected together a nd to
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station ground system is
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house e lect r ici ty supply.
This completely sepa ra te
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* COMPLETE LINE:
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re specti ve power sockets
when each piece of equip
ment is in its case. To
remove any unit in the
stat ion, it must fir st be
unplugged . If I need to
work on a unit out of its
case, it must be del iber
a tely pa tched with a
power ex te nsion cord .

ter B+ of 1500 volts was
supp lie d by a motor
generator . The B+ was
fe d to t he tran smitter
through a long fuse ,
mounted by the generator
sta rter panel under the
console desk. The fault
was quite simple, no B+ .
The fuse , a lon g brown
bakel ised paper tube with
b rass end caps, wa s
probably blown, so with
out turning the motor off ,
I grabbed it. It grabbed
me too, all 1500 volts of it ,
and I got an a lmighty
shock which caused me to
leap back, cracking my
head on the underside of
the desk as I shot past.
When I had recovered and
turned the motor off , I
found that some previous
gen ius had a lso had fuse
t rou b le , bu t no s pa re
fuses . He had solved his
trouble by repairing the
fuse; unfortunately for me
he had soldered the fuse
wire from brass cap to
brass cap OUTSIDE the
tube . The fuse was indeed
blown, but I had made
contact with the part of
the fuse wire that was stil l
con nec ted to the B + .
Naturally, I cursed the
fool who had done thi s ,
but in truth I was the fool
for trying to cha nge fuses
in a 1S00 volt line with the
power on ,

Of late , after e leven
yea rs ashore , I ha ve
beco me more safety con
scio us . I have had a n
amateur stat ion for ten
yea rs , but have not had
ma ny shocks from it. The
fi rs t shock I received whe n
pullin g th e tran smitter
panel and chassis from its
case. The ac switch is at
the bottom corner of the
front pa ne l, a nd to ease
the chassis from the cabi
net I slid my fingers under
the panel. Yeeowww ! I
have now taped the switch
terminals , but for greater
safety, all the ac power
co rds a re only long
enough to mate with their
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uses the all ac German
" M arklin" sys tem , using
a t hi rd ra il of studs
be tween t he t racks to
provide 16 volts ac for the
locomotives , plus a 24 volt
ec pulse for operating the
lo c o m ot ive r e v e r s in g
switche s . I checked that
the t ransformer ca se wa s
grounded . and that the 16
and 24 volt supplies were
the correct va lue . What I
did not check was that t he
ra ils were gro unded; I
merely checked the volt 
ages from ce nte r st ud s to
track . The sys te m worked
well and it was reg ularly
used indoor s . One day
recently m y son decided
that he wanted to use the
train set outside in the
garden . The track board
was placed on the gras s ,
the transformer connected
to the track , and the 240
volt mains connected to
the transformer , with an
ex te ns ion cord . As I put
the lo como t ive on t he
track I received an al 
mighty belt that knocked
me off balance. I yelled
" Tu rn it off! " and then
sa t down to recover . I had
no doubt that I had
received a full mains
shock, but how? It was a
safe low voltage train and
I had checked it. As I
thought about it , I realised
that I had been between
track and ground a s I put
t he loco on the li nes , so I
put a voltmeter between
track a nd ground and
switched on . The reason
for the shock was clear 
264 volts ! Again , how
come?

After disconnecting
everything - boy , was I
ca refu l now - I examined
the transformer . What I
found in the box was not a
low voltage transformer at
all , but a very old radio
transformer which some
genius had worked out a s
a cheap re placement for
t he orig inal. His wiring
certainly provided the
voltages requ ired , but by
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s ing le pole switch was
used , and , was rather
proud of my nice safe
house , Pride comes before
a fal l they say .

A coup le of years ago ,
my son was g iven an
electric train set. It was
secondhand , but appar
entl y in good order. It

VANGUARD LAB S
196 ·23 Jama,ca Aye., HoI los, New Vorl< 11 423
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II. STOC K NOW FOR I MW£OIATE C O D.
SHIPME NT Cd/I Monday lit"""" F,;doy 9
AM 10" PM (1 12) 46 8-2710

ONLY S39.95
Read the specifications and see why
it's the best converter value availa ble
anywhere.

WANTED
AN/GRR·5
R·174/URR
RECEIVER
WITH POWER SUPPLY IN
METAL CABINET. ANY
CONOITION OR QUALITY.
CAL L COLLECT NOW FOR TOP
PRI CES. WE PAY SHIPPING.
SPACE ELECTRONICS INC., 35
RUTA COURT, SOUTH HACKEN·
SACK, 07606 (210 ) 440·8787.

WANTED

VANGUARD NOW HAS A " HOT"
2 METER CONVERTER at a price
~ ~ you can afford. ' "~ 0 . ·0 -. ' MODEL
I ,., " - . • " C·l44-A,

;'0<..1 ~.4'Q ,"0 ' II
1lQ. ~'I (1 ~"Q. " 7'191!·r'r_ ~I~ ·19

•

I

case w ill b low t he house
fuses and protect the user
aga inst shock . Every ap
pliance in my house ha s
been checked for safety
and found to be in order.
All cord s were tidy and
properly connected ,
sw itc hes were in the
active line where only a

Dept . 8-5, P.O, Box 7776
San Francisco CA 94119

Aha. t he SI:.CRFT of PC Board
success finally revealed. A per fect ly
balanced liFh tinlt tool combin ing
mugmticatron wit h cool fluoecscen sc.
Lxcellcm for fmc deta il, compone nt
asse mbly, etc. Len s is precis ion
p ou nd and polished. •
Regularly $70. 00. Now, o ver 30'1> l,
discoun t (only $49.00) to alllicen sed ..
Iiams, verified in Ca ll Book . Uses 22 '.~
wa tt fluorescent tu be 8 inch dia me ter
circle t not supplied ).
Include $3.00 U.S. postage , or $4.0 0 in
Canada. $5.00 elsewhere. Ca lifornia resi
dent s include 6% sales tax. Or send
sta mped env elope for free brochu re o f
o t her incandescent or tf uorcsccn r lamps
suitable fo r all e nginee rs. architects,
stude nts, etc.

New ITEMS • . • New BARGAINS!

FREE UPON REQUEST!
II rou have n' t received our newCata

log, write for free copy today. Address: Dept. 73

Inter• •ocI ,n b ,"lI q ...h.y co""",..n u
• • to....n pr, , SEND fOR f RI E
fl.YER . "POT 650 ""m. 3 . mp '. 'n
10k. P&B KHU1 1 011 _ p .... 'e""'• . "
$1.CIO ... .
1N4004 . ~ ,. , 'ad ••e l,I, .. _ 10 •
$ 1.30; 100 ill S10.OO. 10 00 . $90.00.

(L . • f _', eJ..,,-- . PO 1:10 \ J ~3
JffMAQ. u;a.w.ull O"" ~1l0 . " " lJx~7

o07·M74B~

' 49.00 pnce assurflt until J uly I . 19 76

FAI. RADIO SALES
1016 I . IUIIIl:A • 10. 110S • LIMA, OHIO ' 4SI02

D-D ENTERPRISES
=

safety , our local supply
authority requires that all
power sockets be of t he
t hree pi n type , wit h the
th ird pin grounded , All
appliances with a metal
case must be connected by
3 core fle x a nd three pin
plug , Th us , a ny app liance
that develops a s hort to
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•
announces the addition of

220 AND 450

2202SM
FREQUENCY RANGE 222 ·225 MHz

. 6 Channel Operation
• In d il, idual Trlmmeu on III T X / R X CrystalS
• All Crystals P lug In
• 12 KHz Ceramic Filter
• lO.1 and 455 KC IF

• ••3 Mi(:l'o.,olt 5enuUvlty for 20 Db QuleUng
• Weight ' 1 lb. 14 oz. I' " Ba ttery
• Battery Ind l~to r

• Size: , 1/8 1I 1 3/4 x 2 7/8
• Switchable 1 & 2 .5 WaUl Output

. 12 VDC
.2.5 WltU Minimum Output . 12 VDC
• Current Dnl": AX 14 MA TX 500 MA
• Microlwltc:h Mike Button
• Unbru kable uXln e Case

USES SAME ACCESSORIES AS 1405

INTRODUCTION SPECIAL

INCLUDES
1. 2202 SM 3. Batterv Pack
2. Antenna 4. Leather Case

5. 223.00 Simplex Installed

4502SM
FREQUENCV RANGE 442 · 450 MHz

.6 Cha n nel O perat ion
• Indi" ld ual Trimmers on.a ll T X/ R X Crysta ls
• All CrystalS Plug In
.1 2 KHz Ceramic: F ilte r
.'0.7 .nd 455 KC IF
• •3 M lcroyolt Sensltl"Uy for 20 Db Qui eting
• Wei'llht: 1 lb. '4 oz. I.u Ba tte ry
• Ba ttery IndiC,lltor
• Siz. , 8 7/8 >I 1 3/4>1 2 7/8
• Swltcha b le 1 ... 1. 8 W.tts Output. 12 V OC
• Current Or.in, AX 14 rotA TX SOO rotA
• Miero1wl t ch Mik. Sutton
• Unbrea k.bl. Lex.n . C'W!

USES SAME ACCESSORIES AS 1405

INTRODUCTION SPECIAL

95

INCLUDES

1. 4502SM 3. Battery Pack
2. Antenna 4. Leather Case

5.446.00 Simplex Insta lled

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103
(702) 739·1931

FEBRUARY FACTORY DIRECT SALE ORDER BLANK

_ _ RX XTALS @$4.50ea.

_____ 2202 SM @$279.95. 4502 SM @ $299.95. WE·224 @ $209.95.

___________ 1402 SM @$199.95. 1405 SM @ $279.95. _

BCl I! $36.95. BP I! $1 5.00. LC1 1! $14.00. LC2 1! $14.00.

____ SM2 1! $29.95. TEl l! $39.95. I SPECIFY FREQUENCY 1

TTP @$59.95. XF1 @$10.00. TX XTALS @$4.50 ea.

EQUIP TRANSCEIVER AS FOLLOWS ' XTA LS A. _ B. _

ZIP _

C. O. E. F. _

ENCLOSED IS 0 CHECK 0 MONEY ORDER 0 MC 0 BAC

CARD # EXPIRATION DATE _

NAME _

ADDRESS _

CITY STATE _

SIGNATURE _

Add $5.00 per Radio for Shippi ng, Handl ing; and Crystal Netting.
7:1 NEVADA RESIDENTS A DD SALES TAX



SERVING THE INDUSTRY SINCE J922

'OUR HAM TUIE
HEADQUARTERS!

Also 2 0 wa tt P. E.P . Wllikie Tal kie, 400 to
600 Wlllt m o nobander$, rece ivers and mu hi 
band t ransce ivers. VHF · FM MObile base li nd
repeare... We accept Master Charge, BankAmer
icard or cert if ied check o n m ail o rders. Please
inc lude ch arge cards account n umber and e"pir
at ion date.

John S kubick K6ANG
1040 Meadowbrook
warren OH 44464

Improving
the FT-101

Do you feel that your
ear lier FT-101 could use
" just a bit more" rece iv
ing select ivity on single
side band? How would you
like to accomplish thi s at a
reasonable cost , simply ,
quickly . a nd without
butchering up your pride
and joy?

r al ready had the FT
101 " 160 meter model,"
so I cou ld not see payi ng
the couple of hundred
dollars difference to trade
for the " B" model. A
closer sc ru t iny o f the
Yaesu price sheet reveal
ed a " XF-32A, a-pole .
SSB Filter for FT-101B,
for $49 .00." Now what
was that all about? The
FT-101 B already has a n
B-pole filter! Yaesu
Musen in California ex
plained that this filter is
used to upgrade the
earlier model s of FT-101 .
They also told me that thi s
filter w ill not affect the
operat ion of the earl ier
models , except to give
them more receive se lec
tivity and to na rrow the
speech bandpass when
t ransmitting . They al so
told me that this filter will
not change the mterstage
drive requirements , nor
will there be an y retuning
of any kind, wi thin the rig.
Well , this is right up my
a lley!
Splurging and Installing

I se nt Yaes u Musen
USA, Inc. , the money and

there exposed 8 + o r ac
terminal s? Can you get
acro s s tran sformer o r
swi tc h terminal s whil e
working on the rig ? Th ink ,
for a minut e , o f your
fam ily, of your insurance
company. _

t Varden Electronics Company I
~. ' IT. Rca..,.,. •',"u;,u 4iZO: . 151 " ,.,-zm I

Isola ted - Pad Orill Mill
Ouplieat• • ny etched beNld wothout \
. tching. P.of....o...1 _ compact - '
uMabl. br.adbeNrds. s.••: .20, .15. t_ ~
.10 in dla _ $7.95 n. s..: 73. Nov ~
73, p-1 9. CST. Mav 73, p.44, D. c 73,

I~ 1'.14. H,nta & Kinks , 1'412.

~PO~~~~!~!1.h~~SOl~~- 2SH21'

INFO-TECH 66 SERIES TERMINALS

~
Model 66 ASCII keyboard only unit . 33 type

'" format. parallel ASC II o ut put . with
built·in power supply , FOB plant .$125.00

Model 66A ASCII keyboard wit h built-i n video
umt, 8 line. 25. charac ter display wi th
scrolling. bu ill -in power supply (Illus tra t ed
above. price does not include Video Mon-
itor l FOB plant . ..... . . ...... . 5329 .00

Mod. 668 ASC II keyboard w /built-in video
u nit . 16 line 5 12 charac ter display w /scroll -
ing. built· in po_r sco., F0 8 plant . 349.00

Accessories Available lor the 66A & 66B
- Morse 10 ASCI I receiver adaptor.
• RTTY to ASCII receiver adap tor.
• ASC II t o Morse transmitter adaptor.
• ASCII 10 RTTY transmitter ada p tor.

Wi th these adaptors you cen metce full use of
your 66A or 8 to Receive & Transmit in your
tevorite mode.

Info-Tech
=20 Worthington Drive

St. Lo ui, MO 63043

ELECTRON IC

M US IC SY NTHESIS/ANA LOG PROCESSING

. PLA NS & KITS . C IRC U IT THEORY
. INDUST R IAL R&D TECHNIQUES

• PARTS & CO MPO NE NTS
feiJfuring STATE·OF·THE·ART technology . and
professioniJl-Jab Quali fy designs af LOW COS T

BUI LD : • Ultra wide range univerul V.C.O. ·,
• Volta9'! cont rolled fi lters & amplif ier,

WRIT E • JOY$lick contrOlled filte<, & fade ..
NOW • plu$ MUC H MUCH MOR E
for more informat ion . . . send 254 Or S ASE t o

~
CF " P.O. Box F. N ..wton , N .H .

ASSOC IATES
03l\!>l\

" t h. oldest n,u". in $ymthesis for t he ."p..riment.. ·•

, ,

CAVITY AND DUPlEX..
RI!~I!"'.NC. MANUAL_".n ,.. ....."" ooo.K"""''''..... _ .. '_. ,_ _

--.. -'.... "''''''''' -,... ....".... ''''''''''
I

'......-. ...- ... ...... ''''''''; ..'w. __. ,__.-- .''''.....''''' ".".,.. _ • • ' .11I0 _'"

Before you have your
next QSO, have a look at
your house. Is everything
e lectr ica lly safe? If not , fix
it fas t or call an e lectric ia n .
Have a look at the rig . Are
the cases grounded ? Are
the cas es on a good
separate g rou nd? Are

COMMUNICATIONS. Inc.
2115 Av.nu. X
Il<ooklvn. N Y 11 235
Pho.... (2121 646-6300

-~". :. CR.-
• <C> •.,- .-

(f) -ll

TUBES BOUGHT, SOLO AND TRADED
SA 1"". SS S HIGH SH FUR vocs Tl "HH

MDNTHl V SPECIALS
2 K25 S 35.00 6146B S 4 .25
3-SOOZ 49.00 6360 3.75
3-1000Z 120 .00 6883B 4 .50
4 -12 5A 42.00 6939 9 .00
4-400 A 4 5.00 81 1 A 5.00
4C X250B 24 .00 8 13 18.00
4 X1 SOA 1 9.00 7735A 38.00
5728 1 8 .00 8236 22.00

Al.L EIMAC TVn:S IN STOC K
BRAND NEW......FACTDR y GUARANTEED

TOP BRAND Popular Reteiving Tube Types.
BRA NO NEW 75%+ Oll List 4Faciory Box ed.
FREE LI ST Ayailable - Minimum Order S25 .

Solid State 2·30 MHz linear Power A mplifiers

1. C R250AA: 250 10400 Watts P.E .P . input
p ewee with as little as 2 10 5 Watts dt"ive.
12VOC. 5299.00

2. C R500AA : SOO to 700 wa tts P.E.P. input
po _ r with as little as 4 to 10 watts dr ive.
11 5/230 V AC 5599.00

NOW THE AMATEUR
CAN BUY COMMERCIAL OUALITY

SSB EOUIPMENT
(Pre$ent user! include fo reign

government agencies}

autotransformer action he
had left the track li ve at
264 volts to gro und . By
feeding 240 volts into a
210 volt tapping he had
increased the 5 volts plus
the 2 x 2 .5 vo lt winding
ou tput s to 16 volt s , but
what a deat h trap!
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SLEP ElECTRONICS IS NOW SHIPPING
COLLINS COLLINS COLLINS

NEWIN FACTORY SEALED CARTONS
KWM·2A Transce iver . . . . .... . . .. ..$1,760.00 MM-l Hand Mobile Mike . . . .. . . . .. . . . . 36.00
75S·3C Receiver .. . . . ... . . . . . ... . .1 ,20 0.00 MM-2 Mobile Mike/Earphone ......... 13 3.0 0
32S-3A Transminer ... . . . .. ..... .. .1,440.00 SM-3 Desk Microphone ..... .......... 8 0.00
30L·l Linear Ampl ilier . . ... ... . . .... 767.00 MP·l 12V Power Supply KWM·2, 2A . .. 365 .00
3128 -3 Speaker .. . . . . . .. . . . . . . . . . . . . 40.00 51S·1 Communication Receiver . .... . .2 ,567.00
3128-4 Co nsole .................... 300.00 55G-1 V LF Presetectcr 5 1s -t . .. . . . .. . 333.00
3128·5 ccnsore/v FO · . . .. . ..... . . .. 573.00 TOP TRADES G IVEN tor New Colli ns il you
516F-2 Power Supply · . . . . . . . . . . . . .. 220.00 have Alia s, Drake, Coll ins, Swa n, Tek tro nix,
136B·2 Noise Blanker · ... . .. ... . . ... 267.00 Hewlett -Pac kard, Military Surplus Receivers,
302C·3 Wattmeter . . ..... . ..... . . .. . 200.00 Signal Gene ra tors, Oscilloscopes.
DL·1 Dummy Load ...... ....... .... 133.00

TUBES TUBES TUBES - NEW FACTORY BOXED
5728!T160L .. . ... . . . . . . . . . . .. . . . . . 19 .50 6LQ6/6JE6C Swa n Matched . . . . . .. . ...@5.2 5
3-500Z .. .. . . .... .. . . . . .. . . . .... . . . 4 9. 0 0 8950 Swa n Matched . . . . . . . . . . . . . . . . .@6.00
3AOOZ . ... . . .. . . . . . .... .. . . . . . . . . . 4 9.00 8 122 · . . . . ... ... . . . . . . . ... . ..... . . 55.0 0
6 146B/8298A . . . . . . . . . . . . . . . . . . . . . . . 6.00 887• · .. . . . . ... . . . .... . . .... . . . . .. 50.00
811A .........•... ................• 9 .50 887' · ..•....... . . .... . . . . .. .. . .. . 50.00
6J86A Drake Matched ..... ....•......@4 .50 4 CX250B/7203 . . . . . ..... . ....•.. ... 32.50
6K06 Swan Matched .. . .. . . .... . . ....@7.50

CUSHCRAFT ANTENNAS BARKER & WILLIAMSON
A147·4 146-148 MHz 4EL Beam .. . . . ... 14.50 Model 3002W Universal Hybrid Coupler Phone
A147-11 146-148 MHz 11EL Beam . .•... 23.95 Patch wit h bu ilt- in compreamp. The best of
A14 7-2 2 14& 148 MHz 22EL Beam .. ... . 68.50 all pnone patches ................ 112.50
A FM-4C J Pole 144-148 MHz .•.... .... 5 2.50 CC50 Dipole Antenna Centl!f Coa lltal Cable
AR X·2 Ringo Ranger 135-170 MHz ..•.. 26.50 Connectors used to make strong connectio n
ARX ·2K Converts AR·2 Ringo to ARX· 2 betwee n coaxial teed line a nd center of dipole

Ringo Ranger .. . . . .. . . . . . . . .. . . .. 10.9 5 a nte nna . . .. ....... ..... .... ... .. 7.50
ARX ·220 Ri ngo Ranger 220·225 MHz . . . 26.50 Model 37. Protax Antenna Switch wit h auto-
ARX ·450 Ringo Ranger 435-450 MHz . . . 26.50 mane grounding 6 position rear mounted
A50-5 50 MHz 5EL 8 eam . . . . . . . . . .. . . 38.50 50-239 connectors ......•......... 18 .50

Model 376, ~me ~
_. s position side

MINI PRODUCTS mou nted 5-239 connectors .. . . .... . 18 .5 0
Model 370-10 Window Mounted Antenna, 51"

HO· 1 Hybrid Quad, 4 bond 6, 1O, 15 and 20 extended, 23" retract ed , 20, 15, 10, 6 , 2 and
me ters, element length 11 It ., boom 4 Y> It., CB bands, rat ed 360 Watts PEP, VSWR 1.1: 1.
T un ing Radius 6 '2 " , W, . 15 lbs., Power ideal fo, apartments, t ra ilers, boats. mOlels,
Rating 1200W PEP. Ideal 10' small a,ea94.50 etc..... . . .•.. . . ..••.. . ....... . . 29.95

C-4 Coaxial Vertical Antenna 6 , 1O, 15 and 20
MICROPHON ESmeters. Height 1 1'1t tt. , WI. Bibs., 1200 W

PEP .•...... ........ ...... . ... . 4 2.50 Shure 4 44 5$6 Desk Microphone. wit h o ff-on
8·24 Two Element Beam Ante nna 6, 10 , 15 and .0' switch. Perfect aud io ma tch <0 anv

20 meters. 1200 W P EP FIB &8dB, Lengt h 11 ameteur t ra nsceiver . .. .. ... . .. .$ 32.50
u., Boom Sit., Turn ing Radius 6 1S tt., Wt. 13 Drake 7075 Desk Top Microphone for use wit h
tbs. ... . . . . .... . . .. . ... . . . . ... . . 69.95 all Drake equipment .. ... . ..... . . .. 39.00

RK-3 Adds Third Element to B-24 beam 10 give Drake 7072 Hand-He ld MIcrophone ... .. 19.00
gain 01 Jd8 .. . . .... .. . . ...... .. .. 4 2.50 Shure .44T SSB Desk. Mic rophone with o ll-on

We pay shipping via U.p.S. 0' best way on aU above VOX switch. Has buut -m transistorized pre-

advertised items. Satisfaction guarllnteed. All orders
amp . ... .......... .. .. . ..... . .. 4 2.50

expertly handled to assu re safe arrival. We accep t Master Charge. N.C. Residents add 4 %S ales Tax .

S1ep
Ph one 8 ill Slep 104-524-15 19

P.O. Box 100, Highway 44 1 - Dept. 73 , Otto NC 28763

E1ec"tro:n.ics CO.

received the filter in one
week .

Thi s filter is installed in
place of the presen t b-pole
un it , mode l XF -30 A ,
des ig nated as XF-1 on the
schematic. This is on the
I.F . UNIT, plug in (held in
by screws) circuit board,
which is easi ly access ib le ,
fro m the top of the rig .
The A.F . UNIT has to be
removed first, wh ich is
al so a plugin circuit board ,
before you can remove the
IF UNIT board .

Using a little ca re a nd
working slowly, the time
required from unplugg ing
the boards, switching the
filte rs , to replacing the
boards ca n take less than
an hour . Don ' t forget to
remove the old fi lter ' s two
hold-down nuts and lock
washers , p rior to unsol
dertng ! The greatest time
is spent at un soldering ,
and at the same t ime ,
working the old filt er o ut
of the I.F. UNIT boa rd. Take
your time here . When the
old filter is finally remov
ed, carefu lly clean out the
filter's printed circu it con
nect ion s ' hole s a nd you r
new fi lte r will litera lly
drop right in .

Hold ing the new filte r
in p la ce , repl a ce th e
hold-down nuts and lock
was hers . Solder the con
nections . Plug the I.F .
UNIT and A .F . UNIT
boards back in to t he
transceiver, fast en the hold
lug-screws, and fire up!

Results
The first thing I noticed

was the sharper tun ing on
SSo. With th e o ld filter,
t he s igna ls used to " p lop
rig ht in" as t tu ned across
the phone portions of the
bands . Now, I have to
tune a bit slower . O ne
qui ckly gets used to th is .
The new fil te r reduces and
practically elim inates
.. monkey chatter " and
" growls" caused by ad
jace nt s ig na ls . The e ight
pole fi lte r certa in ly per-

form s better than my
outboard audio filtersl e
Reference
1 . Yaesu Mu sen USA ,

Inc. , 7625 E. Rosecrans
Avenue , Unit #29 Para-

mount , Califo rnia
90723 . " XF-32A, 8
pole , SSB Filter for
FT-l01B." $49.00 plus
$1 .00 posta ge .
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$1.501

That's An

o TRAGE!
( how about 56~)

Maybe ... but there are two things to consider ... firstly . with ice cream cones costing
504. tha t buck and a half is reasonable. You get a lot more hours of enjoyment for the price
than you could most other ways.

However, if you ope n up that moth-ridden pocketbook of yours for a moment and fire
off S~O. you'll get 73 for THR EE YEARS' Check that out on your HP-65 and you' ll
find you 're gett ing 73 for about 5S¢ a copy. not much more than the cost of the postage
today ... and probab ly half of the cost of the postage when renewal time arrives.

Wh y wait unt il the price goes up to S25 . . . then S30? Grab one o f the bargains for o nce.

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

( I
I N,m. C,II I
I Address I
I City State Zip I
I I
I 0 Th is is a new subscription, sta rt with the next published issue. I
I 0 This is a renewal or exte nsion. don't send me two copies a month. I
I 0 Check or cash enclosed. I
I 0 Bill me 0 Bill my BankAmericard # _

I . 0 Bi ll Master Charge # I
I (expir. date of card ) I

I Signature I
I I
I . I
I magazine Peterborough NH 03458 IL._____ _ .-'
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5645.00

The Unequalled

NOW OFFERS A FULL CHOICE
FOR THE VHF FM'er!

. 35 Walts. 143.5 to 148.5 MHz. Digital Display

• Fully Synthesized in 5KHz Steps • .25 uv Receiver

\

,
\

\

.\•

UN/nHSAl
JOWfHS

Free st and ing alum
inu m ro wer 10 ' t o
100 ' , Pri ces from
$110 130 ' ).

MOSJ POPUlAR HAM
JOWfR fVfR MAOf

FM-7610 Watt

for 220 .\IHz

IT],.... ......

H7-146

The Best Value in Hand Held s.

THE Cleffl ECONOM Y LIN E

12 Channels - ON LY 5 189.50 for ei the r .\I odel

I special package prices for d ub groups)

••1& e ·

• I.5 Walls · 5 Channels •.35 uv Receiver
PRICED LESS THAN TH E KITS

ONLY 5 160.00 wi Ant. & 52 Simplex

& Bat terv Pack

15W"tt~
for 146 )IHz

. 0 .... ' lO Me
d IP c od .,
decode, "".
Tou, h · To" .
dIll' "

e l " c h 'nd

r " I " I
c .p.bi llt,
bullt _,n

. Opoor".. 011

.o n, d e , ollege
' r o m -t- ' 10
He "

. Av. lI , b l. fo,
I L 2. l, 4. S . ~, 7,

I . t , O. ' • •
• nd o'he. d ......
lo nes 100-3000

",

ELECTRONIC DISTRIBUTORS, INC.
1960 Peck M uskegon. M I 49441
Tel. (616)726- 3196 TELEX 22-841'

REQUEST NEW CATA LOG
OF TOWERS & ANTENNAS
Midwest Hom Headquarters

For o"e. 36 )'"".,
HAMS ! W,;I~ '0' f,.. Co,,,I,,!! o~rI

W~ol..ol. P, ;c• • l

• CO if conlro l bui lt _I n ,

• " e l" oul pul SP ST ' , -. m p
e <kI . 1 " Iu<!pn CUt' ,
• Comp.c l I ,," , qU". , J" high.
• Fr. .. due ropli".. br OChur . on teque. l.

T l Touch Tone o..coder" .U ' .' 1 PP D.
Spu ,l , di gi'or Ion. f.equ.." c in

CIncl ude • • ,•• I.. " . C.M, I

O RDER FROM CLEGG DIRECT,

WE SHIP WITHIN 24 HOURS!

WE PAY DOME STIC SHIPPING!

FOR DETAilS ON ANY OR ALL OF THESE PRODUCTS
PHONE US TOLL FREE TODAY.

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO. CA 92025
Phone: (714) 141·3343

-eIMfl _
208 Centerville Road , l ancaster. PA 17601

To ll free sales & services - Pho ne 18001 233-0 250
In Pa. call (717) 299·722 1 (collect)
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Rectifiers

1 .l,oop_RandOll t e. t i n,
, ndl t otn 1200 .., It
~. bett• •. Si thf.C ·
t lOl'l qua • •nt"".

IS f or n.oo
100 for ~S. 00

EACH S1,20

• ~ 1-~t, o-g pl". l.tt.".
RI9~ '-"""" Mol... l point. WI>' in la_
pin DIP 'OCket or ~1.,- Ie .0IU~ f1!-
QlJi._nu. I d • • 1 for de. k or pocket
c.1c"ht" ,,:,

•

.~25K T ri mmer L---o-
P~ l lfTE O Ci RCU IT 8Ool.RO TlfE ---=-

EACMS.20 10FOllIl. ;o~ 2S

,
>,.,

: ,-,
. ,,,

t>yno_iC 1 ~i ft ....;ht ~..
0MS02 dUll 50 bH 11.25
""!i06 1u.l lOll bit 1.1S
"'S{)(N; 1"al 100 bi t I. ~O

~50B 1024 bi t 2.25
~50 1 6 512 bi t 1.00

StOlle .~l f t ,,"ht~..
""'5()o _1 16 bit n.5O
~ _1 3l bit \.1S
....550 dUll di fferential

.n,10<1 ."l lth 2 .50

NATIONAL MOS TO·S

S .29
...<>,.,
'''''

.?

",

OIDS
S .29 C[)IOl)

.29 C[)I1)?4
.29 1aC20
,?" 14C16n

:

C[)IOOI

,~""ceen
([l4n12

1 AmpOPAMP
SI"il.r to ~.tfOflel L1IIXI21.

'_r.l ....roo« I """ ope•• 
tlon.l aaplffi.r In • r~_1

....k. ... . s.:_t fc~ for 35

"" t t ""110 ..... nc~o
tACH S 6,95 ~

5 F~~ S30.00 ~

o

~~ 50 Red E_lttinQ s .20
10·( ... ~ 2Y 1~/~1.2~

~ E" I !
J""bo Br inM ~reen LEO
.7" di .... t.r . 40 .... a

'<'\'SOZ4 qed Tn_IS S. 15
"1<Jh'lolle 10/S2.95

L1:':D's

3-Amp Power Si licon Rectifiers

I A' 1P RFCnrn :R
1 ~400 / lKV PRV SALE EAC H s . 13

101 n.oo

~ .I!!!.!t Tr immer

~ tu .... trllllPOt' wh l r ~ PI"g l:-:-:==~:::-:-:::-::-::-::-::':'':;:::':=:''7'--1
,nto. (I]f 'ockH

- SK ..... lOOK
-'.e • \• • \.
-a lead. i~.c.d .3· • .2"
t.c~ 1,65 In for ~a . "~

1020 Bit r,,11, o.coclo1 SUtie
~.n_ Ac.... """"r,

RCA Numtt ron
lAC" ...•........1 5 .00

SPECI AL: 5 FOR 120.00

OR2010

'1OS ' ID1ORY 2102-2

Power Suppl~ S Pt:C IAI.!
f2} Dlf •• -Iobl. ""'lUl .to_Chip 1-'0'0",
• o. _ ....tout "ISO 'IA lOA " U h •• t.r 
M 1 PH ' t,"",I'to..." i U, dlo q• • ~, fo .
..."y . ppli cat l on, .
. .\CH \; .00

- t Oi t .c••s, 650n,
.ful ly TTL com ~otlb 1.

_n d, .nn.l ,Illeon gat.
_.lngl . 5 .01t 'l>PIll,
-ld-H.te ""tPul
-11X'0 b)' 1 bH
_c~lp .....bl. '"Put
-"0 clo.ti o. <ef•••hin"

..."u i re<l
B'. nd :1"" I. ctory PHts

16 Pl~ DIP E. c h S3.00
10 for S21. "5

10 C h . n nel, LO Il l'l l' 3 0-50 M H•.
I'll V H F 146·1 74 MH • . UHF
440-5 1 2 M H•. M f,l . P f ice S329.oo

•

CO"'f ' 16 000 Pu b ll. Sefvlce F fe ·
quend.. in.luding 2 e nd '" met_
H e... a_a, Mfg , p <ice $3. 9 .9 5

ISSEI

"'LOO

1.00
LOO
L2S
1. 2S
', 00
LOC

", r
r

1 . 1
1.11, "

SRAIL

P~I,i tf,..... ~

Phas. loc > loop DiP 9S
p·.,e 10c . loop DIP.. . ........ . .. 3.00
P~.se lOc k l oop 2. ~5
FunClion g~ne ,.to' TO -5 .... . 3 ,,0
10ne o~cod TO-5 3.~D

Pop.l., OD ""'" DIP a
~olt.<Jf c_r.tor 0IP............. .601
,.., c_rato. DIP..... .05

f.eei,l.,., ..,lUge .""",l.to' OIP 1 01
Op .. TO-SrTl 'lI DiP. .. ..... . ........ .35

'Il:SSS
~£S60

'1(561
~£ S6S

'1£566
'1(>(,1

""no
rn
m
14:

l a3 OpAmTO_5 , .
CAlO18 2 Isolated t.ansh tor oarllng_

ton-<OfIneet~~ von.ino. pair...

CA)Q4S S ~p'. VOMisto, .H.' .
L~IOO po.itl•• DC r~'"o, Ta-5 .
L1110S Yol uge .-..quh to .
lM302 Op .....p ,/O ltd q. foll ""er TO.5 , ...•
lM308 Op ~ TO-S... .. .
L~J09H S~ 200 ~ _~ iypply 10_5.
L"-309. S~ :A lIOIOf'. 'ul'llly _,,1. -0-3 ...•.
l'lJIl C_.no. "inl .
L~J10 loGe Hfj~~ , .- ,
l'l380 2- .I.tt A"dlo ~ .
L.'I1595 ( - 1!>.dra " t 1tlpH.r .
MC 536T Op Nnp... ... ... . ..

,

".00 . 10 ]loll}!

"'lIOO • l 105l
1.01 .10 '"S'
J4HOl .1'> '''LlIo
J~Ol . 2 \ l"L~~

J40J . 2\ /O~O

HOI, .n '''.JI
HItO_.3O 11071
]:,o~ .)(1 I.L12
1~:lo> .•0 /0)1

14M .10 '_LI)
141108 . lO 14 I.
1. 10 .20 1'HJ.
H 13 . 15 11. )~

74 11 .40 14J6
J:.lO .ac 14L1S
r IoLlO • )(I 1480
1"'~0.)(I 1.83
7.H12.3O 14""
l.lO .~O '.90
1"HlO . lO 11092
/IoL)O )0 Jl91
1"100 .10 l'9S
I_H'O .30 1.'-9~

)..~ 1.00 1.101
' •• 1 1.\0 141.~

1.~0 ._0 1.1110
I.H~O.lO ,.193
1451 .20 11.I9~

7~ O O Se r ies

'"B ED EPOXY Alf I "'L P.o.c~"'GE

PRV " RIC,
800..... . S.30
1000..••. .t ~

1200., . 50
1500..•... 55

PRV "RICt
100 , ;.10
200 IS
!OJ.
60)0 .. ..

.. . ~ .26

... I .22

... 11.15

...• ~ . 75

·6·Plft ..•..... ; ,-

2a_Pln.

' ) ·Pi " ...

-I ll lC', O'e ""'" . n ~ f"lh t~H.d

~"ds ar.. ?lot ..d "ft' "Old or 101"r
.. t o h.......,ed co'H, or"~' ._.
1.1)(1 ad1 ~1.00 oostaQOf' ,nd "'ndlino
."....... Of CilHo....i ••dcl ,.1., t .. .

ilO ..inl_ on C.O.O. ' •.

SF 'I~ FOQ ~ ~ Et fl YER
~"l 0"'._' '0

n "", .4111' ,",. "1
, .
''''T p ....... 'i f

BRBYLOn
ELECTROniCS

,.
.....,.. C.......

To... _"'-' $

COMM u r. ' CA 'ION5 ~ NG I N £ E R I N G

P O 80 ' " 5. Cad.Boc, M><~ >9'" 49601
........ 6 16 115-0881 CARl( CQME"G

S 8 E Op"ocen . 1 0 ch en n el ( 6 k "' •
• lep. ) 30-50. 150 110 . 4 60 -470.
4 9 0 -5 10 M "'• . Mfg . pf l.e $369.95

M52 1& . r..n...' , 3 1. 18_ 50.
l~ 1411 . Ho1.1 8 170. 4 5 1 ,2 " 70 .
090 5Ol1,825 M"' • . Mf,l. p,ice
$339,9 5

2 4 h o u l M ...... h . rg . l1en ~ ·

A "'''f; c ard o,d . & info Ii .... ,
616/ 1 75-088 1. P. _ id "';pp ing
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0 ul' ln in";t.."

e... SuI.
.,..... C_. ._.......""'0
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HAVE I GOT A
NUMBER FOR YOU!

toll free

800-325-3636
call

HAM RADIO CENTER
ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master -Charge or BankAmericard

HK·'
THE HAM-KEY
Now 4 Models

MODEL HK-1 $29.95 DELIVERED
'DUAL LEVER SQUEEZE PADDLE
'FOR USE WITH All ELECTRONIC
KEYERS

" HEAVY BASE WITH NON -SUP RUBBER
f EET

' PADDLES REVERSIBLE FOR WIDE OR
CLOSE fiNGER SPACING

HK·4

HK-2

MODEL HK-2 $19.95 DELI VERED

MODEL HK-4 $44.95 DELIVERED
·COMBINAT ION DUA L LEVER PADDLE
AND ST RA IGHT KEY ON SAM E BASE

·STRAIGHT KEY MAY BE USED CONVEN·
T IONAL LY OR AS A SW ITCH TO
TRIGGER A MEMORY

HK·3

"SAME AS HK· l , BUT lESS BASE FOR
THOSE WHO WISH TO INCORPORAT E IN
THEIA OWN KEVER

MODEL HK-3 $16. 95 DELIV ERED
" DE lUXE STRAIGHT KEY
' VELV ET SMOOTH ACTION
"HEAVY BASE WITH NON·SlIP RUBBER

FEET
"NO NEED TO ATTACH TO DeSK

- AL L KEYSARE COMPLETELY ADJ USTAB LE
_ALL PLASTI CPARTS HI ·IMPACT STYREN E
- ALL HAVE COLOR COOED BINDING POSTS

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

St . Louis, MO 63132

117



Ask for our
very competitive

•pnces on:
ASP

Atlas
CDE Rotors

Collins
Cushcra/t

Data Signal
Dentron
Drake

Hy-Gain
learn

Kenwood
larsen
Mosley

Newtranics
Regency
Standard

Swan
TPl

Ten-Tee
Yaesu

SPECIFICATIONS:
Transmilter Power: lW/25W
Receiver Sensitivity: .2uV
Power Requirement: .3 Areceive,

7.5 Atransmit (25W)
Size: H\l11,9\\ inches
Optional PL , AC power supply
cnd m ultiple re peater o ffse t kits available

ANDHF
TOO ...

RICKSDN
NEW STORE

GRAND OPENING SPECIALl

FEATURES:
• 25 Walts out
• Hot, selective receiver
• 12 channels
• Single crystal R/T
• PL provision built in

Mall orders shipped UPS some day on receipt of cashier's check or
money order. Mall orders odd $ JO for handling ond shipping.

Cash and carry price

MOTOROLA METRUM II
$ 249 50 (half suggested list!)

$

M
E
T
E
R

HOURS: 9:30 - 9 Mon. & Thurs.; 9:30·5:30 Tues., Wed. & Fri.; 9 . 3 Sat.
Open more than 50 hours a week to serve you better

ERICKSON COMMUNICATIONS, INC.
5935 North Milwaukee Ave., Chicago. Il 60646
(3 12) 631-5181 We Service What We Sell



"FACTORY DIRECT ONLY"

rrWILSON GOES MOBILE"
FEATURES

introducing the new WE-224

SPECIAL
INCLUDES:

WE·224; 52/52, SIMPLE X PLUS
TWD TX/RX CRYSTALS, YDUR CHDICE
(Common Repeater Frequency Only) ,
MDUNTI NG BRACKET; MDBILE MIKE

1 . 24 Channel Oper" ion
2. On. priorrty Chl nne l
3 . Seleet.ble 1 o r 10 Witts Out
4 .10.7 Monolit hic Filter Inst i lled
5 .455 KHz Cera mie Filter
6. NumeriQlI R. ad-out on . ach Channel
7. Built -in Adjust.bl. " Tone· Bum" Genef.tor
8 . Front Panel Tone Eneoder Control
9 . Accepts Wilson 1402 & 1405SM Xt.l.

10. Individu.1 Trimmer Cap. eito n for both TX/R X
11 . Most.t Front End
12. Helical Auonator
13. High VSWR Prot ection Circuit
14. ReverM Poilirity PToteetion Circuit
15. NBFM · 15 KHz C"'nnel Separ.tion
16. Externfll SpINk... Jadr.
17. Bu ih -in SplNker
18. Dynamic Microphone lnduded
19. Mobile Mo unting Br.dl:" Indueled
20 . Frequ....cv R. nge 144-148
21. 6W 'V'( l( 2 )S" H x 9%"0
22. Weight: 5 % Ibl.
23. Po_ RequirlllT'lCtnts:

Sou rCl : 13.5 VDC ± 10%
Rllcei.,.: .4 5 A
Transmrt: 2 .6 A t1 OW)• .7A t1W )

SPECIA L ON EACH RADI O INCLUDES:

HAND HELD
ACCESSORY

SPECIALS

BC-1 NI -eAD
BATTeRY CHARGER
WITH REGULAR AND

TRICKLE CHARGE
FEATURE

.CI · . A T T Il . ... CHAII GI[II I H .U

. " . N I-(; AO . ATT I[ II ...
"ACK . . • . • •• • • • •. . . . . • • • n .ooLe' · 1402 UATHIl II
CAI~ . .. . ...••••••••••• 1• .00
L C2 _ L .lATHIl. CAlI(
1" 011 ' .0'.2202• • • 02 •• • • ' 4 .00
1M2 · Sn:AKEII MI"I
" O il 1402 ANO 1401 .... _.. 21.n
Till · I U.·AUOIIILE T ONI(
INCOOIlII INSTA LLE D .... n.n
TTP _ T O U CH T ONI[ ".0.O
l NIT A L U o ..... •• • • • •• · l n. n
1t" " _ 1 0 .7 MONO L ITHIC
I" XTA L I'I LTEII IH S T 00
C IIYI T A LS , T X a ll II X
(Com mo .. F •..., . 0 ..'''1 . . . . . . . 4 .10

OIlKIIII'T IO N

$279.95

1405SM HAND HELD
5 WATT

TRANSCEIVER
144·148 MHz

• • C I>.o .. ...1 0 ... . . 110 ..
• 1.."i. I,,~. 1 T.lmm .

O.. . U TX fllX C ,.
• A ll C ,. PI I..
• U KH. C mIC""I.,
• 1 0 .1 ...".U

K C I F
• . $ M leto.all

Se ,; I .... 20 "II
Q I...

• Writ , I I... 14 ...
.... e "

• ••1"' 1.." 1",,10 '
• Si•• , I '" • I " .

,,2 1"
• 1 "; •• 1>.0_ I ...

w.n. M i.. im u m
ou.p..' • 12 "'DC

• C.. ... .. t o •• i .. , IIX
14 M A T X . 00 MA
f._} lOa M A (iW}

• M Iuo.,.; • • Io M lu
e~II."

• U U .
c••

4 . 52152 Xtal
5. Your Choice of 2 T X/RX Crysta b

(Commo n Flequency On/yl

FEATURES
1402 SM 1405 SM

• • CIo."".1 o... ,. Ua"
• 1,,"I.lcl ~" T , 'mm. ..

all." T X /II X C,,,II . U
• All C,,, ,,. "I~ I , ...
• n 01 C• ••m IC"N"',
• 11.11" '"''

4 U KC I"
• . 1 MIQ o . ol.
• Se l1" 1o' 20 " II

Q I1...
• W. ",,,., I lb . 14 u .......,"',,,
• s..-_ ..../, U " ....

, .."1""'0'

· I"., • '" • I '"• 2 1,.
• 2 .1 W.... M' .. ' m ~m

o pu•• U "'De
• C I 0 ...... X

1. M A TX 100 M A
• M ;CO....-l 'c.. MI • •

...110..

1_Antenna
2 . Case
3 . Batteries

OPT/ONA L
TOUCH·

TONE
PAD

SHOWN

$199.95

1402SM HAND HELD
2.5 WATT

TRANSCEIVER
144·148 MHz



mrs!
6·DIGIT COUNTERS!

6·D igi t Kit

(30rnHz)
•..
•• •

• 6-0 igi t Kit

$~g.B5

(250mHl)

We have a whole w onderful line o f unbeli evable counters
starti ng at $45.951 Drop us a line or give us a can today .

Hufco ... P.O. Box 357 Provo, Utah 8460 1 ... (80 1) 224·3355

SPECIALISTS
IN

ELECTRONIC
WIRE
AND

CABLE.. .

~'!\
~rder now

and save

FOR AMATEUR USE
50 OHM JACKETED HARDLI NE

• very lo w loss pe r 100 ft .

• impro ved receiver sensit ivity
.45 DB to 50 MHZ
.90 DB to 146 MHZ

1 .90 DB t o 450 MHZ
4 .20 DB to 1296 MHZ

• longer life

SALE .394 per f001

..,"0.......·........
au" " $oo"'o _

198 Passaic Ave.,
Fairfield , N.J . 07006

e a (( ue-.·
7<leau

WIRE CONCEPTS INC.

201-227-1751

",m. ~ _

Send Oleck with Ofc!o>. - Sh ipping ponpa,d
Mau . 'nident' add 3'\ ....es ta~.

MOBilE DE LI GHT HORIZON 2
6 channel. you r choice 5/8 wave gain antenna
Tru nk lip or roof mou nt your ch oice ...• . • .. • ................... ,$295.00

I II II I I II I I I
MOBil E DELIGHT DELUXE n ebcve but all channel> your choice .. _$325.00

I I I II II II I I I
I I I II II II II I

Horizon 2
25 Watts. 12 Channels

Get <>n the air NO\N !4- Let Tuf'ts put y<>u there!
-. Standard .1 Penny P,ncher 146 A aU XTALS (Specify ttu ee tr"'l uenc ieo; l •.... . . . . $298.00

• Communications 13419• I 194/941 0 0 I I
SCOTCH TREAT SPECIAL itS abo¥e includes rubber ducky anle~_

NiCilds WIth charge< •... .....................•. . .........•... .5335.00

I II II II II I
SCOTCH DElUXE .1S abcwe plu. Delu~~ clII,y i,.g r, ....... . . .. . .. _. _ .5349.00
THE WORKS: all channel. you ' choice spa,e ~licad B.atte,y pak . .. _. " .S400.00

00 0 0 1 I

Wal kie Tal kie
146 A

NEW ENGLAND'S FRIE NDLIEST HAM DEAL ER

TUfTS ~~~~,~~~)~:!~2n iCS
Addfe" _

__ _ _ _ __ _ _ _ _ _ _ _ Op,'n .\Iol1d"y 111'0",,11 S"lurd"y lUl lil 9 pm
City S,.,e 2 ip';-= _ ;- _

$15,00 F•• • G,I , C."iI... .. ,I 0'_' no, ...,,,pod ,n 48 ho~.. '
(U~..",,,., _ X TA L S _ _ tw., ,.."., .,(/ 01 '"", "",. J

' '0



Put Your 58-10
on 160m

by
Arthur Eckman WA2ECI
11 Fort Geo rge Hill
New York City NY 10040

H aving two Heathki t 58-10 sideband
ada ptors fo r usc wi th my Apache, I

converted one to 160 meters for usc bare
foo t or with my Apache fi nal. There is at the
input o f t he 58-10 a pair of 45 degree phase
shift ne t works, provid ing a tota l of 90
degrees rf phase shift. Each consists of a
series of exact value capac itors (o ne for each
band), and a Y2 percent 50 Ohm resistor .

I used the 80 meter posit ion of the
bandswitch for the 160 me ter co nvers ion, as
th a t provides t he most induc tance in eac h
tank circuit. The va lue of the 160 meter
phase shift capaci tors was determ ined in the
fo llowi ng manner : First a graph was made of
the provided phase shift ca paci tor's values
versus frequency. Then I extrapolate d the
graph to get an approx imate value for t he
capacitor for 1.B MHz. It turned o ut to be
1200 pF. I t hen purchased a pair of 3B3 pF
ca pacitors whic h when added to the existing
B17 pF BO meter capaci tors provided 1200
p F each.

The various tank circuits were padded to
160 meters as follows : 120 pF was added
across each section of the dual 50 pF
balanced modulator tank variable, 36 p F was
placed across the 80 meter coil in the 6CL6
tank, and 150 pF was placed in parallel with
the 6BQ5 tank variable.

With the balanced modulators un
balanced, about 2.5W of 160 meter input
yielded over 5W of output. Sideband

su ppression was about 30 dB at a fr equency
o f 1.880 MHz, plus or mi nus 5 kHz.

Desiring to usc the 58·10 at frequencies
belo w 1.850 MHz, I determined a more
appropriate value for th e 1200 pF phase
shift capaci tors. Using the slope of the graph
at 1.8 MHz, I calc ulated I would req ui re
1240 pF capac itors. With th ese ca pac ito rs in
the circuit maxim um su ppression was at
1.825 MHz.

Normal operat ion ca n be restored on
other bands sim ply by removi ng all padding
capacito rs.

I d rive my 160 meter 5 8· 10 with a hast il y
built novice spec ial fro m th e Handbook . To
use the Apache p i ne t work on 160 mete rs,
place the bandswit ch in t he 80 meter
posit ion, and add th e capacitors shown in
Fig. 1. Put 730 pF a t 2000 volts in parallel
wit h the plate t un ing variable ca pacitor and
3 150 pF in pa rallel with the load ing
capacitor. The capaci tors use d for the phase
shift net work can be obtai ned for $2 a piece
from : Leeds Rad io Co., 57 Warren S treet,
New York NY 10007 . •

BLOCK ING
CAPA CITOR

)
3 5 0pF "T' 730pF
U V A,

Fig. 1.

RFe

13 50 p F 1 3 15 0 PF
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•
rise

The IC-22A has caused some pretty big su rpr ises since it fi rst started making waves in
VHF-FM. Veteran operators have been delight fully su rpr ised by it s soph ist icated styli ng a nd
ease of operation; FM beginners, by its ve rsati li ty, large number of possible channels, and it s
grea t value as a star ter unit for FM t ransceiving; and all owners, by its unexcelled h igh
quali ty constr uction a nd low ma intenance problem record, Ie OM t raditions. The com peti t ion
was in for a big sur prise as it raced past everyth ing in it s field to become the most popular two
meter crystal controlled radio on the market. Surprise. Surprise.

But the IC-22A's best su rpr ise is the little surpr ise, its price. surpr ise. The little rad io with a ll
the big su rprises is a lso the best FM t ranscei ver value ava ilable. Engineered for versat i lity
and sophist ication : priced within the reach of the most mod
est beginner. Whether the IC-22A is your fir st FM or your
last, you're in for a little su rprise.

SEMICONDUCTORS
TRANSISTORS
ret
rc
DIODES

FREQUENCY RANGE

CHANNELS

""""U"""VOlTAGE

"'"W"'G",

"•a
"
145-\ 48 MHI

"PnaM,F3
138 ('5'10)
580:1S6o;~ (dim ", MM)

'7ka

POWER OUTPUT
BANDWIDTH (TRANSMlnED)
MICROPHONE
SENSITIVITY

INTERMEDIATE FReQUENCIES

MODULATION ACCEPTANCE
RECEIVER BANDWIDTH

AUOIOPOWER

HI 10 Watts , LQ 1 Wall
15KHz with SKi'iZ deVlatoon
DYNAMIC 500 Ohm,
4 microvollS lor 20DB qwallng
.3 moc,ovolts tor 1208 SINAD
10.7MHz Forsll,f
455KHz Second IF .
7KHz peal< de'< !feel .... lh;vl 3KHz
. / 13KH.zmor.\tw'l 60S
./- 23KHz more Ih8n - 600B
'_Il>10801\_

VHF UHF ..... .foTEUR AN D .....RI NE COMMUNICATION EQUIPMENT Distributed by:
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ICOM
ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue , Wash . 98005
(206) 747-9020

ICOM EAST, INC.
Suite 307
3331 Towerwood Drive
Dallas , Texas 75234
(214) 620-2780



Call or write Mr. Armand D. Bouchard

erll!

TELE VI SION
PICTURE

TUBES

Washing ron Street
Westboro MA 0158 1
6 17-366·8851

.-' .

r
II,I _

Alden Electronic & Impulse
Recording Equipment Co_Inc.

STOP'

Write today fo r more information.

Allied Sales & Engineering. Inc
lJep l . :1O Pimento IN 171166

Td" plwrw 1l12-,J95- 6.1,5,1

DON'T JUNK THAT TEL EVISION SET_ ASE manu
factures the world's most complete line of television
picture tubes. No other company offers:

• Over 1700 types of television picture tubes.
• Most types im mediate delivery.
• Transportation in the Midwest - paid , % transporta-

t ion paid in other states.
• Tubes for Old or New Models.
• Cu mplete line of both black & white and color.
• Fu ll 2 year factory warranty.
• l owest prices anyw here .

FOR SALE
18" FACSIMILE RECORDERS

The leading ma nufacturer of 18 " FACSIM ILE WEATHER
CHART RECORDERS is now updat ing a n existing network to so lid
sta te equ ipment . This updat ing is mak ing ava ilable a number of 18"
weat her map recorders id eally su ited for anyone interes ted in
e xperiment ing wit h facsi mile.

These recorders, with su itab le receiver and FSK converter, can
be used to moni t or rad io weather chart broadcasts as well as press
wire photo tra nsm issions.

TITLE: Microcom puter
Dictionary & GUide

AUTH OR : Charles J. Sippi
This new microcomputer dictionary
fi lls t he urgent need for all com
municat ions people , computer
people. engineers. scientists and
ind us t r ia l i st s to become quickly
familiar with the terminology and
nomenclature in a new revolution
in computer control capabilities.

Over 5000 definitions and ex
planations of ter ms and concepts
[approx 672 pages) relating to
microprocessors. microcomputers
and mtcrocontrouers. There are also
separate appendices on : program
mable calculators; math and sta
t istics definitions: flowchart sym
bols and techniques ; binary number
systems and switching theory; sym
bol c harts and tables; summaries
of BASIC FORTRAN and APL. In
addition there is a comprehensive
electron ics l computer abbrevi at ions
and acronyms section .

Pr ice : $14 .95

For an up-to-the minute source
of microcomputer terminology
and definitions . . . send for this

NE\N
MICROCOMPUTER
DICTIONARY

6-DI GIT COUNTERS!

We have a whole wonderfu l line of unbelievable cou nters
starting at $45.95! Drop us a line or give us a call today .

Hufco ... P.O_Box 357 Provo. Utah 84601 ... (801 ) 224-3355

(250mHz)

"•
.,• • _',l'ltS·6

•., ~~'(O

•
(30mHz)

6-Digit Kit

"6 S-9
"

i MATRIX PUBLISHERS. INc_II Dept. SM, 207 Kenyon Road I
I Champaign I L 6 1820 I

PI",s" ,,,nd m" th" n~w MICROCOMP UTER

I
DICTIONARY "nd~' yo u, 15 day no risk t",1
q"a<ant~" If payment accompan ,e, o rde' we I
p ay al l ,h,pp,ng an d hand ling Chao9'" 11 11

I
c "sto m~" add 5°~ sales I", I
Nan'" _

I Ad,l,,·" I
I

City StM" I,,'
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r- ,
I Sentry Manufacturing Co. I

Crystal ParkI Chickasha. Okla. 73018 I
I Please send me you r FREE 1976 Sentry Catalog I

RIG HT AWAY!

I Name I
I Street

City State Zip IL ..

base of old radio tube s;
some of the coils bei ng
some w ha t longer were
wo u nd on to ile t pa pe r
cores and t hen glued to
the t ube bases. Caref ully,
I hooked up t he batteries
and t urned on the filament
switc h. It worked! I shall
al ways remember th a t
Briti sh acce nt a s the
announcer sa id : " This is
GSD , Chel msford , Eng 
land .. . .the pride of the
Bri tis h Em pi re . " (La te
1920s.)

My fi rs t transmitter was
a 20 A operating just In

the hig h end of the
broadcast band . I tucked
the telepho ne type carbon
mike inside the horn of the
Edison phonograph , a nd
cautioning one of m y
brothers to keep t he
spri ng wound and the
record play ing , I hopped
on my bike and off I went
to my grand mother 's
house, a bout th ree m ile s
away . Lo a nd behold I
found it on her Atwater
Kent Radio . The Dance of
the Hours was not loud
bu t to my ears it sounded
jus t great. Wonder if they
had an FCC in those d ays
and if they d id would t hey
have taken me in? If not ,
would what I have told you
here be a case for a
retroact ive hu st ler?

From the day 1was able
to hear He rsh Calvert a nd
t he hams of Pa sadena on
my junkbox rad io, I knew
t hat some day I would be a
ha m too. A fr iend of mine
at John Marshall J r . High
School by the name of
Har ry Crace was a ham
radio operator and showed
me h is stat ion. However ,
he on ly opera ted on CW
so that as I did not know
the code well enough to
copy. 1 was not greatly
impressed with Harry ' s
station . Later I was to be
permitted to speak into
the mike at Dow's Radio
Store on Colorado Street
In Pasadena Dow had his
big rig just inside the front

~-....

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 e lse
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 ne xt order with Sentry. You can
depend on us.

Sentry Ma n ufactu ring Company. ~
Crystal Park. Chickasha. Oklahoma 73018.
Phone: (405) 224·6780.
TWX-910·830-6425.

~f~9!!Y
Tuned-In to Quali ty.

WH6DBF
KIOXK - W6LZJ

~ r Bob Carrhner WblZJ
118 Cavrota Ave
Long Beach CA '10802

this des ire to communi- coils and putting toget he r
cate by amateu r rad io . I crys tal sets fo r the boys
suppose watc hi n g my dow n the st reet . (Early
fat her build ing that Hark- 1920s. )
ness two tube reflex and Certai nly, I sha ll never
later as he assembled the forget the day I completed
parts to our fi rst Atwater the " J un k Box Sho r t

W ho can say where it Kent on t he " b re a d - Wave Receiver" as per
began or ho w it got board ," the " bug," as it the inst ructions in Rad io
started? One just knows was once called, b it me! I News Magazi ne . It had
that suddenly there.-ew.ca"s,--_h.c'-,d-= my turn at windi;",&,--"plug-i n coils wound on the

I
I

12'



ACT 10 H/l /U
3 810d·1D Chl•• , 1f M

SCI""" H,«',.,

t ake adva n t a g e o f the
band open ing s which were
very good In those davs .
1958 - 1%9\ Kavla had a
contest going with Bernie
and the re sults we-re
depicted on a huge map
displayed on one wall of
the shack. There were two
co lors about evenly divid
ed around the world as tht,

American Made Quali/y a/lmporr Pnce

HH·210
11 C' , ••• I, ·10 Wl lIO

2l~ MH. fM TII"" . i• .,

~tC!.j...ELECTRONICS, INC,

7707 Records Street
Indianapol is. Indiana 46226

~tC!.j.HR-2Bgives

a lot to talk over

Here is everythi ng you need , at a price
you like, for excellent 2 meter FM

performance. The 12 transmit c hannels
have individual trimmer capac itors

for optimum workability in point 
to - point repeater applications.

Operate on 15 watts (min imum)
or switch to 1 watt. 0.35 uv sensitiv ity

and 3 watts of aud io output
make for pleasant, reli able listening.

And the compact package is

matc hed by lts price, $22900

Amateur Net

..

An FM Model For Every Purpose . . .
Every Purse

Full 12 Channel, 15 Watts
with HIILO power switch

HH6
12 Cn,,".I·l! win

6 Mi itl FM Tra. , ,, i,,,

stoppi ng . The greeting I
received quickly dispelled
mv mi sgiv ings and soon I
was look ing at a ham rad io
stat ion shared by Bernie
and Kay la B loom (w ho
later became ed itor of 73J.
I learned that since Bernie
wa s a psychiatrist on duty
at the hospital most of the
day Kavla was able to

----- - - - - --

that he ha s a sight
hand icap un less you were
to visi t him .

One day whil e v i siting
the Mental Hospital on
the win dwa rd side of the
Island of Oahu , I noticed a
f ine beam antenna riding
high on a tower . I rang the
doorbel l wondering w hat I
mi ght say as an excuse for ,

I
.. --

GATEWAYI

I ELECTRONICS
8 123 Paj:<' Blvd. 2 8 39 W. 4 4 th A ,,<' .

I St. Louis M O 63130 O<'n" er CO 80211

- (31 4 )427-6 1 16 ( 303 )4 5 8.5 444

IC SOCKETS

I ,
8 14 16 18 24 28 36 40

Comme rci al .24 28 .30 .36 .53 67 .84 .89 GOld

OS .21 25 .27 .35 .52 .64 .82 .86 h- in

l ow Protue .26 .34 ,36 AO .59 .70 ,88 .94 Gold

LS .23 .33 ,35 .39 58 .67 B6 ,91 Tin
I

Standard - .36 ,38 A2 .62 .74 .93 .99 Gold

CA - - Tin- - - - - -
Standard - .39 41 45 79 95 La 1.1 cor
Wire Wrap

CA· WoN - - - - - - - -
'"

lC sockets may be assorted for qua ntity
discounts. 1 to 9 pes . NET, 10 to 24 pes .
LESS 5%, 25 to 99 LESS 10%, 100 to
499 LESS 20%. WRITE FOR LA RGE
QUANTITY QUOTATIONS, D.I.P. plugs
and covers also available .

MINIATURE IrT :111
THUMBWHEEL IIIiJ 7 BII!lI

SWITCHES II~ -

BC D ON LY " ", ,,,,,, ,,,,,,, $2,50
COMPLIMENT ON LY "" " " " 2.75
BC D & COM PLIM EN T . . . . - . , . . 4,00
DE CI MAL , ,, ,, ,, , . . ,, . ,, . ,, . 2.50
END PLATES (PAIR) ".,,, ,,,, ,50
HALF BLAN K BODY, ... .... . . .40
FULL BLANK BO DY" " "" " .40
DIV IDER PLATE . . . . . . . . . . . . . .40

MINI A TURE SIZE 0.315 X 1.3 X
1.78

All switches are black with white
Figures and snap -in front mounting.

S ,:;, (III til;,,; til " '" o r,h'r
1'1 .." .,,· ;11('11,,1<' ~,dfi, ·;(',,1 p""/UI<".

VISIT US WHEN IN ST. LOUIS OR DENVER

window in those days, I
joined hi s ham radio class
but I just didn 't learn t he
code fast enough .

The day World War II
en de d I sto p p ed at a
drive-in in San Clemente
to get a cup of coffee .
1here r met a ham whose
call I 've since forgotten
but I caught the bug again
from him . Som eho w
acqu ired a beautiful Scot
or McMu rd o Silver Rad io
in a chrome or nickc
plated cab inet. H ow tha
cab inet shone when pol
ished: you could see to run
the co m b through t he
locks (i n t hose days I had
hair) It was there that
l ea r n ed to light up a
defect ive flourescent lam p
with the rf generated by a
low power oscillator .

O ne of the lad s in our
Rotary Club High Schoo
Yout h Croup by the name
of Ted Casad showed an
interest in st udy ing for hi s
ham ti cket. So th in king
that I too would get mine ,
I worked with him t hrough
the hours of sending and
receiving code and study
ing the theory . W hen we
went to the FCC off ices in
San Diego, Ted passed the
code test , I f lunked . Ted
becam e W&AM P . H o w
approp r iate af ter all that

... tudv ... .to get AMP.
When w e moved to

Honolu lu, Hawaii and St
P(>l l'r ' s Par ish I purchased
an I {allict-atters SX-28 and
l i s t cned to th e h am s
who ... e ranks I st il l longed
to join . I became acquaint 
ed with KH6BFF " Baker,
Fox . Fox ." Is there a ham
w ho ha sn ' t worke d
Smittvv H e ha s handled
traffic for and in and out of
the- Isla nds before , during
and at ter the war , When 
ever Smi tty Signed his ca ll
to end a Q SO, the re'd be
another ca ll waiting , usu
,1Jl\ reques t ing a phone
pa tch into the Island s,
Smittv is as hospi table In
pervon as he is on the air ,
T O ll wou ld never know
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marion ! Wh ile wait ing for
the ca ll to ar rive . I met a
ham who was goi ng to get
mar ried and whose fi 
ancee wanted him to give
up ham radio , fir st ! He
had two Heath Kit rigs for
sale . O ne the DX-35, the
o the r th e Apac he . I
bought both in my e nthus
iasm. Ne ith e r was in
working cond ition so that
when my ticket arri ved
one re ally gorgeous day in
December of 1958, I got
that DX·35 ou t o n the floor
and compa red it with the
wiring d iagram (yes, for
tunate ly it came with the
rig), Ah , there it was , one
of the wafers of the ba nd
switch had a broke n or
miss ing contact. I install
ed a SPST toggle switch in
such a manner that when I
reached into the cabinet
by st icking a lead penci l
(erase r-e nd-first) th rough
a tiny hole in the rear of
the set, I could just th row
that switch. It connected
an rf bypass conde nser to
ground ... or d id it ?

By noon of the day my
call , WHbDBF, arrived I
v..'a s on the ai r call ing
" CQ . CQ . CQ . de
W H b DBF . WHbO B F .
WH6Df3F k." I was a n
swe red immed iate ly by a
ham in Pea rl City out by
Pearl Harbo r. 40 meter s
was working!

I ordered a custom 3
element mo noband for 15
meters . It was made for
me by an antenna manu
facturer in Honolu lu . Fi 
na lly, one Satu rday afte r
noon, one of my congrega
tion , David Cha ng (a lso a
ha m ra di o opera to r,
thoug h not act ive at the
tim e ), Sm itty KH bBF F
and ot he r ha m r-a di o
opera tors In town co n
ve r ge d on St. Peter 's
Church and he lped me
ins ta ll the beam atop a
roto r a nd mat on the root
01 the rectory ,

I am af raid I spe nt mo re
hou rs that fi rs t year than I
should have in CW QSOs

GLOW_IN_THE
DARK" TT" PADS

Tn·16S ,
••n~·12~ '"• • , r

•• ,

cle rgy stat io ned out at
Wiama na lo Beac h, Lamar
Speiers , was a ham rad io
operator. I met Lamar and
through his ass istance and
g u id ance le arned the
code , the theory and
st ud ied once aga in for that
so elusive ha m t icket. Ye s,
I fina lly pa ssed the exa m-

'U1URJNG,
• Voltage ra ti nK~ up 10 20.000 volts
• Cun-e nt ral i ng~ up to 6.0 amps
• Full y glassi"ated d iode lluild ing lliocks lly 

GENERAl ElECTRIC
• W'de variel~ of st~ nclald aSSl'mlllle5 ~va, lab le In conligu,a·

!,ons such as naif ",ave. cemeo-tap, doo~ ;;nd llr,dges
(I 50 3 "nase)

• A•• '''''he tyPK
• "a'>dard~ "" ""'Iuenc, .n<! 'as1 S'*' ~:~ "I

~.

• Clpall e 01 ~p-.c "I many 011"ie!' ""....f"'lur=' 1Jpes
"'~IC~ ate no klnllf' ..... abl e l<>C~ ~ <on "'1' 0-1IS
IQO tulle tyPeS 866, 8n 8020. elc

• CuSlom des gns ~d ene """""ng loer;><:K
• Apphcab'e 10 ~,g~el 'ehab,111 appiocatoOnS soc~ n ,no

du,lflal cont.ol syslems. communoca1 on equ.pment, nam
'adio gea'. smoke Sl", ' orecior:alOfs, etc

FOR MORE IN'ORMATION CONTACT,

CO N DITIO N ING SEM ICO ND UCTOR DEVICES COR P.

Po.t Off, ce l o x No. 8 16 Wayne , N . J. 07410

Te lephone : 2DI _135.5459

TEl( 165
7 .1l S ·· . 1 .01 ··

6o S .OO

G U A R A ... TEEO RF PROOF

W'LL MO DuLATE ANY TRA"'SM ITTER

LED TO NE & BATTERY INDICATOR .
AD.J .LEVELCONTROL ~·I.VOC.I~ rn A .

XTA L CO"'TROLLEO O ' G IT A L C MOS

5 7, 50

SPEC IF Y 1'0 5 O R NEC CIlOU"'O

r-- IQuaM ,t y .l. 0 1 M ",,~e, 0" aPP ', ca !oon) - -

111 41 617 418 7 P I4I 617 11!>:' _
'--- - MON E Y BACK G UARA NTEE
5( ... 0 C HEC f< '" M .a . ICA RESl Of "ITS A D O. , T AX )

WITH MAKE' M O DE L O F TRA... SMlT T £ R TO ,

.~.. ELECTROGRAFIX ' "':0" <~" : . :::

CSde Silicon Rect ifier Modules

CLue OISCOU... T

0 '" 10 OR MORE

SH I""EO
FROM S TOC K

SINGL E U N'T ASS CAS E - r A LSE TON E PROOF

SC H E MA T ICS rOR J WIRE HOOf<UP O N REQU EST

TEl( S E R IES

(A ll 40" THICKI

TEK·t25
I .H" ' l.oS"

hours . Later I was to be
the instrument by whi ch
the board of d irectors of
the club were to be
pe rsuaded to move the
club meet ing place to the
par ish hou se of St. Peter 's
Church ,

Fate had finally smiled
upo n me ! On e of t he

For comp lete detail s a nd photo
see o ur ha lf-page ad in thi s maga
zine.

VANGUARD LABS
196·2 3~ A.e , HoIl " ,..,.... V""k 1 1423

ATT ENTION M ET RUM II

OWNERS

..........
VA NG U ARD has a high quali t y
synthesize r made fo r yo ur r ig.
You get 2,000 thu mbwheel
se lected channe ls fro m 140.000
t o 149.995 M Hz in 5 k Hz steps
at .0 00 5% accuracy over the
tempera ture range of -10 to +60
C and you r cost is only S1 59.95.
With the Metrum, one Vanguard
sy nthesizer cove rs both transmit
and receive frequencies.

We're Fighting Inflation
No Price Rise for '7~
FOR FREQUEN CY STABILITY
D.penll on J AN C,ys talS Our ''''91.' s tcc« 0 1Qua 'll

'"SIa' mate"als a nc eomDOnerTlS a s s u.es FaSI
D. Ilve.y h o m us' A • A ~

.....0 Crystals for Clr'.lEN '"
..~E" MONITOR "'<I1lfl lI~NO S

RECEIVERS 1i<l10/~E _?
CRYSTAL SPECIALS •
F,ecceecv STanlla'lIs

100 KHz (H C 13 1U l $ 4 so
l000 KHl IHC 6 1U) '"

"mOST a ll C B sets. TFl 01 nee "SO
(C B S yn t neS, l el C,yst a l on ,e QuesT.

•mate u ' Band on F T·2 4 3 e. $1 5/)

·HSOO
SO·lJI eTe. S3 OO Clf>;:l.mete. nOl ay ~,, 1 1

F" I l SI CI .SS m a,1. .lId 2Q' D~ Cfys la l Fo ' A"m~.. 1.
ac CI 2S' se ee cnece O' mone~ O' d e , No cearers
",e.ase

0 .,. ol80b Wh.n, 50n El«t,onlu . Inc:.

• 2400 C'YSI. , 0" . Fl . Mye.s . Fl • . 33901
An PNonu: lel3, 93e·2397

ClYSIIlS Send 10' lor fte.. ~.I.loli

pin s repre sented th eir DX
contacts . I was invite d by
Kevla to visit the HARC,
The Ho no lu lu Amateu r
Rad io Club, which met at
one of the U.S . Army
Forts out at the end of one
of the bu slines from town
It wa s dark there at nig ht
a nd not easy to reach afte r
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Hale Electronics Brings You , , ,

Call /wr ,te fo, details o n HP·~A Prea m p lor ~ mUs (S9 .9:>
k il. $13 ,95 """"d " te.te<l). ( Mo. ,,,• . add 4% ...1" . l u I
pn"... ppd u s " Canado

r

,..
--•

$46.50

~ - - .-

6 "
'0'" _ .

•• •'. . . '~.,-

MDDElIDC'lDD

to a friendly young Novice
in Ho nolulu . We so ld our
Wurl itzer 2-manual sp inet
to a not he r ham frie nd ,
KH60ES, and embarked
for Boston , Mass .

The night of December
1959 when my Nov ice
ticket expi red, I sat up
u n t il m idnigh t wis hi ng

REPEATER lD'er

Serving amateurs since 1928
Co ma visit us in " T he l and of tha Sky"

M a ster Charge BankAmericard

FRECK .~d'~ & .upp'.",__ In", .
3840 . ,"mo.. A. , .... ,. ".0 60' "". ",.... ,". NC n801

p,,,,,,, ' 10-<12~ 9~"

• All .ol id sIal" lully aUlomat ic ' opea'''' i<!enl ifio' and 10
com'<l1 mid on 3" ~ 6" PC b<la,d

. ' nc 'ude's ON 10 memor y . ;m erval lime,. hvy du lV
xmitte,- hold . wi'ch. lone gene'a'Of . ON speed and
au dio level conuol1

• Requi,e. 5vdc @ 2 00 rnA. ' egula 'ed. Wi,ed, le$led and
p ,ogrammed wit h you, ca ll

YOU ASKED FOR IT! ECM·5B
FM Modulation Meter

O N LY S' 3... ,. .. """.".,.. oM <' yOlo"~

oon ,H, ,'..".,np..' ,.... '"
Moot.. , om...It;" ,"" , ;" ",, ",,

. 0.." " , 30 500 MH.

. C....'", Con" oll.d 1o," 'y..,,"'O n
• I",,,op~ "". ""

T"I'E $I' [ E O$
It "'PM
. 0' 5. 10, 15.20
:><), 5.10 "'PM
202 ' 0. 15 ",PM
203 l5. 20 ",pM
101 25 wPM
' 112 30 ",pM

Compcode is now o fferin;;!
W2EM 8aginnar Radio Tal8Qf"llph Coursa

on . ix c....et te tap es com plele with w,ilten
mate'icll.t''''clu,ed 10 accel"1"ll t., lea", ;n,.

S i ~ h ou," 01 lenon. a'" se lf· su ff ic ienl and ha..-"
been on ' husia n ic .. lly u.ed by ..m ..I" u " . club. and
g ,oups 10 ' o ve, fifteen yea, s. O p"'a'o, i" ' lIO n,
p 'o<:edu , ,, s ign• . " Ic. , .. , .. l ully e~p l" i ned . L ....'n
cod " hom a n ,,~pe' l! Potfec l 10 ' n o vicas and
' '''tr eads ' Th" com... 10 beal all o l h ers l
#601 Co mplete Course $24 .95 (pi",. $1 handlin,)

Hale Electronics
P. o. ao. 6 82 _ Cap. G,.. 'doou , Mo . 63101

l e I. 3H J3• .Q.t20

NEW OPTIONS
• NICAD PO"'" pal< $ 20 .46
• Cha'ge' $ 29 .9 6
• Aud;o/.cop. outpu'

WI th .a,phono $ 12 .9 5
;Wi re ,,, call iar camplere i " f a. L:. _

""".d chooc . 0' m o ... . D....' 1o, $132,00 ", ,,,, 51,50 10' ' h;",,;ng
''''',ene ''''''''nto o<ld 4~ " ' " "'. C,..-"." 'DI' 146, 94 MH. $J.95
A U ."''''' ' "" , 57.10. .

ECM C"" "" . l<on
412 Ne, lh W.;"Oo<h A... .
E.on.v,"' • . 'nd' o~. 47111
812·.76·2121

WEGO T 'EM
ATLA S, COLLIN S, DRA KE,
SWA N, YA ESU, TE MPO and many
more in stock. Good select io n of
used equ ipme nt, ante nnas a nd
accesso ries. Qu ick courteous ser
Vice ,

donated by one of the YLs,
or are they Female Radio
Per so ns t hese days? I
loved them a ll.

Sudden ly , it was a ll
over ! We packed a ll our
earth ly goods in a sea van
incl ud ing the ham rad io
gear . I made a presenta 
tio n of the 15 meter beam

500 MHZ SCAHR MOOOU

Only 1.55 x 1.65 x .4 inches
Fits right into existing equipment

High sensitivity: 35 rnv, at 500 MHz
15 my, at 150 MHz

Input impedanc e: 50 Ohms
Requires 12 to 15 V dc at 100 rnA
max.
TTl compatible output FIN/1 0
Overload protected
PSM presceler module wired & tested

$ 99.00 plus S.85 shipping
WRITE FOR DATA ON ENTIR E LIN E OF
PRESCALERS
All orders please add $.8S for shipping Calif.
residents add 6%sales tax

~ I!!!!V Y a !!!!l !!!!le I!! ""I\.I!!!! !!!!l
P.O. Box 961 . Temple City . CA 91780

DUPLEXER KITS
PROVEN DE· I SEE JAN. 14
SIGN. HUNDREDS I I jL I QST RECENT
SOlD 'N US, • ,~,,~
CANADA, EU- r"ll ' EQUIPMENT
ROPE. CON· ALL PARTS
STRUCTION PROFESSIONAL
WELDED
ALUMINUM IRI. QUALITY
OITE & SILVER EVERYTHING
PLATED SUPPlIED
CAN BE ASSEMBLED & TUNED IN ONE EVE
NING. NO SPECIAL TOOLS. RECEIVER &
TRANSMITTE RCAN BE USED FOR TUNE UP.
MOD. &2-1 6 CAVITY 135-165 MHz POWER

250W ISOLATION GREATER TH AN
100dB 600 kHz. INSERTION LOSS .9 dB
MIN . TEMP STABLEOVER WIDE RANGE

PRICE $349.00
MOO. 42·1 4 CAVITY SAME AS 6 CAVITY EX

CEPT ISOLATION GREATER THAN 80 dB
600 kHz INSERTION LOSS .6 dB MAX

PRICE $249.00
OTHER KITS SOON TO BE AVAILABLE

14610 148MHz bl.d pm IInlr. 1296& 2304lnlerdigillt MI.ers
14410 450 MHz 250w lullt I"'p. 130 to 110 MHz nolt~ IIller kit

TUfTS B~,?, !O~.~.I~"c.!:.?n i cs
Pho... , 6 1 1':~96·8280

ter ies of skin effect a nd
the ins and outs of swr .
After the se rious part of
th e even ing was over ,
there was a big d rawi ng
for the many door prize s ,
a chance to swap one 's
" good ie s" for someone
el se's. Th e refreshments
were often homemade and

a ro u nd the wo rld . My
goal : to get that General
ticket before the Nov ice
ticket expired .

In Aug ust , 1959 , I was
invited by KH6CUP, the
preside nt o f Prec is io n
Elect ronics (my favor ite
ham store in Honolu lu) to
man a Novice booth at the
1959 ARRL Co nve nt io n
he ld in the Ka ise r Hotel
Build ing I won only one
contest in my li fe and that
was d uring the co nve n
tion ; I was g iven a set of
crystal ea rphones as a
prize for having the most
ve rified DX QS Ls in the
Novice class. I st ill have
those ligh twe ight "ca ns ."

The defin ition for privi
le ge in t he Amer ica n
Heri ta ge Dict iona ry here
at my des k is : " . . .benefit
enjoyed by a n indi vidual
or class ." I like that! How
better ca n o ne de scribe
the thrill t hat goe s with
pass ing on to others the
know-how of ham rad io ? It
is defin itely my privil ege
as a rad io amateur to g ive
to men and wome n who
are inte re sted the o ppor
tun ity to become li censed
amateurs . J ust as soon as
I was oriented as a Novice ,
the stat ion operat ing , the
anten na trimmed and set ,
my QS L cards printed a nd
the ink scarce ly dry . . .l
was organ izi ng a class for
Novices a nd Gene ra ls .
David Chang of my co n
gregat io n who did so
much to as s ist me in
Hono lulu too k the class for
Genera ls; I took the Nov
Ices .

If you ever get t he
chance to visit the HARC
in Honolulu , do so! I have
never seen a more ded
icated group of me n and
\....omen, boys a nd gi rls as
cons t it uted the Honolulu
Radi o Club . Ham s came
tram the ot her islands to
make the me et in gs .
Young people sat up front
bus y taking notes wh ile
th e spea ke r for the even
ing told us of the rnvs-
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and o nce a wee k for
bus iness at 51 .30 MH z
(on ly it was MCs in those
days). The social affairs of
the f if ty-o ne-t h irty clu b
were g reat. I st ill miss the
contacts I made on six
meters . They were gent le
men and lad ie s a ll.

It was through a contact
on six meters that I met
Joel Nicho ls K1MUE . 1
was later to be asked to
join that confirmed bach
elor in Holy Wedlock with
the widow of another ham
friend of mine. Joel and
Gladys were married in
the home of K1KQJ. Karl
Miles , the friend of every
six meter operator within
working distance of his
hilltop home in Wilton ,
New Hampshire .

Our first Vicarage in
South End Boston was two
doors from the New
Haven ra ilroad line . If I
happened to be on the air
when the train came by , I
took a bit of ribbing from
my friends in the QSO .
" Why don' t you get off
the t rack and let that t rain
go by?" " Is your shack
built over the t racks ?" In
the second vicarage we
we re e nsco nced in a
former hotel for women
provided the chu rch by
the YWCA , The shack was
in a corn er room on th e
fo u rth floo r . Ed, from
" t he ga rde n spot a t
Sc ituate on t he sout h
shore" hel ped me get the
six element Hy Ga in beam
insta lled. You would have
appreciated the sti r we
caused when Ed decided
we didn 't have to dis 
assemble the beam when
it came down from the
root of the small four story
tenement by the New
Haven tracks . Tied to a
rope and dangled over the
edge of the root , the
antenna was lowered
slowly to the front walk
Ed took one end and I the
other and with 20' of boom
and all the elements intact
we began walking the Yo

o MaSlerChaf!je

VI

- .-

at St . Stephen's innerci tv
rrusston .

When K10XK came
th rough the mail, I bought
a Gonset Communicator 3.
I met hams all over the
state. I joined the Six
Meter Mobileers and the
51.30 Club wh ich met on
the ai r every night to chat

Sty,. W - Black t
YPfI. bl ue WOrld.

....- 0 BankAmericard

Card No. _

Expiration Date' _

Signature _

ticket at MIT in Cam
bridge. Massachusetts . It
was the re that I met Bil l
and Marie We lch; it was
there t hat I took the
Technician test an d then
dropped out because of
the press of church activ
ities in Boston 's South
End . I was stationed then

o S6 -25O
0$10 -500

o $15 - 1000
o $20 - 2000

-n......-...........-

Style

Ow
World

Ox
Sateuite

o Cash o Check

How can 73 make su ch beautiful cards, printed on the best coated
stock, available for about half the regular cost? Our business is 73
Magazine and QSLs just help keep things going during slack days of the
month. We do this at cost just to keep busy - you get the benefit. How
many shacks have your QSL card proudly on display?

The world and satellite are printed in blue, your name, address and
call are in black. The QSO information is a standard form on the back.

DOMEST IC ORDERS ONLY

Name Calll _

and-save money'
ONL Y 86 for 250, 810 for 500, 815 for 1,000, and 820 for 2,000.

Address' _

City, State' Zip _

),ou KNOW rou need QSLs!

Get some you can be proud of...

Awards 10 be listed: _

OSL Dept.• 73 MAGAZINE. Peterborough NH 03458
---------------------

that I had a rig for a la st
CW 73 . I had tried all over
Boston to find one ham
who had a Nov ice rig he
might let me borrow for
that last n ight. It wasn 't to
be Perhaps , however, it
became a spur to go on for
the General . I learned that
one could study for a ham
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ly after moving to An
dove r I arranged to spe nd
a few hours each day
copying the code tape on a
gove r n me n t s u r p l us
machine . Finall y , wi th
new co nfid e nce in m y
code speed and accuracy J

thought I was ready to go
before the FCC examine r.

San Leandro, Ca

F LY ER A VAILABLE - SENO S .A.S.E ,

• MM 5320 TV CA MERA SYNC GE NERATO R _
t hi, LSI ch ,p , upplles lhe ba, ic sync funct,on, l a ,
e ,ther co lo, 0 ' mo no ch rome 5 25 line / 6 0 Hl
camera and v,deo a ppl,ca t,on" The p,ice IS S4 ,95
ppd , and include, the data shee!.

• l m,ec 2 102', , . . , . .. ,
500 n,ec 2102'~

1702A UV e rasa b le P ROM (uata)
5 26 2 2048.o it d ynamIC RA M Ida tal
MC 4024 Dua l 25 MHl vo ltage

contro lled m ull lv,bra lOr .. $4 ,95
MC 4044 PHASEIFR EO Detector . S4 .9 5
2527 Dua l 256 ·b ' t SH IFT R EG , ", . . . , .. $4 ,25
2533 1024·b't 'tat ic SH IFT REG .. , .. $4.50
8097 TrH la te HEX BU F FE R . . . . $150
5 309 7 ,eg, Or bed CL OC K CH IP (data l , .. $5.95
5 314 6 d ,g,t C LOCK CHIP ... $3.95

A LL PR ICES A RE PPD

• NEW - Solid S la te Mus >c·, 4K ~ 8 PLUG IN
Alt a ir 8800 compat ible MEMO RY BOAR D KIT,
Come, w, t h teste-d 500 n,ec 2 102 memories 
buffe ,e-d t "-<lale oul p UI - d ip ,w,tch ad dress
,e lect, Kit inc lud es d ua l·"de-d . p lated ·through
board. soc ke t'. capaCllors . re , isto rs. and 32
2 102',.
COMPLE TE KIT O NL Y su o.oo ppd .

• UNI VE RS AL/I·D a OAR D NEW FROM SO LI D
STATE MUSIC ALTAIR 8800 COMPATIBLE .
Board p rov,d e, One 8 b ot paral le l " 'flu t POrt and
one 8 bu para lle l OUlput port TTL. +5v reg ulalo r
a lld b read boa rd ing Wace lor anal her +5 v regu la·
to r, an un comm l\l ed 10 -3 regu lalor. 34- 16 pi n
ICs. 6- 14 p in ICs. 2 -8 p ill ICs. and 10 f,ll er cap, .
Kit ,nc ludes a ll paft, for the two ,m ert aces. one
+5v regula tor. sacket' fo r a ll d ip IC,. dua l·, ide-d
plate through C"C UII boa,d a nd as,emb ly instru c ·
no ns S49.95 ppd,

. 6 0 Hl . C RYST AL T IME BASE KIT w llh .01
percent crY'laL 5 ·15v ,d .c . o pera ti o n , Draws only
3 rnA a t 12 volt , d ,c, S ,ng le I.C, _ Very ,mal l , ire
- the P ,C, board " 1 \'i on . b y 2 in. 9 o t he r ou t p ut
freq ue ncie, are a va<lable on the board Id ea l 10'
use w,th th e MM 5309 clock ch,p a, a c loc k.
l lmer. or Slopwalch
COMPLETE PAR TS KIT S 10 .9 5 ppd.
WIRE D. TE STE D & CALIB RAT E D S15 .95 ppd

S34 95 ppd
S2995 ppd
$ 45 ,95 ppd,

$45.95 ppd .
$55.95 ppd.
s 395 ppd.

t ioned off as a den . It was
here that t set up the six
and two meter rigs, By
this t ime we had di sposed
of the Gonset 3, pur
chased and used for
some time a Conser G-50,
and now owned a Clegg
Zeus and Interceptor for
six a nd two meters . Short-

clock

TO OROER OR REOUEST INFORMATION WRITE :

car

J?::J~:>;SJ1J]~ Box 3357

TRADING CD.

. 6 d 'got AUTOM OTiV E CLOCK KIT complete
w ,t h ~ CRYSTAL TI ME BASE accu'a te 10 ,0 1
pe rcen!. 12 volt, d, c, ope rat ,o n - buil l in no ,se
,upp,ess ,o n and vo ltage sp, ke protect ,on, Read ·
o uts b lank w hen igni ti o n i, all - d,aw, 25 m A on
, t andby mode Ha, 3 In . ,eadoulS, U,e ot ,n yo ur
ca r o r fo r a ll app l,catoon$ where a batl~ry

opefa led c lock 's needed App'ox,mme "Ie 3'" ~

3 .5"' x 1,75"
WITH BLAC K PL AST IC CASE
WITH OUT CASE
ASS EMBLE D AND TESTE D

• TWO TIMING CLOC K AND STATIO N I,D . RE ·
MINDER - D'$p lay, e ,the r o f twO t lmeson the 6
d ,g, t d isp lay woth the flick of a sw ,tch. Bu ilt- in 9 ,6
m in . stet-on 1.0, l lmer f la,h." d i,p lay to att ract
yo ur attentoon. 12 ·12 . 24·24. or 2 4 -12 ho ur
d 'splay modes. AC o r DC ope'a toon - .0 1%
cry, ta l t imebase. Kot ,n c lud es a ll pan s e~cep t t he
ca,e and !fansforme, .
KIT WITH ,3IN . DISPLAY
KIT WITH6IN. DISP LA Y
WA LL PLUG TRA NSFORMER

Kit< on cl ud e a ll eleC!fonic pans. ,nst ruct 'on , heet
and e tched and dr illed P ,C board. Ca l,f. re"dents
add 6 % sa les ta ~ .

ALL ITEMS ARE SHIPPED WITHIN 24 HOU RS

the nu mera ls sounded like
j s and Zs!

In 1964 we moved to
Andover and took a pari sh
In Lawrence , Massachu
setts . Here J had the use
of a rectory, a ra nch sty le
house with a full base
ment. One corner of the
basement had been parti -

of a mile that led to the
new QTH. Traffic , both
mob ile and pedestr ian
stopped to ga nder at thi s
cont ra pt io n wit h many
arms and four legs man
euveri ng down the wa lk.
" What is it ?"

It seemed a ppropriate
at the t ime to respond
wi th : " It ' s a TV antenna
tor getti ng stations from
out of state! " I'm sure
many tho ught that that
was just what it was .

One hears a great dea l
of conversat io n about
hams who stay on six and
two meters, content to
operate wit h Tec hnic ian
class licenses. Certainly
there is much to be said
for doing so; I enjoyed
those years beyond any
thing I can now tell you.
Fr ie ndly QSOs every
evening I was free to
operate. Volunteers when
needed to he lp instal l
anothe r new beam or to
repair an old one were
ava ilable as close as the
microphone on my ri g . OX
was just as thri lli ng on six
meter sk ip and when
working the aurora as it
had even been on the low
bands .

Yo u might wonder the n
why it was that I even
bothered to go for the
Genera l t icke t. I remem
bered Gill Welsh 's ad
mon ition : " Do n' t get
stuck on six meters . . .go
for your Genera l! /I

I had on ly t ried once to
pass that insu rmountable
hurdle and that had been
in Honolulu . I was at that
time more concer ned
about passing the theory
than J was abo ut the CW
test After a ll, I was in CW
QSOs at some time of
every day working
actually around the world .
For every OX contact I
would answer request s for
contacts from Ca liforn ia
a nd every ot her state in
the Union , You know what
happened , of course! I
tlunked the code test ! All
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OF YOUR REPEATER
GET THE GARBAGE OUT

I made arrangements to
take the Genera l examina
tion at the New England
Ha m f c s t in th e New
Oce-an House Hotel in
Swampscott . My friends
caut ioned me that it wou ld
be- harder there due to the
((JIlIUSlOn and noise . I was

the last one to be a llowed
to " se nd" the code after
passi ng the receivi ng te st.
Thus , as I reca ll, a mong
the last to enter the other
room whe re the test for
the theory w a s be ing
admi nistered. I finished
so soon that I t houg ht I

must have mi ssed some
thing , and took a nother
look befo re turning in my
test. You know wha t a
thrill it was ...when I came
back a nd read my na me
up nea r the top of the list
of those who had passed!

Now , it was a who le

new ball game; only a ham
w ho has been on six
meter-s or two wit h no
hope of worki ng the low
bands can know how
ditficult it is to get into a
good CVV contact on a
regular basis. I had missed
t hose CW QSOs In the
Novice port io n of 15
meters . ..a window wide
open to al l the wo rld wit h
,I vast view 01 all the
ronnnents a nd ma ny shi ps
.md is land s In t he seven

IN DETROIT YOUR DEALER IS AUDIOLAND

,>PclS.

One half of my shack
now became a low band
station wi th " m y poor
ma n ' s Co lli ns: the SX 117
and the HT 44 , matching
u n it s by H a lli c ra ft e rs "
The rectory yard on the
west s ide now became a
sma ll ante nna farm . In
verted Vees for 80 and 40
mete rs, a 2 eleme nt Hy
Cai n bea m for 10, 15 and
20 meters, and stacke d six
and two meter beams . I've
never had it so good s ince !

Here in Long Beach ,
Cal ifo rn ia, we li ve in an
apa rtment , and while our
lan d lord is a forme r ham ,
there reall y isn 't much
room for a satisfactory
antenna installation . I live
in hope; if any K or W6
reads t his sad ta le , a nd
wa nts to make a fellow
ham hap py in his "old
age ," please d rop by and
let's sec if we can't put up
an antenna that wi II a t
least work Honol ulu . I
ha te to th ink that I will
have to move back to New
England to get on the a ir
agai n. St ill it would n' t be
such a bad idea; I'd li ke to
see a nd talk to my ma ny
fr iends back t he re once
agai n . One more rea son
for having a n antenna that
works at my prese nt QTH !

By the very nature of
my p rofe s si on I m e e t
man y peop le of all ages
and races . But if I had to
choose a hobby to take t he
place of ham radio , I'd be
lost. Noth ing I can t hink of
tak es the place of amateu r

(415) 348-3858

, ',

-

San Mateo, CA 94401

WITH A SWIVETEK DUPLEXER

SEE THE MICROPLEXERS
AT YOUR DEALERS - OR CALL OR WRITE

FOR OUR FREE CATALOG OF
DUPlEXERS, FILTERS AND HELICAL RESONATORS

--
-=-\~-,

~

~~---

105 No. Amphlett Blvd.
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$45.95

If you are not a ham and
are looking for a way to
make last ing friendships
and a hobby that 's endu
ing , w rite me or vis it with
you r neare st ham and go
wit h him to a ham ra dio
club . You 'll be g lad you
did! •

$54.95

(408) 683-4240/ 226-1780

2 METER CIRCULAR POLAR ITY

WINNER 1975 UH F WEST COAST
ANTENNA CONTEST
NEW... KLM 432-1 6 LB 15 dbd 16
ete. yag; for 430-434 MHz complete
with balun

• Great for OSCAR. FM, AM and SSB
• Gain 9.5 dbd
• Co m pl e t e wit h harness and

balu n ... ready for 50 Ohm feedline

your local KLM DEALER (see June 73

had the p lea su re of help
ing to get their tickets
should read this, I certa in
ly would like to hear from
th em . W here th e y are
living , what sort of a r ig
t hey ' re ru n n ing a n d
what 's n e w w it h th em
since we last talked .

ELECTRONICS

2 METER SSB/CW

Options now available fo r ECHO II
• USB!LSB mod kit for reception of

OSCAR 7 mode B 2 mtr downlink
• LOW NOISE 12.5db nf tvp.l preamp

• Echo II 2 meter SSB!CW transceiver
• 10 Watts PEP output
• Comple te with microphone, two

power cords & mobile mou nting

bracket $389.00

Write for complete catalog or contact
Magazine for COMPLETE LIST)

,
TJlINKIN ABOUT

@~©£rn .

K Lk\A HAS IHl ANSWlRS ....

1600 Deck er Avenue, San Marti n CA 95046

I know I cou ld write a
book about the fun and
people I've met in ham
radio . There ju st isn 't
room in 73 M agazine for
it : but I am p leased tha t I
had th is op portu nity to
share some of it with yo u .
If any of t hose fe llows I've

radio; I s incere ly hope
that in the years to come
everv generation of young
people will be encouraged
to become amateur radio
ope ra tors and to use the ir
talents to com m u nica te
across the sea s a nd per
haps some day throug hout
our so la r s ystem or be
vend .

Once a year in the ea r ly
tall when the resort ra te s
tall to leve ls a ham could
afford to take advantage
of , a grou p of six a nd two
meter hams used to get
together for a weekend at
toed . fun and fellowship .
A fine s uppe r around a
large table , a spea ke r or
lu st table conversation
duri ng the even ing and
th en the next morn ing
after early coffee together
we 'd go somewhe re for
b reakfast . Our genial host
for those Friday night
affairs was Jim K1VPE of
Moody Beach , Maine. H is
XY L Betty wou ld have
every t h ing a ll se t a n d
ready for us when we
arrived . Ji m would open
up his private den (like a
s m a ll n ight club with
tables and spectacular
paper on the wa ll. .. and a
dandy bar ) to our sma ll
group . One of th e rare
treats that we re a bon us of
tho se weeken d re trea ts
wa s to awaken early and
walking upon the beach
see a Ca nadia n goose land
on the sand nearby. What
a proud bird they are . No
pr o uder bird tha n that
ham who lor th e first t ime
ope ns the enve lope and
removes his FCC ticket to
the airways No prouder
member of the human
spec ies than that ham who
having bu ilt his first rig ,
tu rn s it on a nd it works!
No ha ppier ha m in all the
world than the operator
who having ca ll ed his first
CQ.... hears his ca ll com
m g back trom another
slat ion . down the street
or Tram across the world
it' ... all the same!
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being competent. ThE' li
censee should be ab le to
prove it .

In f ifteen years of
commercia l broadcast ex
peri ence , I have only
needed to ask outside help
two or three times . Of
course, in a nu mber of
situat ions , the re was
anot her engineer working
with me on a project . and
two heads a re better than
one; but more often than
not the broadcast e ngi
neer , as we ll as the
amate ur, is on his own.
Using common sense a nd
re membe ring his theory
will so lve almost any
problem that comes up.

Most trouble s tha t hap
pe n ca n be listed in s ix
categories. Arra nged from
the simple to the complex:
1. Tube t rouble s .
2. Power supply t rouble s .

a . Plug it in
b . Blown fuse

3. Mtsad iusted circuits or
cont rols .

4 .Dir ty co ntacts o r
cont rols .

5. Loose o r broken con
nect ions or wires .
6 . De teriora te d com

ponents .
Tube troubles ha ppen

most often a nd are rela
tive ly easy to co r rect.
First, look to see if all the
fil ame nts a re on. Simple
as th is sounds, the re a re
ma ny people who don't do
it . Find out which circui t
doesn 't work and substi
tute tu bes in it; or better
yet , check them a ll in the
tube tester . One of the
firs t thing's I bought when
I establ ished my amateu r
station was a reputable
tube tester . The Eico 667
come s in kit form , is
priced right , gives a valid
test , and has inst ruct ions
on how to set up for new
tube types . An adaptor is
avai lable for test ing older
tubes in case you run
across an 83 or something;
a magnoval and ten-pin
adaptor are also available .

•

FOft " n Radi o
AmUt ur Ca libook

OX Listings
$ 12.95

with
3 Stnice
Edit ions
$18.95

-.---_.-

---

Anvone \vho holds an
amateur license of Tech
n ician or higher , or a first
o r second c fa ss radio
telephone license , should
be ca pable of pe rforming
repairs and maintenance
to his own, or almost any,
equipment. The FCC, by
issuing the license, has
ce rtified the hold e r as

On dealer shelves Dec. 1, 1975

c~ lIb'c:M.l'\! -:; .,. . 4

lI<" ., ,

Don't wait unti l 1976 is half
Oller. Get your new Callbook l.
no.... and have ill full yeil" of the
mol.t up-to-date QSL informa
t ion available ,,"ywhe'B.
The new 19 76 U. S. Callbook
will have over 300.000 W & I(
listing s. I t will h ave calls. li
cense classes. names an d ad ·
dresses plus the many valuable
back·up cha rts and refe re nces
you heve come to expect f rom
the Callbaok.
Spedalize in DXr Then you're
look ing fo r t he new. large' than
eve' 19 76 foreign Callbook with
Over 225.000 calls , names and
addresses of amateurs outside
of the USA.

Unil.td Stalrs --
Callbook
AllW&K
Li.tif>9\
$13.9 5
witll
3~mce
E~ iUo..
$19.95

c--=_ C"""W'-- , - III._ c::a D-~--- . -- ·ro ...,•.:::::: __:::: ~ Jlot.r -'l' -~
.,~- ....

callbook

RAD IO AMATE UR116 k
Jit

c a cc INC

Dept. B 925 SlIerwood Ori"
lab Bluff, III. 60044

Musts

<>-150 6lISy-to-buId.
t9l-(JlaIty elBcbuliC; kits for
.... hobbyist.expai i . oler;
tedI"idann ...... :aIC.

164 kit s offering better value,
greater choice than any other
kit s avai la b le today . For f r e e
catalog, write:

f~~~~n
Amtroncraft Kits Ltd.

~m HFl' 1 West 131h SI .,......:.:.:.:~~:: ,o NewYork,N.Y.10011
(212) 255-2362

Isn't it timeyou
had another
choice in
electronic kits?

Introducing...
the other
choices:

Maintenance

Pdul Sc hue-tt WAf,(Y P
14471 DdVI,> ~d

I ,x:l l CA '11140
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fer Tuning " T
two 807s a~d h;s took Out

Dirty can t a use.
s~ns;ble for ~ts a re re
"'!,sfunctionin any th ings
d IfficUlt to t, g but Can be
program of Jnd.. A regUlar
tact cte sqUI rt ing COn

aner Cd' -
ca rbon tet) . On t USe
and lever fO t? all rotary
into all rela SWItches and
make troubrescf:nta.cts wilt

__ DotJng ex-

*

$200.00
$225.00
$125.00
$200.00

HOUSECLEANING SPECIALS

a nd ge t a .
Triplett Af HI c ko k Or
my k·, · t er b u ild ·I ,l se t Ing
r.epair s ta tion n

f
It to the

tlon since I / Or ca lib ra_
b a so u ·r oa d ca st se It inh . Work
aVJng a Vol . No t

availab le tage standard
On the Po~nd not relYing
105-130 volt er COm pany'S
wa s well source, the $5
these un it s Pe nt. W ith

s standa rdized
,

FE72JA3
RE72JB3
RE 5 3JC6
FE/RE7 3JA6

G ENERAL ELECTRIC PROGRESS LI NE MOBI LES
Moch,1 Freq . Ra"lla Pow... output Powe, Sup ply
MAlE·1 3 30 to 50 MH' 30 Watt. 6112 Vib rato r
MAlE.1 6 30 to 50 MHz 60 Wan. 6112 Vibrator
MD/ Y.17 3O toSOMHz 100Watls 6112w.dynamotor
MT·13 30 10 SO MH z 30 Watts 12 t.ansisto'
MT·16 30 to 5 0 MHz 60 Watt. 12 tran.istor
MT·11 30 10 50 MHz 100 Watts 12 transiuor
MAlE·3 3 152 to 112 MH z 30 Wan. 6 /12 Vibrato,

ANY O F TH E ABOV E FO R ON LY $35.00 N.
So.... ara 0 .... of a k ind . weedy a H CU nel cho ice.

G ENERAL ELECTR IC TPL.
42 to 50 MHz 100 Wails
4 2 to 50 MH' 100 Watt.

15 2 to 112 MH z 30 Watts
15 210 172 MHz 80 Watts

RCA MOBILES
15 2 to 112 MHz 30 WailS $40.00 12 T, an" sto<
4 50 to 4 70 MHz 15 Walt. $40.00 12 T,ansisto .

25 to 54 MHz SO Walt. $60.00 12 T.an$i.,or
148 to 172 MH z 30 WilliS $60.00 12 T. an. isto r

A ll i t l"m. ar.. limit ..d qUiIlnt it)· , so m .. iIl'l" only o n.. o f .. kind.

CMCE·3O
CM1E·15
CMFT ·50
CMCT ·3O

We have so me odds and ends left fro m our specia l
deals in the last year, which we must move to
make room fo r the 1976 deals. You can save if
you act now while these goodies last.

WILL NOT BE UNDERSOLD!
Start The New Year Right With These Dandy Deals
MOTOROLA HT-200 HANDlE-TALKIES
Light Weight - All Transistorized
H23DCN 1% Watts output only S125.OO
H23DEN 2 Watts output only S150.00

Quantities are limited so please specify your
second choice.

*

Thi s Un't
PIlot light hCOfl1es 'With a
neve- SOCkc ecker in the
,h er. /e Socket (30 replaCed
because cents Or so)
h man yaVe the ' nOltars
bOHom , an~rthieaJ a t the
ed thl.;' tub f S preVent.
inserted . e rom being
(PIlot Ugh:; cathe SOCket .
ed from the n .be check.
grOund.) gnd cap to

It ;sawis
throw aWa e praclice to--«: i beweak

Or
also Wise pra:;' s , It is
~ spare or two ICe to keep
In case you I arOund jllst
5:10 Pm F . oso a tube at
friendly pa;:~rt and YOUr
be oPen . ouse Won't
A A UntIl 9-00
' V,onda y. I kee . am
one spare t- P at least
tyPe, or if ~~ every tube
are ;n USe re than six
spares . Fa: f~t least two
two So th als, I keep
both of th at the y Will be

e same
mate age in approx i _
Changed T c: of being

. U es d
50 mUch th on ' ( COst
kece;ving.ty;: the smaller
em On hand ; can't be

6.146 is relati~ h~ PoPular
.SIYe, althou ely Jnexpen_
IS a diffe gh a 4~ lQJ()A

F renr story
rom exn.c. . .

Po p"",nence
Wer suppl ' mOst

ca Used by y troubles are
plugged in S0N:ething not
Cord, Or a ' I e the ac
exam p le t hm ore e Xotic
plate cap is e rectifier
Look for d ·:;ot connected
cap I lOnthe/ ·. . t goes . h Pate
109 to look WIt Out say,
ea rly in th at the fUse
learned this oe gam e ; I
way once ne the hard

M ost a·m
be able to 7teurs s hou ld
lUsted circu it OCa te misad_
Tan ks rna s Or Con trols
resonance . ~enot be at
may nor b utra"Zation

0 , d · e correct B ·
n Ye ma . las

proper A Y not be
VOM ·a gOOd VTVM and

. re W h
~e lght in Ex° rt their
licenses a t thist ra ~/ass
have One of e PoJnt.,
Heath mak ach . Eico and
Or you cane excellenr kits

go fuff blast

"j"f:R.1J~ .- .4. /1 I/I""'S art" sold os is. Jf no l as rf'pruenled r .. ,um (or ..xchan~ or ,...fund lour option}
w i t h i n 5 00)" 0 1 rece ip l ••hip pinl/ charflU pr"poid, JIIinoia resid"n/s add 5 ~ la x . /'",.,on a/ checks m usl
ct..a r b.. f ore ship ....."I . .4. /1 i l l"ms aN' ....nl shippinll eharll'" coll..ct unl.... olhf"rwiIW .p..cifi ..d .
Aet..·..ori.·a do nol in d u d .. eryltals. N'''do. relay Or antenna .
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Now you call learn tll(~ ('mit' in a fract io n of t11{~ tim « it

USf,ti 10 lake!

ONLY $3.95! 73 is In the publishinll. buoine.... . nOl
tlIpe•. so these Itr.. p rked much lower lhan anyon..
..I... co u ld ""n th..m. II.....· y ou ever .....n o n.. h our
c au ..nes fo r under 56?

NEW CODE SYSTEM

used these leads to bypa ss
t he swi tc h in stead of
squi rt ing the clea ner into
the contacts .

Loose or broken connec
tions can be bra incrack
e rs . especial ly the inter
mitte nt type . After dis
connect ing the ac a nd
grounding a ll filter capaci 
tors a nd hi gh vo lta ge
po int s , pull and s ha ke
every wire you can fi nd .
Using an ohmmete r can
show high resistance con
nec t io ns t hat shouldn ' t
e xist. Afte r u s in g the
equipment , and removing
a ll voltages, look for warm
places (current thru high
resistance means heat) .
Of course, if smoke comes
out , you can find it right
away. Check all connec
tions aga inst the diag ram;
check a ll socket voltages
and resistances . In one
comme rcial transmi tter I
found a missing ground
wire on a meter switch
rendering two posit ions
inoperati ve . M y own
sc ope s topped working
o nce; a f ila ment lead
rub be d where it wen t
around a corner, shorting
to groun d , hence no
filament voltage . Find out
which sect ions work OK
and which don 't. Modern
plug-in transistorized
mod u la r cons t ruc t io n is
wonderful. Pull out the
defect ive board a nd plug
in one that works , then do
the maintenance at your
leisu re .

The ope rators at a
broadcas t s ta ti on once
told me the transmitter
wou ld turn itse lf off and
they 'd have trouble get
ting it back on. I fi gured
they were runni n g it
wrong since I neve r had
the trouble . One night ,
du ring routine ma inte n
ance , I couldn' t get it to go
on ei ther . Aft e r three
hour s of pullin g, pushing,
kicking , tapping , etc. , I
saw a n a rc in the output
sect ion, The trouble wa s
in a variable inductor -

of the a udio co nso le .
When rewir ing th e cont rol
room , I removed th e leads
a nd foun d one of the
output cha n ne ls didn 't
\vork . Us ing the s rg
nal ge nerator-an d-scope
me thod , worki ng back
from the output , I found
the signal was blocked by
DIRTY SWITCH CON 
TACTS. Som ebody had

Zi p

c~, _

four speeds
available

Plays on any cassette player so you can
practice anywhere anytime!

u 6 WPM Th is is the p recrice tape fo r the
Novil::e a nd Technic:ian tc enses. It is made up o f
o ne souo hour o f c ode, sent at the o ff ic:ia l FCC
sta ndard (no o ther tape we've heard uses eiese
standards, $0 many people fl un k the l::ode ....,.."
they a re suddenly - under preS$Ure - faced w ith
d'arilCterS senl a t 13 V4) m and spaced fo r 5 V4)ml .
This tape is not memorizable, u nlike Ihe zany 5
wpm lape, 5lr1l:e the code groups are e n tirely
random l:: harac ters sent in groups of five . Pr8Cli(;e
th is one du ring lu nch, while in Ih e cer, any~ere

a nd y ou 'lI be mo re than prepared lor the easy F CC
exam

o 21 WPM Cod e is whal gets Y OU When you
go for the e>t t ra Class license. It is so embarr assing
to panic OU I just because you d idn ' I prePare
yourself wi lh th is tape. Though this is o nly o ne
word Inler, Ihe l::ode groups are $0 dif h ::ult that
you 'll almost fall asleep l::opying the F CC Sluff by
comparison. U$l'rs report tba t they can't believe
how easy 20 per really is wi th this fa nlastic o ne
h our tape. No o ne who Can copy the se lapes can
possibly la il the FCC te st . Remove a ll f ear o f th e
code fo rever with th ese tapes.

ORDER NOW-

StlIl ..

can tell the frequency of
the signa l, whether a ny
attenuation has acted on
it , or amplification; you
can See ext reme distor
tion, and if there is no
signal where there should
be, you know the circuit is
open.

One broadcast station
had severa l cl ip lead s
connect ing va rious part s

-.,

!> WPM 1 hr ca ....rttr SJ .!:! !> 0 14 WP M I hI ca._U.. SJ.9!>

6 WPM I hI uss.. tt.. $3.!:I!> 0 2 1 WP M I hI ..........U .. SJ. !:!!>
[J a ll fo ur ra...... ltu SIJ.9!>

73 Magazine - Peterborough NH - 03458

.,-
o 5 WPM Th is IS the beginning tape for

people ""'0 do not know the c ode at aU. It takes
them through the 26 terrers, 10 numbers OJ nd
necessary punctual IOn. complele w. th pr .lCllCe
ewIV slep 0 1 Ihe Wily usIng the newesl b litz

teilCh ing lech niques. It is almO$I miraculous! In
o ne ho ur many people - including k ids 0 1 len ~

are a ble 10 master Ihe code. The ease o f le ilfn mg
gives co nfide nce 10 begin ners w ho migh t olherwise
d rop ou t.

o '4 WPM Code groups again, a t a br isk 14
per $0 YOU will be at ea$l' when you sit down in
front o f the S1eely eyed gov... nment ;nsPeclor and
he $Iar\5 sending you plain language at o n ly 13 p er.
You need Ihis e>ttra margm 10 overcome the panic:
whic:h is umversal in the lest s lN a t io ns. When
you've spenl your money and time to take the lest
you 'll Ihank heavens you had Ihis back break Ing
tape.

I
I S ...m..

I Add r..S$

I CIty

I D
U

I
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pedit ions as rare as a
co ntac t with Ti be t. A
con tact burnis hing tool is
quite useful , but please
don' t use a na il file . One
way I have used to locate
the more exotic proble ms
of th is nature is to put a n
a udio tone (I like 400 Hz)
on the li ne in quest ion and
trace the signa l with a
scope . Wi th a scope you



to WA2AP J ..nd WB 2AQM, fo, tra nsposing their
pho tos on page 1 1 of the Januar y issue.

C",","" T . .. . '0 .. ..

. . ..... _ ,,_ "00 to _ _ " • • • ~_

._, .._~ _. w., >00 _

M"~," ,...' '" ""~_ _ _ ,
, _ A _ ' " . _ 0., . • " , ••• ,
' ' ~ _ ,_ .. '_ , _ 0 _ _,_ ..
••• only $29.95

hours on our stations , we
should take care of them
properl y . When , fro m
time to time, something
goes wrong, the license
holder should be able to
fix it . In some cases. you
may have to use the land
line to ca ll your friend
across town to give an
assi st , but it would be

ODUPLEXERSo
" '" I~ .oo , ",,".. . _ ' 32 .00 ; ""'''' ' . . ...... ..Of"""', "''''....T"."IT'!.....<iT " ' '''''"'"'''0'.""'"'""'0. ..,..." p""., " 'f< "" CA" ,"" O< T",""
Varden Electronics Company
80.191 . Jl ck,on. Mlchlll i n 19201 . (5171781·U99

We' ll team UP a b,and new Brimstone 144
wit h Touc h-Ton. - ln tedace an d Automatic
Ele<:tr ic Pad & End ooure, wired and ,eady
to gO ••• all for Only S1 10.00

R anch la nd . Ante lope , d eer , e lk, wild
hor ses - You r " A n t e n n a Ranch." 10
A c res $30 down , $30 month . FREE
info - m aps - photos. O wner : D r ,
M ic hael Gaut h ier, K61CS
9550 E. Gallat in Rd ., Downey CA 90240

MILITARY
SURPLUS WANTED
Space b u y s mo re and pays m o re . H ig h 
es t prices ever o n U.S . Military s u r
p lu s . especially o n C o llins equipment
o r pa rts . W e p a y fre ight. Call co llec t
n o w lor o ur h ig h otter. 201 440 -8 78 7 .

SPAC E ELECTRONICS CO.
div . 0 1 MIlit a ry Ele c tron ic s Corp .

35 Auta Cou rt, S. Hacke nsack . N.J . 07606

_ ' • • ' 0 '. 00 ..." . ' . ..~ <.... "
SST Eloc"onocs, PO eo> 1 l_CA 902llO

~ ...~ Vik ine a nd T~n-T .... fiju ip m"n! availabl.. .

WYOMING - UTAH

· T .:'>I . of A . T , & T .
Call or ,,·ri t .. for immedi" h· ..ssislan ..... .

SST T·l RANDOM WIRE ANTENNA TUNER

COMMUNICATIO N SPECIALTIES INC.
97 AMSTE RDAM AV ENUE
P.O. BOX 471 WARWICK, R.1. 0 2889
401 ·7 38 ·32 87

STRETCH
those dollars!

the dust out of th ings once
a month or so .

Pe rhaps some of these
suggestions reflect my
work in commercial broad
cast, but I don 't th ink any
of them are impractical for
the average amateur . Af·
ter a ll , when we have
spent many hundreds of
dollars and co unt le s s

OUR APOLOGIES

CORRECTION

SOLDER CIRCUIT
BOAROS EFFORTLESSL Y

Rotates 360
0

- Great fo r Clock K it s .
FANTASTIC! ! LO W LOW $7 .50

patent pending - shi p ped ppd.

W. N. WELLMAN CO.
BOl( 722, Fenton MQ 63026

MO residents add 201 raK

QST QST QST de K6QX
The WORLD QSL BUREAU has moved to a
New Addressl ' From no w o n, please send your
cards to : 111 Farm Hill Way, Lo s Gatos, CA
9 5030 We p romise the Same dedic~ted service
th~t W 6K G has given yo u t hese many ye~rs.

73 OAM K 6Q X
lP.S. We'll still forward yo ur cardl to
anywhe re in the world fo r 6 4 each . )

Computer Hobbyists!
Ba rga in hunt and sell via ON _ LIN E

18 is sue s/ y ea r - $3.75
Fre e sampl e issue

ON _LINE , 24695 Santa Cruz Hwy.
Los Gatos CA 95030

In the a rt icle, " Updat ing t he Hear h kit
IB· 1101," in t he Nov/Dec issue, there ar e a
coup le o f mistakes.

In Fig. 2, lro nt wafer, V2 pm 14 a nd V3 pin
14 are reversed. V3 should be t he to p lead
shown.

The printed circ uit board in Fig. J has a
mistake. The ground connect ion of the 1490
sho uld be pin 10, OOt p in 9 as sho wn. Pin 9 is
not uti lized by t his c ircuit.

speaker un its . When not
in use, these are protected
fro m t he ever- p rese nt
dust fi ltering in. At one
commercia l station, no
body dusted or vacuumed
for three years before I got
there, and the dust had
turned to mud . Nobody
will get mad if you use the
vacuum cleaner to blow

Both
Hands
Free

the contact whee l was not
making good contact and
opening, and the overload
relay turned the transmit
ter off. A very simple
situation that took a long
time, and a lot of luck, to
find .

Afte r any equipment
gets old enough , compon
ents will deteriorate . Cap
acitors and resistors will
change values , insulat ion
will crack and peel, phen
olic switches and circuit
boards become bri tt le and
crack, screws and bolts
become loose and fall out ,
and a ll sorts of other
myst eri ou s thing s ca n
happen. Often it is easier
and cheape r to replace the
whole un it than to repair it
piecemeal. These printed
circuit boards, if cracked ,
will in effect break the
printed connections . Even
a microscopic crack will
open a lead . A bead of
solder down the conductor
will repair the break. For
transformers and chokes,
replacement will be ne
cessary if the voltages
deviate excessively from
origi nal values. Likewise,
res istors and capacitors
wi ll have to be replaced if
they no longer do the
proper job . The ene my of
components is primarily
heat and dirt . If you keep
both at a min imum, you
wil l have minimum trou
bles in later years .

Place everythi ng so th at
proper ventilation is as
sured - this keeps the
heat down . Generally ,
commcrctallv-made equip
ment and kits are well
designed to remove heat
properly . leave lots of
room for circulat ion of air .

Make dust covers for
your equipme nt. At
WAbCPP. t he XYL is
qu ite accomplished on the
sewing mach ine , a nd
made some plast ic du st
covers tha t exact ly fit the
various components , in 
cluding the power su pply-
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STORE HOURS: MON·FRI : 9 A .M. ·9 P.M. SAT: 9 A .M.· 6 P.M.

I

"

Alarm Foil
Antennas

While in my ne ighbor's
house o ne day explaining
how I can phone patch her
brother in Germany. I spied a
newly installed alarm system.
It was the usual type in which
thin foi l is taped around t he
wi ndow to form a closed
ci rcu it. Whe n the windo w is
b roke n, t he foi l circu it o pe ns
and the alarm sou nds. The
foil looked so pleasant and
neat on her huge pic tu re
window. Since I am always
looking for new t ypes of
radiators (and wh at ham
isn ' t?), I wondered about
alarm fo il. Indoor antennas
are not new to me. I had
some indoor dipoles in my
o ld a part men t but they
always looked so ugly and
had to be re moved when
guests came. Perhaps fo il was
the cosme tic answer.

Wi ndow foi l is not as easy
to obtai n as o ne might
expect. It seems that the
alarm install ers want to keep
business to themselves and
frown o n homc brewing
interlopers. I called a fe w
places and they refused to scll
it to me. Th is is odd because
both Lafavcue and Rad io
Shack have it in their
cat alogs. I f inally got a roll
from t he man who installed
my ne igh bor's alarm. A 200
foo t roll cost about th ree
dol lars. T he tape I bought has
a paper back ing which is
peeled aw ay exposing a st ic ky
foil. I made several test s a nd
found that the tape cou ld be
app lied to a pa in ted wall and
la te r remo ved without leaving

Larry Kahane' WB2NE L
4259 Bedf ord Aile.
Brooklyn NY 11229

' OI. ~ TO F"", " /~.---,c:c=--,
.'CoNT UG~~-f--.,.:_""::::':'::':'__-J

primary supplies - 110
volt single phase and 220
volt three phase. Some
body pu lled the breaker
on the 220. After that, it
worked great. Let's see,
that ' s reason 2. Power
Supp ly Troubles. Plug It
In. _

6•. Regency HR·2 B
7•. S.B.E.
B• . St andard 146/B26
9• . Standard Hor izon

144.00 to 148 .00 MHl usi ng 22
chiln nllts

Tra miston . . . • . ........ ...23
FET •• • ••• .••. . • •• • • . •••• •3
Ie ... . . . . . . • . . . . ... ... ...3
Diodes .•..•..... ... . . .. ..16

.- ,........

. ~.-

VHF FM

25.6.3 IT 33. 6.52T 41. 7.06R 49.7.18R 57. 7.30R
26.6.9IR 34. 6 .52R 42.7.69T SO.7.8IT 58. 1.93T
27.6.34T 35.6.94T 43.7.09R 51. 7.21R 59. 1.33R
2& 6.94R 36.7.6rJr 44.7.72T 527.84T 60. 7.96T
29.6.371' 37. 7.00R 45. 7.12R 53.7.24R 6 1. 7.36R
30.6.97R 38.7.63T 46.7.75T 54. 7.87T 62. 7.99T
31. 6.40T 39. 7.03R 47. 7.15R 55. 1.27R 63. 7.39 R
32.6.46T 40.7.66T 48. 7.78T 56. 1.90T

tlon , but it was impossible
to get high vol tage to that
auxiliary . The tubes light
ed up OK, and the meter
showed crystal cu r ren t
and buffer grid drive, but
that was ALL. I was about
ready to check for bias
voltage when I thought I' d
check the primary supply.
Well , thi s rig had two

IU ,eOMJI c: -2 2 A

17.6.19T
18. 6.79R
19.6.22T
20. 6.82R
21. 6.25T
226.85R
23. 6.281'
24. 6.88R

R ECEI VER :

CRYSTALS FOH THE IC·230 SPLITS IN STOC K: 13851111 MHl :
13.884444 MHl; 13.917778 MHl. 56.50 ea.

9.6.13T
10.6.73R
II. 6.145T
12.6.745R
13.6.16T
14.6.76R
15.6.175T
16. 6.775R

1• . Drake TR·22
2• . Genave
3_. IcomlV HF Eng.
4• . Kenfflilson /Tempo FMH
5• . Regency HR·2A/HR 212/H eathk it HW·202

The first two numbers of the frequency are delete d for the sake of being
non-repet i tive. Example : 146.67 receive would be listed as - 6.67R

BACK IN
STOCKI

1. 6.01T
2. 6.6IR
3.6.04T
4.6.64R
5.6.0n
6.6.67R
7.6.IOT
B.6.70R

Recepti o n Frequencies 22 c hanntlls for 144 MHz ba nd .
Built·in crysta l uni l$ for 5 c ha n nels .

Rece ptio n Svstem Double SYperhete,odyrnt
Inte rmed iate Frequencies 1st i nter mediu e: 10.7 MHz

2nd inte,mediilte ; 455 kHz
Sensit ;yity a . Better t han 0 .4 u ¥ 2 0db quieting

Special! Only $249.95. Get 8 crys tals of your
choice for only $2.50 more with purchase of
IC·22A.

READY TO GO ON:

1 94/94 3 22/82 5 52/52
2 34/94 4 28/88

We ca n ship C.O.D. either by parcel post or U.P.S. Orders can be paid by : check,
money o rder. Master Charge, o r BankAmericard . Orders prepaid are shipped
postage paid. Phone orders accepted . Crystals are iJ.laranteed for life. Crystals are all
$5.00 e ach (Mass.. residents add 154' tax per crystal). U.S. Funds Only
We are authorized distributors for : Ieom and Standard Communicat ions Equip
ment. 12 meter)
Note : If you do not know tvpe of rad io, or if your rad io is not listed, give fun
damental frequency, formula and loading capacitance.

LIST OF TWO METE R CRYSTALS CURRENTLY STOCKED FOR
RADI OS LISTED BELOW:

embarrassing to me to
send something to the
manufactu rer or re pa ir
stat ion to have a broken
wire fixed .

One evening I was
trying to get an auxiliary
transmitter to work . Hav
ing just started to work at
the station, I was getting
everything in A-1 condi-

2 METER CRYSTALS IN STOCK

110' PHONE
l.r'.®nSC(O) ~~:T~~76 QUI NCY MA 02169 16171471-6427

C@1ll11UiiTiJlUItrilOCc§\tlO@tril~ 'Ne
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FREE CA TA LOG

Dipoles can never compete
with 4 element quads up 75
feet, and indoor d ipo les even
less. But for the ham living in
the canyons o f the big ci ty
an indoor foil an tenna can
be the answe r to never gett ing
on at all. e

on the back of a dresser
makes a fan tastic anten na for
commercial FM reception.

VIDEO CRT KIT

#SP·206 52.50

Complete ki t, all brand new - S20.00

Kit of par ts to bu ild CRT display all brand
new parts. Contains 9 inch CRT Sylvania
9ST4716AP39 tube shield, yoke, f lyback
transformer, socket, grid cap, 20KV door
knob capacitor.

you live o n the 29 th floor of
a 30 story apartment hou se,
th e wo rk ing di fference
bet ween cro wn molding and
baseboard mount ing will be
minima l. And , it will be
better h idd en o n th e
baseboard. Window foil is
especially good for seali ng rf
leaks in home brew chassis.
And I have found th at a
folded dipole of fo il hidden

Please add shipping cost on above.

P.O. Box 62
E. Lynn, Massachusetts 01904

NIXIE BOARD

TELEPHONE TOUCH PADS
New, by Cbromencs. standard telephone format .
Measure 2% x 3 inches. Great for repeaters, phones,
computers, etc. $4.50 each 6/$25.00

LASER DISCHARGE CAP
Sangamo, new, 40 mfd 3,000 volts, 180 Joules. May
be used for f ilter ing: tinears, etc.. by derating to
2,000 volts. Shipp ing wqt. 10 lbs. Measures 3~ x 4%
x 9 % inches . $25.00 each 5/$110.00

Unused PC board with 2 nixies 8 -5750S mounted and pins
terminating on PC board edge. Useful for counters. clocks,
etc. Numerals Y.. inch h igh, 180 volt neon.

.------ -- :- :' - .
~- ~

S25.00 ea. 5/S110.00

POWER SUPPLY MODUL E
New, plug-in module. Plugs into AC o utlet provides 12
volts AC at % amp by two screw terminals. Great for
various clocks, chargers, add ing machines, etc. New

S2.5o ea. s/ s t o.oo

COMPUTER TAPE DECK S25.00
Cassette computer deck, w/2 servo motor d rives, heads
(no electronics). Hi speed search, 3x206 bits, less than 1
minute. Records 1,000 characters per second. One
cassette 300,000 characters. An unusual off er. Sli!tltly
used, OK, with some data.

you might try putti ng a
reflector or d irecto r on an
opposi ng wall in another
ro om . With a matching
network you should be ab le
to wor k the low bands with a
shortened antenna. It wou ld
also make a great "long wire"
for t he S WL w ho is
a pa rt me n t bo u nd. Even
though the adage " the higher
the better" st il l applies, if

a mess. I advise against
placing it on wallpaper.

My house has a crown
molding on th e top perime ter
of the room and I applied the
tape in d ipole fash ion start ing
fro m the cen ter. At the
feedpoint I folded the tape
on itself for about o ne inch.
The ta pe exhibits great
st rength to pull ing apart but
will tear easily if twisted.
Fold the tape at right angles
to preven t th e coax weight
from tearing it. If you make a
mista ke or tear th e tape,
another piece overlapped will
make a t ight contact despite
the adhesive. Check with an
o h m m e te r if yo u feci
in secure . I t hought of
different methods of feeding
and decided th at the simplest
was also th e best. I used
alligato r clips fro m my coax.
This would all o w me to
remove th e coax without
taking down the antenna.
Coax climbing a white wall
leaves much to be desired.

With every th ing in place, I
loaded up the rig. My match
box was waiting in the wings.
My transceiver loaded up
easily wi th an swr of 1.7 to 1.
Since my calculations were
for the center of 20 meters, I
peeled and cu t a little off
e ac h end until it was
perfectl y matched for the
center of the phone port ion . I
tuned and heard a very stro ng
CQ from the Midwest. I
answered pessimistically and
he responded with a 57
report. Other reports from
that a r e a wer e al so
encouragi ng.

I added some tape to the
ends and pru ned it fo r the
low end of the CW segment
That afternoon I worked 2
Gs, 1 I and 1 DK. All were
better than 459 reports.
Inpu t power was 180 Watts.
It is no t necessary to add and
subtract t ap e for each
scgrrent of the band. It is as
b ro adband as any o ther
dipole but I felt that any
ex tra push was helpful.

The configurations o f fo il
ante nnas are limitless. If your
apartment is the right size

...
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Walter Pinner WB4MYl
7304 lorenzo lane
lou isville KY 40228

The simple a larm circuit
described here may be
built for about $5.00, and
un like most sys tems
which merely turn on a
li ght or sound a horn , may
be set to intermittently
ene rgize a horn , ligh ts or
other sig na li ng device , on
and off at any speed you
desi re . This intermittent
alarm will be easi ly recog
nized by you and not
mistaken for just another
stuck horn .

Once activated, the sys
tem cannot be shut off
without discon necti ng the
primary source of power .
In the standby or arm
mode , the circuit d raws no
power unti l triggered . The
unit may be operated on
any dc vol tage between 6
and 15 volts. The relay

Alarml
Alarml

Alarml

!

'916

Zip

,.761776

Sta le

73 MAGAZINE PETERBOROUGH NH 03458 USA

Domestic orders only.

your Bte EN
Call signs are

off icial order blank (any o th l!f" wil l do as _Ill

Please indicate ('orrl?ct bicentennial orettx for yo ur mil.

QSL CA RDS

BICENTENNIAL

SL
CARDS

Name' Call _

1976 a nd
T ENN IAL
almost here !

ORDER your QSL cards
immediately to be sure you
have them in time. Try to be
the first (this time) in your
a rea with a special
BICENTENNIAL QSL card.

These cards are gorgeous 
red . white and blue (you were
expecting Iuscta and mauve?).
And they are 100% custom
made . .. with the exception
of the bicentennial design and
contact report form on the
back . .. you can have your
own call letters (unless you 'd
rather be AC2NSDII for a
year (which is no bargain,
believe it).

You also get you r own name and address on the card (unless you happen to be
another Wayne Green, which happens).

These cards are ganged up into large batches and run off the 73 presses in
between o ther work, so you don't qet real fast delivery, bu t you do end u p with a
fan tastic QSL at a ridiculously lo w price (and there are a lo t of fans for that sort of
service these days). Somewhere in between producing 73 and BYTE, the staff
manages to get QSLs set up and p rinted. It's a living.

Suggestion: order today, right now, not later, not next week. Send cash, check,
money order, stamps, IRes, Master Charge or BankAmericard numbers ... send
something nego tiable.

Address (keep il as short as you Clin t _

ORDER - AND PAY

AMOUNT ENCLOSED $ 0 250 c"d, S 7.50
~ 0 500 cards $12.50
~ 0 1000 cards $20.00

c·
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Well Almost!

W ha tever you 're looking for in a
tower, chances are a ROHN will do
the best job at the best price.

o.v.,,,,,, 01una,oo 1rM:Ivs1""". Ir-c
P,0 Bo. 2000. PllOI1a. III.fIO<S 61601

Unarco-Rohn

So ask your local distributor for the
ROHN story. The new ru les were
mean t to b rin g you and ROHN
together.

A nd when it comes to provid ing
CSers with towers to do the job. we
at RQHN are the champs, After all ,
we b uild more communications
towers fo r CB ers th an all o th er
manufacturers combined.

The sky's
the limit ...

Now , under the new FCC regula
tions , you can mount any o mni
directiona l CB an tenna a full 60 leet
abo ve ground. No more need you
be hand icapped by the old 20 loot
limitations.

Greater heights means greate r
si g nal power-not o nly o n yo ur
transmi tted sig nal, but on receiv ing
the weak signal, as well.

"

chosen shou ld be compat
ible with the supply volt
age; how ever, the ONI
OFF tim ing will be inde 
pendent of this vo lta ge .

Ap p lica t io ns of thi s
alarm are va r ie d and
lim ite d only by yo u r
imaginat ion:

A u to m o t iv e : hood ,
trunk, doors ,

M ot or c ycle ; mount
unde r the seat any
attempt to move the cycle
off its sta nd will trigger
the ala rm .

Equipment : mount in
s ide or on the back of the
rig - attempts to phvs!c
ally move the equipment
will t rigger the circuit .

Pool or Sump Pump:
Replace the mercu ry
switc h with a pair of
sensor leads mounted just
above the de sired water
leve l. Water touching the
lead s wi ll t r ig ger the
alarm .

Touch Switch : Se nsor
leads or a grid board will
activate the circui t when
touched by hand .

The circuit is s imply an
SCR switch acti vated by a
me rcury switch or se nsor
le a d . On c e t r igger ed
the SC R remain s ON
supplying operating volt 
age to the 555 t iming Ie. If
the a larm device uses 200
mA or le ss, the relay is not
needed . If the load how
ever, uses more than 200
mA a re lay shou ld be
incorporated and have a
coil rating for the ope rat
ing voltage used .

Due to the li m it e d
num ber of parts in thi s
project, a ssembly on a
sma ll piece of perf board
or plastic may be used .
The use of a small relay
will a ll ow you to bu ild th is
a la rm o n a 1X2 inc h
sq ua re board o r if a
sma ll er unit is required ,
the relay may be out
boarded .

A l l co m pone n ts a re
a va ila b le t hrough yo ur
local Radio Shack stores. -

139



THE SUNT RONIX MODEL KBD IV Keyboard is ideally suited as a general
purpose ASCII Keyboard for data terminal app lications. This keyboard more than
meets the needs of the data ent ry market for long life and reliab il ity.

The KBD IV utilizes the 2 key rollover soli d state read-only MOS memory allowing
encoded out puts to be st ro bed out as each key is depressed. A second key may be
depressed concurre nt with the first, but the second key encoded output will not be
strobed out until the f irst key is released. This feature prevents ambiguity of
character codes as a resu lt of two keys bei ng depressed in rapid succession.

ElECTR ICAl SPECI FICATI ONS:
• Voltage requirements - +5.0 V and - 12.0 V
" Power consumpt ion - less than 200 mw
" Out puts - standa rd ASCII ; 7 bits + st robe
" Negative or posit ive logic out put, jumper selectable
• Outpu t co nnecto r - standa rd 14 pin DIP IC socket
• Three modes - normal , sh ift & control

MECHANICAL FEATURES:
• Size - 12%." x 6*" x 2%"
* High grade glass epoxy PC board
• Keyboard ROM SMC KR2376 40 pin MOS
* Electronic shift lock, not mechanical
• Keyswi tches one int egral assembly, not ind ividual keys
• Switches have four-finger phospho r bronze contacts with gold inlay
• Kevcaps are 2-shot high strengt h ASS plastic

These keyboards are availabl e off the shelf in two forms - fu lly assembled and
unconditionally warranteed again st defects in manufacture or materials fo r a full
ninety days, or in the more economical kit version. Kit parts are full y warra nteed
against defects in manufacture or materials for a full ninety days. In either version,
full instructions are supplied for operation. includ inu specifications and data sheets.
In the kit version, complete instructio ns are supplied fo r the assembly process. A
reasonably com petent t echnician can completely assemble and test this keyboa rd in
one evening. All parts needed are included.

INTRODUCTORY PRICES
r ac torv assembled - $74.95 ppd .
Completc kit, w/instructions - $64.95 ppd.
Please add $1.00 handlin g per ordcr.
Minimum order $5.00

360 Merrimack St ., Lawrence. Mass . 0 184 3

Factory Telephone 617·688 ·0751

Mail Orders 603-4 34-4644

BUmPJ) llYr J
r
I~ I J
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THE 5.0.1.0. KIT
Need to know when l in minutes II up? The 5.0 .1. 0 ..... ill tell
you an be WI thin .01 % every ume. Amat eur radio operators
asked us 10 develop and erectromc 10 minute tu n er t t ia t would
be accu rate , so we pu t our beads together and, by golly . we
have done it. O! course, II you are no t an amateur. you could
use tt tc lime hard boiled eggs, bath s, arguments, etc.

S. D. SALES CO.
6 Digit Digital Clock Kit
We wanted our wo rd to mean someth ing to you . When
we f irst in troduced ou r clock we used such words as
"impossible", " unbelievable bargain " , " pr ime qual
ity" . and " uncond it ional money back guarantee. " We
ant ici pated selling several hund red kits . You r response
to our clock has been fantast ic. Now several thousand
kits later . we hear such comments as "outstand ing
value ", "exceptional service" , " I can ', believe it ", etc .
One enthusiastic cu stomer even wrote saying it was
" the best thing si nce bottled beer . "

Here's What The Kit Inc ludes:

THE Il;IT INCLUDES:
1 - Ten MinuleTim" Chip

" - Rectifiers
J - IN 914
1 - Fitter Cap
2 - Disc Caps
J - TllnsiSlo rs

J - Resi st OI5
1 - L. E.D.
2 - PUsh Bullon Swi tChes
1 - Speaker
1 - Translo rmer
1 _ P.C. Board

$ 1.50
P.C. BOARD FOR ABOVE

13.00 elch

$5.95

2102 1K RAM's · 8 FOR $12.95

New un i ts by Nationa l. We bought a load on a super
deal , hence this fantast ic p r ice .

Un its tested for 500NS Speed .

DRIVER
TRANSISTORS
2N3904 . NPN
2N3906 · PNP

8 lor Sl

FET'S BY TEXAS INSTRUMENTS

#Tl S-75 but with an in ternal house number. TO-92
plastic case . N Channel , Junction type FET .

SPEC IA L 5 FOR $1

All you need to furni sh is a line cord and case We know what
you are thinkIng: "A k ll tnat inc ludes all 0 1 the above and is
accurate 10 w.thin .01% .s bound 10 cost at teest 55.95" You
ale so IIghl - Don't se t the once scare you . It .s pnme Qualify
and guaran teed - W, th specs and postpaid,

DO YOU NEED A LARG E CO M M O N ANODE
READO UT A T A FANT A ST IC PRICE !

~ S. D, presents t he M AN -64 by Monsanto ' .40
inch charact er. A ll LEO const rucnon . not re
tractive bar tvpe, f its 14 pin DIP . Brand new
and fact ory prune . Left D.P.

S1.59 ea. 6 f or $7.50

f---- FAIRCHILD LEO READOUTS . 69c
FN D·70, Common eateeoe. Aighl hand
dec imill pctnt . 25 Inch character Prime
ne... ~nlts Perlect 10' crccke . l r eQuenc~

counters. etc. 69c 10 FO' $S

1 - MM531 4 Nat ional Clock Chi p with socke t
6 · Common Cathode Led Readouts (.25 in . cnar.j

13 · NPN and PNP Driver Transistor s
2 • Push Button Swi tches for lime set $995
1 • SWit ch for T ime H old (KIT)
1 - Fi lter Cap WITH SPECS
4 . I N4Q01 Rectifiers ' Trl n.tormer POSTPAID"
1 • IN914 D iode
2 - .01 D isc. Caps
9 • Carbon Resi st ors

INTEL 1702A 2K ERASEABLE P RO M 'S $6.95
W e reu i t like i t is. We could have said these were
factory new , but here is the straight scoop. We bought
a load of new com pu ter gear that contai ned a quantity
of 1702A 's in sockets. We carefully removed th e parts ,
verified their quality, and are offering t hem on one heck
of a dea l. First come , first served . Satisfaction
g uaranteed .

PRO FESSIONAL QUALITY ST E REO HEAD PH ON E S
Here is the k ind o f super deal that S. D. is famous for .
Treat your ears to a super sound at a super price. Soft
padded ear cushi on s, lightweight. fully ad justable
headband . long coil ed cord , wide response . $6 Post
Paid - NEW IN O RIGINA L FACTORY BO XES

We Don't
Sell Junk

FAIRCHI LD BIG L EO RE A D OU TS
A big .50 inch easy to r ead character Now available In

e it her com mon anode or common cat hode. Take your
pick . Super low cur ren t drain , on ly 5 MA per segment
typical. YOU R
FND 510 Common Anode C H OIC E
FNO 503 Com mon cathode $2 ea .

H.P.IS BACK! ::::::--1

SIGNETICS lK P.ROM l M324 _QUAD 741 OP
825129 256 X 4 BIpolar. mucn laster AM P . 99c
lhan MOS oevrces 50 NS Tn -stale NE555 _ Timer.2/S1 .oo
outpuIS TTL compatIble. F,eld prooram·
aDle. and reetcres on cnlp add.ess 109CH - OP AM PS
decOd.ng ee-tect lor mlc:ropragramm.ng 5 10r S1
apctrcauone t6 pm DIP W,th specs GE SC R Ct 0681
$2.95 ea 4 AMP 200PIV . Sen. i·

TEXAS INSTRUM ENTS 8 DIGIT live Gate. 590:
CALCULATOR CHIP TMSO 103NC

Four lun.c:hon Same sly le as used ,n 11
pocket calculators Factory new u..uts .
"",th specs 99c: eaCh
lAMP 1000 PIV SILICON RECTIFIERS
IN4Q07 FaClory pr ime uevrces \0 for
"00

No Fle/lIClS or Fletes ts h~. - You Wanl
aual>ly? You neve 'I ", 'lh lh,s popular 0,3"'
LE O Dy Hewlell Packard. fI lSStandard I C.
Sock~ RighI fland OP.
5082·1740 _ Common Cilt~ $1 ,2!)

6 lor $6,00

I I
-/ '.,

f,

741C OP AM PS
Prtme, faclOf"y tested and marked Full
spec on all parameters. N OI fe·tesled,
lunCl>onai only, uruts as sold by others
74 t CH-TO-5B LeadMel,lI Can , ,31$1
74tCV · B Lead M,nl o.c 41$ t

L747 J MB
By l ltron ,. t>5 ,n.c:h Cha' acter Common
aneoe OulperrOrm. SLA·3 perfect lor
gIant digItal clockS Only 20 MA per
segment Special . $;>, 50 ea l Not Class II)

DUAl 141 (55581
Another S.D. -SPECIALH _ 2 _ 141 II III
one MINI DIP Package. These units were
boug h t h om Xerox Corporatio n on
another 01 our super buy s. They are
house num bered. bu t guaranteed prim e.
They feature: No IrenQuency compensa·
uon requrred . Snort CirCUIt orotecncn .
low power consumpuon. No tatcn-up.
S. D. SPECIAL INTRODUCTORY PRICE

4/$1.00

We do nol sell ,unk Money Dan
guarante-e on eve<)· item WE PAY
POSTAGE Order. under $10 "dd Ix
handling No C 0.0 Texas Res "dd 5 °.

'"
S. D. SALES CO.

P.O . BQX288tO
DALLAS , TEXA S 75228



...
o 1'.00

$2.50

. • • 0 • •• "

8 ••11".
'-

LINEAR
IC'S

. 2 . 0 .... 00
M .,lIu",

§ .~=--8 ·-<-

8.. M 5. Z 1 .11
.... . . .. I • • •

~
t:::: ::::
""' 0' .••lM7 0 3 .4 1
""70'" .4 1
"00 ' 09 .ZS

~
t=n~ :~:
..M , Z . ."1""7.. 1 .7 "
"""'1 .31u n 4lcv .31

8U n 47 ( 0 ) . ...
lM" 4 , .' so "M I 4 " . l O ) .••

o Uil noo '.SO

§C.IOZ8 .s9
C"'04,. .e9
C..30" .s.

~
C"''''Z . '".....- .
. CAI . S ...
lM U SOC 2 .1 0

POLVPAKS
. .080 • • n 4 ·2 LY...."UD. ....SS.... . 0

U ......-•••••••••

PAC•

o
3 for
$17.

T HREE

n .

REGULATED
POWER SUPPLIES

" B LAST AW AY"
ON 1N4000

RECTIFIER PRICES
<=I l=T.... P IV ,....

1) 1 >1_ 1 10 10 _ ...

~
' >I_' 10010 _ ....>1__ 200 10 _ ...
.>1__10_71c1"'_' .00.0 I.... ....
1"'4_ 800 10 10< • • ~
1 ...4 007 1000 10 , .... I .Z.

0 0. 01 .h. .pod.l ou••
•••0<11........ bu y. o f 1918
fo . , .... .oltb,l." ]""kln.lor _.loln. d lll...... ..
,..tara. 0.., 'N'''-
... 10M" I ot\I. u ·
p l. IC _ R., at "
volt. liI 160 ""'" coil •
lIPMT I<C .oOlad• . [>~oi.....d'0 ..ork with j.,••r",~d dr_
.~I'" M... Ie •• tlft. 100mn.. _I<d~.... y..I.....
100 \ 'DC. 14...ta I .0.1' ' 0
_k d .._i'. " ' 1" "",It_,.
rotl ••""....1_ " ,,,,,,-.

.ooa »lioropt"oc~••or • • 1 11'.• "

.oao Su",", "008 . •. . •. 100 00
7 107 107. S •••;" RA~ • ••• 1 . • 0
1101 1I'" b;, RA .... .•• . .•• 1.1 0
1103 I OU 1>10 RA~ • .••.• • . • •
....U &O IOU RAlII . .. • • • 1 •• 1
..... . 78. 70 08 I>Il RAlII . • • a.'1
7U I Cb...art~• ••no,."'r . I Z . I O
"MUO'O P.•..,~.bl. PRO ", • 1 7 .•0
0000 .2020 I:.ac,.h[~ PROM . • •• •
1702A E bJ~ I'RO.\I 12•• 0
82Z. P ro bt. RO~I 2 . • S

MICROPROCESSORS!

ROMS ! RAMS!
MEMORIES!

CUK. C" ' ''' D•• ··0 . ....

~
....u ...._~ _........ .._~ -....... ..- -
. . .. , 04 ...... _.~ .

a •••• ·• _.,. -

.\I.i GXJK R.-t FT

RELAY IN A DIP

J tor ,.

$1.95 " ••

CI" ss 171DII'

...'" ............

NATIONAL
LM-.J-<IOT VJt '........_.,......."......-
$ 1.5 0 Itadt
_ •.... Ia..... '

Q ... - .. . • •
~ I " _ .."'.•._ ... ~ .._ .
B

. _ ., , ................

U2. I O
" .00
12.1 0

••••

.... u .

r.-Ir. pow.. . ...p ly .....t o<!. • • !>OO mil•• S o. d y ....1_ ON A
__.... __lai_ . o'..-d ,_ .,,100-, _ ..... 0<1".
_tlq:. UIAGIXF.l , 01 ..... __ppl i<Oo ' ...... BOARD
""... • • ...,..no.blo eoltq;. ~. L'-. Ii_• •
1I.S. "' w i'" I.....,..........Q ... ll • .., l& Fai.·
obHd. ileA, /'(lWI: 1l S\-PPLY I I _ 12V to ;n-A..
I.put , adju.tobl, 9 V 10 1 7V[l(l @ !> OO milo. P (lWR R
SUPPLY 12 _ Sarn o .. II . TIl.... II mo, boo " old ..
_itl ........d ••••ti... "" .. d uo l ••il . POW E R S l -P P LY
13 _ IlVAC I. "" •• n 'oc .......u, _ 50 0 "'Ha. Ill.. " ' .
K S o,•• I ' C · IO) p" -.... . S _ _ ,.
brlf>v. t .,..... 1 :
H••• U,. 100-..·.1......·.11 " .

ALLIANCE
SHADE POLE
BLOWER 11SVAC

, '"'' ' 0'''..... . . , ,n,.
I/O. " _ .

0$4.9 5

IT'S NEW! " T O·'" M ICRO
MINI 0·8 ROTARY SWITCH

..... 1.,...,d.roo<I r ,~ .. , lIw1'. looo 0.. A
IU P" . .ad __ 1100 lo' . 1_ A lII ICRO·
lIIIS IA"-'RI': RoTARY ,,"' ITCH ,..ol 10 k•• TO. "
. ......1 That', . l .b<: •.. TO·" ! I_i_
' dill ' rot , d~l.. l. 11•• ,,/1'"'__ (. '",a
u"' l .• pl•• • old pl.,.dl tJ,. 10' P .C. ,....ur...
0 _•• . 8 • • " • • • • 1• • O .O~" oo....d.lvr. ....lu.' .~.'t 00

:~.::. o:':I:-ai",b:...""kt>CwHOIC:~·R ,,~~~ 1;'::::·~O~8~~I::
00". 11"..... _, ......._1 ...n•• lor ",I~l..,..l......

A

KIT

0.""., ..oJ .... lie.... d riv••
"")tIot ..lth idUft. ......
..0.... R~. I. ton•• :l: I 0 ~••
no'. -"I, ... !t. Mi.. . 75 0 z
.ae z . J ~ .

ON

"". T. 60 s• . . • . . . • •
UIltT• • O ". . ... ..•
••• - __ 11
10 ~ 1oo.M1 _.1....

.c •

!oa. '~'.11.. b<oad
,. ,~uod . KIt., m.l ,.......

BUY 100
TAKE

25%
O
C S "", 1. 1 • • 2 . : 5

O
S N 1 41 S0 ."

O
S N 1 . U I . 1 S
S N 14IU . 50

ooS N 1 . U . 1 .3 5

O
S N 14U S .95

O
S N 1415& .95

0
5 " ' 4 15 1 .9 5
5 "'.15• .9 5

o0 5 N 14 1&0 1. 35

0
5 ""'1 41 &1 l.:5

0
5 ""' 14 163 1.35

0
5 ""' 14 164 1. 50
S "",1'1&51.50

005 ""' 14 1&& 1 .5 0
S N 1 ' 113 1.• 5

C S "", 74 114 1.39
0 5 "",14 115 1. 3 0
O S N 7 4 11' 1. 2 0
O S N 74 111 1.20
C S N 14 110 .95
C S N 7 4 11 1 ' .t.
O S N 141 12 .14
C S N 14114 1. n
0 5 .. , 411$ I."
O S "", 141 50 1.'0
O S "",14 191 1.40
O S N 1 41 tz I .Z5
0 5 "", 1 41 93 1. ' 5
O S "", 1 41 ' 4 1.2 0
O S "", 7 41 ' 5 .• 5
0 5 ""' 141 5 ' 1.'0
0 5 ""' 141 57 .9 0
0 5 ""' 14 1 55 l .n
0 5 ""'14' 0 0 4 .95

c .

2
for
$1.00 0

TYPE 43 RECTANGULAR
CERMET POT5

CoM'. D'
COM'&0 1
••·2.7.ST
...... ·.0 10

KEYBOARD

8
8

PolvPaks

It•• ,..1_• •• 1 ':, " G_ID . ...... . '_ -..0.
.1 10 OAIt .. _ ••_ b" • • " • •••• _ " .
.~ ~..I• • pl •• d l•••• m "" ··'o... h .~_ . ..od.. ·· , M• • ••
"',•• ·· ~• • l>o.nl ",.,tIl• ••• ,I.b'•.0_1 9

Towell
To"..

0 5" ' 412 S .U
0 5N 7 410 .n
O !ON 7 . 7 1 .0'
0 5 N 74 72 .n
0 5 11I 1 4 73 . 36
O S N 7 4 ' 4 . 31
D S" ' n S .S'
D S .. 'UIi .n
0 5 N 7 4 n . nOSN'. , ,, .5 2
D S N U. I ' .n
O SN 7412 .n
0 5 " ' 4 13 loU
D SN 7" ' ~ l.n
D SN a n .37
D S N U tl J.U
0 5 N74 . ' Z.O!
0 5 N 1.,0 .51
O S 'U " " 1.10
O S N 7 4 " .n
0 5 N74 n .n
0 5 N1 4 U .5 S
O StO n S .n
O S N 1 4t5 .n
O S N 1 . 10 0 1.'0
0 5 .. ,.10' .• •
0 5 .. , .1 05 .• •
0 5 ..,.10• .52
O S N14 10 1 ...
0 5 " 14 1" .It
o SN14' 12 ,Ito SN14113 ,It

8 S N 1 41 1. 19
S N 14 121 .• •

oo S N 14122 ...
S N14 123 .U

0
0 S N14 125 .51

5 "'.125 .1 1o SN1 41 12 1.15
O S N 1 41 . 0 2 . 10
O S N 1 . 1. 5 1. 0 S

-§ . ~..~.
2 ..0 1t

§5 0 0 1t
1 ... ., .~

" UPDr" AND " DAttJr ca DC. Olll TfE CHIP'S
o ........ ... _ ;_ ,..uu.., of oJ oflloo _ ....

_0",,, ...... , ,wo ! 1 4ri_ •• 1.£0
AU e""" an ~ "'~ I. .. ""'~ ...... ,.. ",In ·

$6.95 oJ... r• • , ..... , tw'.h,_ ''"'''" .u...~. d..,. and
.... <oo.ml cr'.OI .~It• • ••• lor . ithOT • '0 •
...,~,••• ~. ' oJ In. LII> od"uto. I a 7t

o n " " 1 _ D 11. . 8 _ Pili .

-§••,.
••

§ .••,..
•••

~-~~ --

SPECTROl

O S N140 0
O S N140 1
0 5 ""'140 2
0 5 ""' 140 3
0 5 "", 140 '
O S N140 5
0 5 "",14"
0 5 " " 0 '
0 5 ""'14"
O S N140 1
0 5 ""' 14 10
0 5 ""' 1 ' "
O S N 14 13
o S N1'"
0 5 "",14 1'
O S N14 11c S N 1.:0
O S N 14: 1

8S N142 3
S N 14U

O S N 1 . no S N14Ho SN143 0
0 5 ""' 1412
0 5 ""' 1433
0 5 " " 3 7
O S N 1. n
C S "", 1 " 0
C S "", 7" 1
O S N 1 • • :
C S N 1 '"o SN1..S
C S"", 14 45
C S "", 14"
C S N 1...
D S N 1 45 0
O SN1 . 5 1
0 5 ""' 1 ' 5 2
0 5 ""' 1 ' 5 3
0 5 ""' 14 5 '
C S N 1 45 5

o SN14"";;;~~;::::~='~;;:;;:';;::::::::;::'C:~

'=:::=:,:::'1- BUY 
ANY 10

TAKE 15%

PROGRAMMABLE TIMER OELA YS UP TO 50AYS

~
••.•_ I . _p;. [tIP C_ i ••• of. _I'~"_ •.",.
_ .........bl<o ......., ........r. _'u.,or .-,..,110<1

I l,p_Iop. • " '0 I~\-' '·FPI,. T....p .•ad po upp" · 0 $4 95
.,.b;ll" ~u,porl""",, .1 o ' h•••. Po"'~. o~l, 11 rn"'. •
fIiI ' \-'. P ro. , bl~ biU., us "."', S _p• •• ••
..., ............. f ~.~h _



1B READER SERVICE
Circle appropriate Reader Service # for desired
com pany brochures, data sheets or catalogs and mail
in to 73. Include your zi p code, please . Send mon ey
d irectl y to advert isers . LIMIT: 25 requests.

ADV ERTISER INDE X

o NEWSSTAND 0 SUBSCRIPTION

~--------------------
READER SERVICE
73 Inc., Pe18fborough NH 03458
February 1976
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{rom page 17

The general rejoicing was cut $I1ort

when we started 10 come back to II

W9 which had boon calling, only to
see (he Bird wattmeter drop off
rapidly to lilch ... followed by •
lin~ C\Jrl of smoke from the TPl
amphlier. Well. thank heavens we'd
made one contact before Mu rphy
took over, l apping the most e~pensive
and hard to replace part of lhe
system.

Oscerites . , .~ shall retu rn .

OH PIONEE R !
Many of lIS reuect . as we drive

along listening to the idle chatter
coming through the repeater, that
radio amateurs have been outstanding
in thei r pioneering -.>rk ... and we
wonder how we might be able to do
something 0 1 value. It's a little de
pressing to think 01 being up against a
prOlt'55ional laboratory or a well-fund
ed government grant project. but the
fact is that there ..e many aren where
we have a decided advantage.

An art iCle in the December ;!O;ue of
Modern Photography pointed out how
much work lhere is to be done in the
fie ld 01 Kirlian photography ... a son
o f erectromc photograph y discovered
by Semyon and Va lent ina Kirlian in
t he Soviet Union. There was Quite a
bi l about this in the pockel book
",,,,chic Disco~,,~ Behind t!le Iron
Cur tain. The pictures are made by
usmg a low curr ent supply, around
10,000 verts, and putting the film and
subjoct between t-.> plates with th is
voltage on them ... e~posure ilfOUnd

two to six seconds. What results ap
pears to be tied in somewhat w ith the
human au ra, plus some other impo$
sible- to-exp la in effects.

A Kir!ian photograph of a ~..f, part
of wh ich had been cut away, still
showed the complete leaf! Bright
poi nts of light appear on photos 01
hands and these appear to be concen
trated OI l tile same poi nl$ used by
acupunc ture!

This is a new f ield to research, is
relalively inexpensive, and would
seem ideally sui ted to many radio
amateurs .mo have the fll'e'ded com.
b inat ion of electronic and photo
graphic e~perience.

Another are. ripe lor the lone
individual , and not reQuiring a lo t of
lab equipment, is the development of
computer programs for the new mi ·
croprocessors . . , the major weak link
in the growth of oompulers today.
The wr it ing of complex computer
programs is necessar ily the wor k of an
indiv;dua l. and the time required is 01
an orde r tha t grea t ly restr icts cern-

rnercial companies from just paying
someone to do the job.

While an amateur radIO set is r~y

10 use when you plug it in and !Urn it
on, like just about every other erec
Ironic dev ice with which we are fam ·
iliar . .. not so the computer. Yo ur
not inexpensive microcomputer will
just sit there and not do a dammed
thing when you pl ug it in and turn II
on ... unless you haYil some program·
ming to get it going. Newer s'/Slems
such as the 6800 series camput"",
have a ROM included wflich has the
programs on it to ge t the sys tem up
and ru nni ng. but the 8080-based
systems don't . , , as yet.

As of this date, to the best of my
knowledge, none of the rmcrcceoces
sors have anything much m ore than
Basic lang uage ready to use. The
Altai r Extended 8asic is beIng worked
on and should be r~y before long.
but it's taken a rot longer than anyone
thought it would to get the bugs oct
of it . Also, as far as I know, none 01
the systems are yet ready to use
floppy dlsk$, mag tape, or even
cassette tape for mt.lCh more than
program ent ry. All 01 these things call
for programs to be wr itten , , , and
that means a lot of time and work.
This also means t ha t there is a \Il'1"y
wide open opportuni ty for some
people to contribute substantiall y to
the progress of microcomp...tees.

READER SERVICE

Now look here. good buddies, I
don't want to come o ff as a scold, but
the reader service depanment has
been griping something fierce to me
tha t there are several readers who have
not been holdi ng up their end of
things , . . that they haven't been
sending on lhe ir reader service
requests. Mary, who takes care of that
department , ha$ tbcse great big liqu id
brown eves and if you could see the
tears weli up in them when she runs
out of labels to send our advert isers
you would run, not walk to your mail
box and send in lor some of her loving
care.

Yes, I know you don't want to r ip
up the magaline, and you don't have
to '" if you don' l ha""" a copier
ha rn:ty then iust make a note of the
advert i!lefs or the numbe rs o f t hem on
a card or shred of pape r and send it in
to Mary '" she's a lovely person.
Please don 't be callous and cruet and
forget our Mary.

Look, just because you ask for
infor mat ion doesn't mean you have 10

buy something . , . ilt least not h o m
every idvertiser .

Well, anyway ... gel DuSy and
mark the hec k ou t of that coupon . . .
o kay' •



The radio
that makes the most

of your money:
Look around anywhere, and we doubt if you'll find a base
transceiver with a power-ta-price rat io as good as the Yaesu
FT-401B . This is a radio with every th ing you've ever wanted
for ease of opera t ion. round-the-world coverage, and feature
upon feature in bo th the transmitt ing and receiving sect ions.
Including 560 watts 5SB PEP, and 80 meter through 10
meter transceiving coverage. What's more, the FT-401 B is
backed up by a strong warranty. a nat io nwide dealer net.
work and convenient service.

So if you're ready to power up to one of the world 's
most popular r igs, get the rad io. The FT-401 B. From the
world 's leading manufacturer of amateur radio gear.

See your dealer or write for our catalog. Yaesu Musen
USA, Inc.• 7625 E. Rosecrans, No. 29, Paramount, Ca. 90723.
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FEATURES 795 00

eFul1 compatibility with KLM linear Amplifiers
.PLL Synthesizer covers 144·148 MHz
_Separate VXO and RIT for full between-channel tuning
-Simplex or Selectable up or down 600 kHz offset for repeater operation
• Three Selectable priority channels

oMulti-Mode operation CW/SSB/NBFMIWBFM
eBuilt-in AC and DC power supplies, noise blanker, squelch and RF gain control
e Selectabte 1 watt or 10 watt
-Separate S-I power and frequency deviation meters
eBuilt-in test (call) tone and touch-tone provision
eExcellent sensitivity (.3uV for 12 dB SINAD)
e Superior immunity to crossmodulation and intermodulation

KLM ELECTRONICS
17025 LAUREl ROAD o MORGAN HILL. CA 95037

{408) 226-1780. 779-7363
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