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-now!
From the company that revolutionized hf ham radi o by gi vi ng you the first all-solid-state low and medium

power equipment, comes the entirely new TRITON IV, a transce iver that is truly ahead of its time. The fore­
runner Triton II gave you such operat ing and techn ical features as instant transmitter tune, full break-in, excel­
lent SSB quali ty, superb receiver performance, pulsed crystal cali bra tor, built- In SWR indicator, a highly selec­
t ive CW f ilt er and effi cient home, portable and mobi le opera t ion from non-aging 12 VOC transistors.

Now - the TRITON IV gives you all of these - and more. A new push -pull f inal amplifier with the latest
gold metalized. zener protected transi stors, operating at 200 input walts on all hf bands 3.5 through 29.7 MHz.
Plus a new crysta l heterodyne VFO for improve d short and long term frequency stability and uni form 1 kHz read­
out resolu tion, even on ten meters.

Unsurpassed selec tivity is yours w.th the new eight pole i.t . crystal filter, and improved spurious re jection
resu lts from the new IC double balanced mixer.

The benefits of ALC now extend to output powers less than full rating with a front panel threshold control.
When driving Iinears that require less than maximum available power lrom the TRITON, or when propagation con­
ditions permit reliable contacts at reduced power levels, AlC will hold your ou tput to the desired level.

Many small circui t improvements throughout, taken collectively, add more performance and quality pluses
- such things as individual temperatu re compensated integrated circuit voltage regulators for f inal bias control
and VFO suppl y. And toroid inductances in the ten and f ift een meter low pass filters. LED indicators for offset
tuning and ALC threshold, accessory socket for added flexibility, and sequen­
tially keyed mute, AGC and transmitt er circuits for even better shaped and
clickless CWo

And to top it all off, the highly desi rable case geometry has been main­
tained, but it has a handsome new look. Bold lettering on an etched aluminum
front panel and textured black sides and top make the TRITON IV look as r-:::;jj - ...:>
sharp as it performs.

There is nothing like a TRITON IV for re liabili ty, features, value and just ~i

pu re fun. And - best of all - you do not have to wa it until 1980 to own one. '--=:' _ ~

""UIJM "Blh~'HCl'R I A MATEUR RADIO IS O UR BUSINESSN 68 N . York Rd .• Willow Grove PA 19090
C. Phone: (215 ) 659·5900-
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THE GOOD
THE BAD

THE UGLY

Wh at .... ith the Fourth of J uly. the
bicentennial and o the r red, whi te and
bl ue st imul i, I'm given to pay ing some
attention to the number of b ice n­
tennial callsigns I'm not hearing on
the bends. T5k.

Yes. I know all about the bad
aspects 01 ou r count ry .. . the in­
c red ibly awful condi tions. seem ingly
without solution. in pa rl$ of New
York City . .. the IRS ... the prison
system Ii' the word "s¥1item" is ade­
quate ) ••• the inability of our $Chools
to tead'! ... there are mill1Y OUtrages
and frustrations and, u nless you l\aw
a WiroI to put things into perspectille.
they can briny you do'M'l . Our news
media are eenainly no helP. with their
ct.wlling on death and destru::tion 10
eater to our morbid fascination with
these thing$.

For all t he problems we have in this
country, whell! else WOlJld you rather
live1 If you are very much traveled
you have reached the same conclusion
I have .. . for all its problems, the
U.S. is by far the best . I think I liked
it a bit better when I was young and
whe n we had o nly about half as many
people . . , and cit ies were abou t one
fou rth their present size . .. and hot
dogs were a nicke l. The dreams of
you th.

But a country is not its geography
- it is its people and we have great
people. Yes, I know, we have some
rotten people, too ... , rTlOYed to
New Hampshire from New York City,
didn't I? We ha..e a sprinkl ing of KJoUr
people around us ... eYen 0r'I our ham
bands , , , but we try 10 avoid them_
much as we can. The general im­
p~ssiOr'l you get in listening to the
amateur bands is one of friendlines:s
and good cheer .. . heck , we even he....
that attitude on CB these days, iust 10
shaw how things can change.

My rneuage is this: Resist t he ect­
rages and back the good things. U.:!
your bicentennial callsign proudly ...
we have a grea l country and we can
make it a lot bet ter if we join those
"'"lrking towards improving it and
resist those trying to tea r it do wn .

When yo u see the courts refusing to
acknowledge the Con sti tution, raise
hell. When Ma Bell {rinds some poor
bastard into the d ust just because he
can't afford 10 f ight . " raise hell. We
can cure many of t he out rages we now
accept with a shrug . " and thank
heavens they happened to someone

else and not us " , if we stOP looking
around for someone else to stand up
and $<Iy NO! If something needs
stopping, get busy a nd see what you
can do about it . " get some friends
to help . . . write letters to the news­

pape rs, television stat ions " . p icket
. . . a rrange a media event .. , write
your congressman ... ra ise hell an d
put a brick under it. Be a trou ble­
ma ker and be damned proud of it.

Ou r country was not started by
sheep ,., those men were trouble­
makers ... and look whal they've
dane! Note that they v.ere construe­
tive troublemakers, not fanatics ...
we <kIn'( have to tear things down 10
make them better - we have to build
and improve them. Bombing Ma Bell
wan't make for better or cheaper
service .. . letters to Congress about
Bell outrages will , , , etc,

A lot of people put me down
because I speak out '" I'm called a
radical , , , but I often wonder how I ....
to the ri'';n people must be who see
me as radical! I' m accused 01 ti lting at
windmills ." and I smile at that
because it does prove that I am at
least tryi"9 to get something positive
done wh ile my crit ics a re doing
not hing but be ing destruct ive.

When people get power they have a
strong tendency to abuse that power
.. . and that ho lds fo r b ig business, for
government offic ials and lor labor
leaders. I feel that the strength of our
country lies in our ability to figh t
aga inst powerful people bent a n doing
bad thi ngs. The most serious weakness
we have is the ability of many (if not
mostl people to put up with these bad
things and not raise hell about them,

T h e number of bad things
happel'ling is almost or.rerwhelming at
times. It would be most discouraging
if we could not compare our situation
with athe r countries .,. where we
find that most have it a lot WOf$E!.

Since our neWli media tend to stress
disasten;, we are not much in the habit
of thinking in terms of the good
things which are going on . , . pity, for
though these things are not "news,"
t hey more than overshadow the
miseries.

In amateur radio we have some bad
guys and a whole lot of good guys.
Th e goad guys are o rganili ng and
run ning traffic nets, eyebank ne ts,
e me rge ncy nets, O Xpeditions,
repeaters, clubs which are teaching
new hams our hobby , hamfests , ,.
and they are e xperiment ing with new
techniqu es of RTTY, slow scan tete­
visiOr'l, moonbounce, Oscar operaling,

computers, new antennas . , . etc, The
bad guys are tryir'IQ to louse up oets,
spoi l contacts wit h interfe rence, make
OX pileups a mess, o rganize repeater
wars, keep AM alive on 75, jam RTTY
or SSTV transmissions, etc.

You know what I do when I hear
same ass proving he is one o n the air?
I go ahead and tell him what I think
of him and the lousy things he is
doing. Oh, this makes me same
enemies, no doubt about that . . . but
they are enemies I am proud of and
point to with pride. I don' t think
you'lt hear many hid guys claiming
friendship with Wayne Green , , , nor
many good guys giving me the bad
mouth. I would not want as friends
those enemies of wham I am lIW....e.

So much for the soapbox this July
· . . now, about those bicentennial
callsigns. I want to hear all you good
guys out there using them ... proud
of the best aspects of our country and
the things we have accomplished.
Let's look on those callsigns as adver·
tisements for the United States . ..
and as promises to do everything we
can to make it better ." 10 pu t
ourselves on the line to fight as best
we can t he bad things , . . the arro­
gance of big busi ness ... of govern­
me nt . When $Omething is wrong let's
stamp ou r foot and try our very best
to make it right . It is not easy to stick
up fo r your righlS .,. panicular ly
when everyone else is shuffli"9 around
uneasily. trying to figure out how to
avoid trouble .

Trouble make rs started our COUntry
· , , and they will keep it st rong. It is
sometimes absolutely amazing what
one troublemaker can do. One lone
troublemaker managed to get perking
meters outlawed for an entire state!
Mast of the time the entrencfleod
PO'M"l" of government o fficials is tou!to
to fight , but each has h is _ak painlS
and you can lind them. They either
are appointed or e lected, and this
means vou may be able to get in your
licks at Il!·appaintment time or re­
election t ime .. , if all eee fails.

The Watergate me. has weakened
the power grip of many government
agenc ies on us .. . the FBI, CIA, DIA,
IRS, and such ,. , but they will build
it up again unless we keep the
pressures on them. They got much of
the ir po wer in order to he lp t hem
fight organized crime; instead, t hey
leveled the power at the less powerful
· .. us, t he unorganized citizens . , ,
and left the powerful organized crime

O:mtmued on page 6
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The Kenwood TS-820 is destined to be the world's new standard of
excellence in amateur radio for years to come ... a true "Pacesetter".

Kenwood's well deserved reputation for fine craftsmanship and superb
performance has never been more evident than in the TS-820. As a

result of a host of innovative features being brought together. the 820
offers a degree of versatility, performance and pleasure second to none.

Ot....... tu.... include,
• Buih-in 25 kH. <:IIlibr.toro
• Suilt-in ~k'"
• cw Sicktt_ .nd .....i-bfuk in·
• R••r panel terminal. lor li_

.mplifier.IF OUT. RTTY, end XVTR.
• H.ndy phone patch IN lind OUT

terminals·
°AIs.o lI....illlb/e , the VF0-820 ... the
perfect campllnion to tM TS-820.

Pll. Th. TS-820 .mplo.,1 th.l.t_
ph... lock loop circuitry. The .i"'Gle
con".r1Iion recei sec1ion perfo,.
m.nc. olf up••b p.otlclion
."Iinlt un nted crose-modullt ion.
And no"" . Pll.llo the f••qu.ncy
to ••m.in the sam tt.n s""itchi"'G
. id. blnd. nJSS. lSB. CW) lnet.lim·
i...t.. hiving to ._Iibnll• ..ch tim• .

FUll METERING. Durin" .eceiv.,
In ••• ., to ...01 m.tl. lunchon• • •
• n S-m.ter. Th. time m.ter d~I""
AlC I L pl.t. currlnt. RF output.
• nd pili oltlg. du,ing Iflnlmit.
Includ.. COMP Ntting IOf edju'1ing
the comp.lssion leve'! 01 the built ·in
.peech prOCIlSlO' .

FINAL AMPLIFIER· Th. TS.820 i.
compl.t.ly s.oliO ttlt••"cept fa. the
driverl128Y1Aj Ind ttt. final lUbes.
R.thl' thin .ub.titut. TV . "" . I p
tubes •• lin.1 .mplifi•• tubes in •
• tll. of th••n .mlt.u' ...nse"".'.
K.nwood h•••mploy.d t""o hUlky
S ·2001 A I.qui"ltent to 6146B) tubes.
Th....uggld, ti",.pro..ln tubes •••
known fa. th.i. long lifl .nd .uperb
linll.ity. Th. inpu1 pow•• of the TS­
820 i. con.......tiv.ly ••t.d.t 160 W
DC, 200 W PEP. Tube. run cool ""ilh
th••id of. nois.lln f.n (.t.ndl'd)
mounted on 1h. rea. panel . Thl lboy.
lub. Ind pewer combinltion mini ­
mizel th. possibili1iel of TVI Ind
h.lps 10 mlintein the K.n""ood r.p­
utanon for ...c.ltent eu6io qUllity.

HEATER SWITCH e Th. Iilllm.nt' of
the three vllCuum lUbes may tool tu.ned
off during peri06s 01 ·'._iv.only" ,

CW AUDIO CHARACTERISTICS.
During CW ._ption. I sp«:ill lilter
i. u.ed to .It•• the ludio f.aq....ncr
....pansa to provide. more carnIan·
.bl• .••.,. to cop., t_.

DIGITAL READOUT DG-l • {optionII'
A digitel ecunter displ • ., cen b••m ·
plo.,.d as.n int.g••1pll.t 01 the VFO
r••dout syst.m , Count., ml"•• the
cllf,l.r, VFO. lind li,st h.t.rod.,n.
fr.qu.ncies10 gill'. eXllef Irequency,
Figur•• lhe frequene., down to 10 H•
• nd digitel displ • ., r••d, out to 100
Hz, Both ••c.'''••nd tren.mit I••·
quencies ere displl.,.d in e..y 10
•••d. Kenwood Blue digitt .

DRS DIAL. Include. tM urn. ulin·
Imooth pl.net.ry d.ive lound on
oth•• lin. K.nwood mod.11 plus .pe­
ci.L high·precision ge.r1I to .dd •
new " m o noseele" feetutelo. e.,i••
frequency readout . lSB. US8 , end
CW ope••ting fr.quenci.1 Cen bI
ICCUfllte!y read from the um. painter.

~atures

VOX. A yote..etiv.led mic.ophone
ci.cuit il built Into the TS-820 ...ilh
VOX GAIN. ANTlVOX. • nd VOX OE­
lAY control. pl.c.d on the Iront
~nel for conv.n"t edjUl1meni .ny
time.

IF SHIFT. The IF SHIFT control Vi"
i.. the IF ~ssbend .ithout ch.nging
thl ._i.... freq_ncy . Thi. " IF .hih' ·
con1.01 i. lDeIlled on the irani ~_I
.nd provides ...cell..,t un....nled sig.
n.1 .II-et control or " p8U bend tun-
ing ." Th. 820mo..... th..." lecrou
the IF p... bend nor the p b.nd
.cr.... the sig... l .

RF ATTENUATOR· Ell.,. one touch
.cti...lion of lhe .It.n_tor .upplies
20 dB of pe.dding on~.... .

KENWOOD'S
~TS-B20

DIGITAL HOLD. A aif>Q" pu.hbllt1on
awitch off," the ope.a1or unptllC.
danted "'......tility . The digital hold
circuli w,lI lock 1.... count... and di.­
play at any frequency. but will .110""
th. VFO to tun. no.m.lIy. Ev••
w.nted to retum to • cen.in .pot
on the b.nd .nd for"ott.n the fre­
qu.ncy? Th.t won't h.pp.n .glin
"";th the n•• di"it.1 hold futu.. on
the Kenwood TS.S20,

SPEECH PROCESSOR • An HF
ci.cuit provid•• quick tim. const.nt
comp....ion u"n" I true RF com­
P'eMO' .. oppo...:l to .n IF clippe. ,
Amount of cornprenion is edjust.bl.
to the d....ed I...... by • conv.ni.nt
f.ont ~n.1 control .

NOISE BLANKER· The T$·820 u_
a" elliel."t noi•• blank_. circuit.
another Kenwood ••el"....... A .~
cial crystal filt., _u'" un,u~"·d
aHicia"cy in alimi"a,ing un...."11ad
pulse noi....

RF MONITOR· Built ·in monitor et• .
cuit eue.... you to h••, your o...n
..oic. by ..mpHng th. RF "gn.l .
Especi.lly u..lul for edju.ti"'G the
RF Preenlor.

HIGH STABILITY VFO • Th. VFO.
h••rt 01 .ny SSB u.n_iv••• il .n
••c1 ue"". K.nwood design u..ng FET
technology.

'mIQ·KENWOOO COMMUNICATIONS INC.
116 E"5T ALQNORA/GAROENA. CA 90248



Dennis O'Brien WB6CBJ!5 U20S his new IC-202 portable, estllblishing I Corpus
Christl first by operaring "elephant mobile." Dennis, a native of California, is
presently in flight training It the Corpus Christi Naval Air Sration.
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people a lone. The re$Ults _re
devastating a t times.. With a few more
trou blemake!'1O like those W<nhington
Post reponers who blew the whistle
on the whole rotten si tuation, our
country will move ahead and get
better, little by little.

WAYNE AT ATlANTA

Plans have been made for a one
hour " 73 For um" at the Atlanta
HamF e$lival on Saturday, June 12th.
In order to make candid questions and
answen; possible, I will ask that no
recorders be used. There are a great
many thing$ going on in and around
amateur radio that are being kept a
secret from most amateurs, and one of
the m.jor reasons why I am Pl'"D­

hibited from SPeaking et most ARRL
conventions is that I tell it like it is.
Note that the DenYer AR Rl ConYeR­
tion was forced to caocel my invita­
tion to $pl!ak th is year because of fear
of v.hat I might reveal.

What effect will the current craze
for CB have on amateur radio? And
what will be the impact of microcom·
puters on amateur rad io) I'll try to
put these into perspective for you. tn
addition, please bring a ll o f t he Wayne
Green haters you can to t he forum
and have them ask me about the
things they object to t hat they think
I've done. I won't object to some
Wayne Gree n fans, if any can be
fou nd on this shon not ice, just so I
won't feel li ke I'm all a lone. If you are
not pro or con Wayne Green, please
go somewhere else . . . I want to talk
with people who at least care about
amateur radio and if my editorials
haven 't golten you either enthused or
furious you are so deeply apathetic
that you ...e beyond my help.

AMELIA

My TV Guide l'f!Veals that Holly·
wood is working on a three hour TV
lTM)\I'ie OIbolJt AmeliOl EOimar t for next
season. Since she has been mentioned
in the Ancient Aviator, this is timely.

Some ¥fl/lrS ago, when the book on
Ameli. ClIme OUt , I mentioned the
curious set of coincidences which
enabled me to have heard much of
what the book's OIuthor spent yean;
try ing to find out. For instance. the
chap who set up Amelia's plane with
the special engine and fuel ta nks so
that she could take pictures of Truk
for ou r government was a good friend
of my father 's and I heard about the
project shor tly after her disappear·
aoce.

Truk was a majo r Japanese naval
base at the time and the U.S. wanted
desperately to know what was going

6

on there. The whole 'round the world
Ilight of Amelia's was a cover lor the
Onl! leg where she would zig up end
fly over Truk, taking pictures, and
then get back on her published route
&93in as if nothing had happened. In
order to cover the extra miles involved
without losing too much time. she
needed a more powerful engine and
ext ra wing tanks.

She apparent ly made it over Truk
okay, but got lost trying to fi nd
Howland Island and ended up at
Majuro in the Mar shall Islands,
according to the book. I made two
one month rest stops at Ma juro
between submarine war patrols during
WWll, and hea rd word there of her
landing, visi t and eventual pickup by
the Japanese. They claimed she and
the chap with her, who was hurt in
the Cl'ash, were taken to Saipan.

When I visited Saipan a few patrol
runs later , Amelia Will mentioned
.in and the story was that both she
and Fred Noonan had died and been
buried there. The author of the book
came UP with the same story. but he
had a hard job getting it. Apparen tly a
lot of people are st ill try ing to cover
up the Truk overfli.,;1t. Weird.

You may be sure I'll be interested
in seeing the movie on television when
they show it later this year.

73 GETS BEST AUTHORS
Several readers have asked why it is

that 73 seems to always get the best
articles. The answer is not cc mplt­
cated ... just put yourself in the
shoes 0 1 an author who has put a 101

of ......(lrk into a project and has written
it up lor publication.

You want two maior things from
your artkle . .. first, you want to
reKh the largest po$!ible readership
... hopefully with a good percentage
interested in building. Secondly, you
want to be rea"lnabty paid for your
eHort .. . it's only fair.

ThaI son of narrows the choice
down to one magazine . . . 73. OST,
the only Olher ham rT'lI9iIzinl! with.
substlntial readef'lOhip, doesn't pay lor
anicles ... and doesn't have all that
much readership interested in home
building. aST reflects the interests of
its reaoers and is only t hird in t he
number of construction projects.

While prestige is not always of
paramount impo rtance, it is a nice
plus . . . and being published in t he
largest ha m magazine is a feather in
anyone's cap. It doesn 't hurt a t all
when job hunting is in season to have
a few articles you can point to.

Unfortunately, it is getting more
and more difficult to have an article
accepted for publication in 73 ... you
can see more and more of our rejected

anicles in the other ham magazines.
We don't a lways get first pick, but
most of the time we do. Right now_
have a big need for microprocessor­
oriented material and digital construc·
tion projects. We're always interested
in state of the an techniques.nd new
products articles.. What have you?

EXAMS WANTED
It has been OYer a year since _ 'we

gathered a set of the FCC exams and
_ would like to updlte our eeuec­
tion. This helps us make sure that our
license study guides e-e in every way
UP to date. Since the FCC can't send
out copies of the tests, we havt! to
depend upon readers. It is a bit of •
bothe r, so we 'll o ffer 55 for each
different test copy we receive. Novice
and Tech exams are the easiest to get,
followed by the conditional exams.
Since the conditional tes ts are a bit
more d iff icult than t hose given at FCC
offices, they will be particularly help­
ful. Let me clarify that offe r ... $5
lor each exam tha i is different for us.
We will keep the exams conl idential
.. . they will be used just lor chec king
study material.

AMATEURS T EST
EMERGENCY LOCATING

SYSTEM

A lest Will run recentlv via Osc:ar 7

to determine the feasibility of using a
satellite repeater for emetgellcy
locating of lost people. The test, using
a low powered transmitter (under one
Wattl, indicated t hat t he system Will

Quite workable, and a rough localion
of the transmitter was determined by

processing the Doppler shift of the
signal. The test gave tre locat ion of
t he emergency t ransmitter within

about 7 miles. Wi th a little experience,
the system cou ld be made to work
using transmi tter powers of about 100
milliwatts, and loca tions within tWO
to four miles are expected.

Think of t he ramifiCltions of th is
work! A t iny transmitter abolJt t he
size of a matchbox could give us the
approximate location of any 10$1
person anywhere in the world. , . at
sea drifting. in the desen, or perhaps
in the mountains. How long before a
channel is set up for this service? And
then how long before the ma tch box
rigs are available .,. probably with
one chip and a battery. A few more
tests will ind icate how much ant enna
is needed . .. a simp le whip may do,
but it is more likely that one of those
small umbrella dish ref lectors will give
the emcucenon needed.

Amateur radio again is in the fore­
front of important technical develop­
ments in communicat ions.

PHONE CALLS

Phone calls 10 73 ... please try not
to. As bad as t he mail is, try to use
what is left of the postal service. On
subs and address changes please hold
tight lor at least six weeks before
getting nervous . ,. our computer is
still over 5Q miles. away end it takes
~s to make changes or find out what
is happening. Dotty is here to help
from about 9-4 Eastern time week·
days. Please do not call except during
our bousine$! hours ... and leave us
alone on weekends except in t he case
01 really serious emergencies. We are
not very friendly to the chap who
calls from California at midnight
Saturday and e~plai ns that, gee, it is
only 9 o'clock out lhere. If you must
call - (603) 924-3873.



be rr ly guest
v isiting •views fr-orn around the world

Tornado Alert
Rad io and television programs are

cut shorl by a special tornado watch
bulletin issued by the National
Weathe r Service at Dress Regional
Airport.

At his home on Seib Road near
Daylight, Hal Wilson moves away
from t he television to a radio which
he lind about 120 other membel"$ of
Tri-State Emergency Net lnetwork)
are licensed to operate.

Several member, activate radios in
their homes and begin talking to one
another. The instructions are clear.
The amateur radio operators head
outside to obse....e weather conditions
and watch for a funnel cloud.

"rve Sill up until midnight, I , 2 in
the morning with the lella$ trying to
sight a storm," says Wi lson, an admin­
istrative supervisor with Keller Cres­
eeot Co. in Evansville.

When a funnel erood is sighted by
one of the radio operators, they use a
private number 10 not ify weather
serv ice officia ls immediately. I n t urn,
the weathermen can verify a funnel
clo ud report by contacting one of t he
radio operators.

The rad io operators are part of a

larger group of residents in the Tri­
State who voluntee r the ir time as
"spotters" for the weather service.

The procedure for sighting funnel
clouds and alerting the public has
become more sophisticated with the
use of licensed radios. weather radar,
spedal high frequency VHF M com·
mercial radio weather statior1$ wIlidl
broadcast at 16 2.55 I'T1e9'Iheru and
swild'l o n automatically with a specia l
signal, and satellites 22.500 mi les
abow earth wh idl take pictures 01 the
earth's surface lor weather evaluation.

But even with all the equipment
which makes possible more accurate
and timely warnings. people are sti ll
killed by tornadoes.

Last year alone, there were 917
lornadoes in the United States whidl
claimed 59 lives, according to the
National Oceanic and Atmospheric
Administration. Indiana. which
account ed for 23 of those tornadoes.
had no tornado related deaths in
19 75.

Roland Guy Loffredo. meteorolo­
gist·in ·charge at the National Weather
Service here, points out that Ind iana.
Kentucky and Illinois are nearing the

period - April and May - when
maximum tornado activity has tradi ­
nonauv occurreo.

t.c ttreco says the idea of a
"tornado season" ;s a myth, be<:ause
tornadoes can occur anytime warm,
moist tropical air from the Gulf of
Me~ico clashes with cold. dry air
moving down from Canada.

Typically though, those weather
systems clash as seasons change v.tlen
the earth sh ifts on its a~is and the sun
moves from the southeast toward the
north_st. For example . Loffredo
says that in the very early part o f the
year the grealest chance of tornadoes
is in Florida. By April and May, the
chance of tornadoes is great in lhe
Tri ·Stale and by June, areas of
Northern Indiana, Northern Illinois
and Wi$lXlnsin tradi tionally face the
greatest risk of tornadoes.

Tornadoes average a bo ut 5 to 10
minutes on the ground. Most leave a
path no more than an eighth of a mile
wide by two to f ive miles long. For­
ward speed averages about 30 miles an
hour, but may reach as much as 70
miles an hour.

"As a concentrated force."
Loffredo describes tornadoes as the
"most powerfu l of storms." Some of
the worst tornadoes occurred on Palm
Sunday. 1965 , when about 50 twisters
slammed into five states, including
Ind ia n a . a nd killed 256 Mid­
westerners. In 1925, a single tornado
tore through parl$of Missouri . Illinois
and Indiana killing 689 persons.

In recent years, many lives have
been spared die at least in part to an
improved rep:H"ting $y$\ern.

Weather officials say one 01 lhe
most destructive tornadolls of all time
hit Dmaha. Neb., last May 6 . More
lhan 2000 homes were damaged or
destroyed and property damage was
estimated in the hundreds of millions
01 dolla rs.

Despite the vast emount of damage.
there were only three deaths, and an
Dmaha newspaper headlined a story :
" It could have been worse; but
tornado alert worked."

Dale McConnaugh ay

Reprimed from The Evansville Press
ttod.t. March 18. 1976.

Neil Pratt- WBIK:OU
22 15 Oougln St.

Sioux City IA 51 104
17121·27 7·3989

I need help with re.learning tre
code and brushing up on some theory,
and I'm willing to trade some physical
work around your shack for some
tochnical assistance.

Robert HIlton
27 46 Astro St.

Alexand ria VA 22306

I need a du al gang 365 pF variable
capacitor. It is for O RP use, so it must
be small. I would appreciate anyone's
help in finding one.

Gregory Danzker WN2Z0 V
4000 Old Post Road

Seaford NY 11783

For any help or information. please
contact me.

HELP
C.A.P. ticket, C.B. license and am
studying for the Commercial 2nd
Oass.. I am Oub Trustee and p~.

dent. I .....ork 20 meters ON _bout 95'
of my lime on t he air. My equipment
lets me operate on 80, 40. 20. 15. 10,
6, and 2 meters.

The Siouxland Amateur Radio Club
meets every Wednesday night,
7 :009:30 pm. We have 41 members.
many of whom came f rom the CB
bands when they found ou t how
much more fun they could have with
the amateu r license. All will have
passed the code test before you get
this. Some members dr ive ove r 50
miles each way.

Our club is ready to help an yone
who is rea lly read y to study and not
just expect it to be handed to t hem.
We have found it ta kes from 3 to 7
weeks to get the code up to about 7
wpm, depending on how badly the
license is wanted.

Extra,
Permit,

the amateur
Radiotelephone

Please include me as a Ham He lper
for anyone v.tlo wants his Novice,
Technician or General t icket .

Kevin C. Potter WA6DNW
646 Fairview Ave. Apt . 7

Arcad ia CA 91006

book makes theory crystal clear and
easy to learn.

Now for the help. I've got a HaNeY
Wells R9A receiver with no manual or
schematic ... 5(} il you can't tell me
where I mighl find one, please run a
Ham Help asking lor a d'lance to buy
or borrow one for- copying.

Thanks lor presenting an alternative
vie~int lor the ham who isn't
"Leag.le" oriented, and keep that
great magazine rolling off the pre$Sl!1..

Greg Magarie WN1V IL
58 Wyman St.

Arlington MA 0 2174

Please add my name to your list of
Ham Helpers.

I hold
Restricted

Please add me to your list for help
with obtaining my license. I will need
help in Germany as I will be arriving
there on or about 10 July 1976.
Telephone number will be HId'} Mil
7565.

Keep up the good IoWrk with the
magill ine, as I thoroughly enjoy
reading each and wery issue. As you
can see from the enclosed request I
am finally going to have to get a
subsaiption.

SFC Edwen K. Gause
HO, USA AEUR & 7TH Army.

OCSOPS IFPO-FABI
APD New Yorll. 09403

This note is to say wha t a fantast ic
magal ine you and the staff put
togethe r, and ask for some Ham He lp.
73 is responsi ble lor my rebirth into
ham rad io alter a Novice license
expi red in '66 due to the discovery of
girls. After find ing a copy o f 73 at the
local newsstand. I got off my duff and
got ano ther Novice, and am now
heading for my General via 73's Stud."
Guide and code tapes - Ken Sessions'
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Amelia
When , put the cover on my type­

writer last month, I had just ret urned
f rom a 25 da y $Wing around t he
country on an inspection tour of the
more act ive airports. All but 3 of the
14 airports visited IWre city -owned;
some wefe c ity-operated and some
were leased to private operators. All
had money problems, and near ly all
had high tension wi res on al least one
approach to the fie ld . I have a copy of
my light ly padded expense account
for the trip, which tOlaled 5610. That
included all tran1J)Clrtition. meals,
hotels. entertaining. etc. That WiI$ in
1929 when waite". no matter how
irl$Ultirog they might be, would only

gel a 10% t ip.
Now I had to get down to the

business 01 changing a $lllall flying
field into an airport. The Ludingtons
had already engaged the Airport
Development and Construction Com­
panv o f Philadelphia 10 do the engi­
neer ing pa rt of t he job. My part was
to tell A.D.C. wha t we wa nted and
where we Wilnted it, to kee p a check
on mater ials and workmansh ip, to
approve desigrn and layouts. and to
gener.lly supervise the job. There Will

a small dirt floor hangar .Ireldy on
the field, with a lean-to which terved
as an office during the cons!r1JCtion
period_

There is nothing very e:o:citing
about building an airport . so I'll spare
you the det.ils. It took nearly a year
to complete Central Airport, which

inc luded two hangars with lean-lOs lor
shops ar'ld offices, a combination
administration and station building.
boundary lights, • beacon light tower,
a BBT floodlight for nioj1t landil'9
ar'ld two payed runways. In order to
provide ektra income. we bui lt •
public swimming pool and a mini.ture
golf course, ar'ld e esed a corner 101 for
a gas steucn.

When I got back from my survey
tri p aro und t he country on February
Bth, I learned that Bob Hewill.
General Manager and Chief Pilot of
the Ludington Philadelphia Fly ing
Service. had been cr iti cally injured in
an automobile accident a few days
before . So I made myself available to
pinch hit lor Bob on any flying jobs
when they needed help. The Flying
Service had quite a Slable of airplanes:
a clipped wing Waco 9, 3 Waco lOs
with different engines, a F.irchild
FC2, a Fairchild 71 and a Travelair
6000. Then, for fun , they hid a
Taperwing Waco. My f lying for them
incl uded passef"!ger hopping, test ing,

demonst rating and some cross-count ry
trips !some more interesting than
others) .

Early in the morning of April 27,
1929. Bob Hewitt , who was still on
crutches, pbored me and said t hat t he
Chamber of Commerce was wil~;ng 10

pay to have a plane fly dawn to
Wilmington t hat morning to pick up
Amelia Earhart and bring her back to
Philadelphia for a reception and
d inner in her honor. So I dashed out
to the airport and fou nd that th ey
alreldy had t he new 6 passenger Fair­
child 71 o n the line and warmed up.
Since it was my first flight in that
type of plane. I took it around the
field and landed it e couple o f t imes
before heading for DuPont'S private
field near Wilmington. I got Amelia to
Philadelphia in plenty of t ime for her
luncheon engagement. Nekt day (. 1,,;0

on the Chamber 01 Commercell took
her on an aeri.1 tour of the " City of
Brotherly Love.~

Later in April . Brooks Parker. an
insurance execouve, wanted to fly a
party clown to the races at Havre de
Grace, Md. One hitch was t hat he
wanted to be set down on the track
inf ield. It was ear ly and there were
very few people on the infield, the
approach was gcod, only a low fence
to get over, ,,;0 we set down with
plenty of room, Getting the f ield
cleared off after the I1lces for our trip
home was a bit more of a problem.

On July 3. 1929, the Ludingtorrs
started a summer weekend line from
Cen tral Airport to Cape Cod.
departing Cenmll Friday afternoon
and arriving back Monday morning.
The Fa irchild 71 ar>cl Tr~lair 6000
were assigned to the run and fou r
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Sanger GrHn ¥Id A m#!lia £arhMr. PhilMJe lphia Airport . Apri' 4, 1929.

(the latter two are islands jliSt south
of Cape Cod }. The re are a lot of
deserted beaches o n the south side o f
Martha's Vineyard, so when I had to
go to Nantucket I would fly along
them at t reetop height and give my
p;tSSengerl a view of the " buff"
bathers rushing to COVl!f up. On one
trip tete in Aug..ost I had to go to
Nanl...cket with a stop at Newport.
Headwinds had made me a t rifle late,
so by the t ime I left Nantucket alene
for Falmouth it was getting real
dusky . There were no lights on the
field at cccnerressett, but Bob
Hewitt, who had gone ahead of me in
tile Travelair. had a ha lf dozen aUlas
lined up at the approach to the field
with their headlights shin ing down lhe
field. Since I did" 't have enough gas
to take me to Boston, I had a
" Ho bson 's choice" and came in over
the par ked cars as low and slow as I
could. The lights d idn't illumina te
very much of the field so o n to uch­
down I cut my ignition s....itch and
stood on the brakes. I ended up about
three feet fmm a big haystack.

The Coonarneuett people fea lty
" did themselves proud" las they say
in New England ), We had a small
cottage. fully equipped, to ourselves.
Our ar rival night dinner always co n­
s isted of a ll the steamed clams and
lobsters we could eat, with all the
trimmings and a homemade desert. All
our meals over the weekend were o n
the same scale, Regrettably this Cape
Cod caper only lasted one season
(1929). I guess the passengers were
buying their tlOlOsportation cheaper
than the Lud ingto m were.

Next month some happenings at
Central Airport , ail races, etc. Hope
you have as much fu n reading t he
column as I have ....rit ing it.

F/nl __ .. IIr .. ...p... _ ...,... Do
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d esecrat ion a nd police, so I unloaded
the passengers quickly and took o ff
before Smo key could get there .

Although the line was supposed to
be from Central to Cape Cod , there
were uSually var iations. One time I
had to f ind a plo!lC'e to land on F isher's
Island and several tunes I had to land
at Martha 's Vineyard 0<" Nantucket
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Falmouth. I never had even seen
either place and my Jamestown
passengers had no idea of where we
could land, so after looking around a
bit I set t ile ship down in a oemetery
thilt had enough unobstructed room.
We were not entirely _lcome. Some
of the people in the crowd that
gathered were saying things about

pilots (including myse lf l 'M! '1i! pro­
vided with neat co nservative uniforms.
I had the honor of flying the fi rst
passengers in tile Fairchild. Two of
the passengers wanted to deplane at
Jamestovm lilll island in Narragansett
Bay ecrcss from Newport). The e t ters
were going to our terminal in a fie ld
on lloe CoooiImessett Ranch near
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Editor:
Robert Baker WA1SCX
34 White Pine Oriw
Lirtleron MA 01460

CA L EN ~A ;

ORP SUMMER CONTEST
Or~nizMl by the Activity

Group-CW in Germ..y
Starts; 1500 GMT Saturday,

""~3
Ends : 1500 GMT Sunday,

""~ 4
A maximum of 15 hou~' operation

is allowed during the contest period,
with the 9 hour pecse taken in a
maximum of 2 parts. General call is

ARRL STRAIGHT KEY NIGHT
St_ 15: OHIO GMT Sarurday,

...."Ends, 0700 GMT Sunday,
July 4

Check OST for any changes in the
rules!

Basically, rules req uire the use of a
straight key only. Send "SKN"
ire tead of "RST" du ring GSOs, to
help identify contest slat ions. On
8Q.4()'20 meters, try 060 to 080 kHz
up fro m the botto m edge of the band,
On Novice bands, try 10kHz up fro m
the bo ttom of the Novice band. Aft er
the cont est peri od, send a list of calls
of the sta tions contacted d uring the
contest period, plus your vote for t he
bes t fist heard. Please ma;1 entries as
soon as possible to AR RL, 225 Main
Street, Newington CT 061 11.

10

Jun 26 - 27"
Jul3
Ju13 ·4
Ju117 ·19
Jul 24 - 25
Aug7 ·8
Aug14 - 15
Aug 21 . 22
Aug 21 · 23
Sept4 ·5
Sept 11 -12
Sept 18 - 19
Sept 25 ·26
Sept 25 - 27
Oct8 ·10
Oct9 ·10
Oct 16 ·17
Oc116 -18
Oc I30 ·31
Nov5 ·8
Nov6 · 7
Nov6 ·8
Nov 13-1 4
Nov 14
Nov 20 · 22
Nov 27 . 28
Oec 4-5
Oecl l ·12
Dec 31

"CO ORP: ' Maximum power lor ORP
stlilions is 9 Watts input.
EXCHANGE:

RST and OSO nJmber linpu t. Add
"x" il Iransmitter is CO or VXO
controlled.
SCORING:

All OSOS are valid. Own country _
1 pt.: own ccnteent > 2 pts., and OX
• 3 pts, pe r OSO. Add an additional 3
points per OSO for a OSO with
anothe r ORP stat ion. Hand icap points
(hcp! a re given if eit her station is
using be low 3,5 Watts input o r is xtal
con trolled. with a ma ximum of 4 hCP5
pos$ible. Both stat ions mul tiply OSO
points by 1 plu 5 the hcps. Example:
W2XX works G9 XX, exchange 589
001/2x from W2XX, 579 l OO/4 x
from G9XX; both stations score 9 pts,
for the aso 13 pis. for OX x 3 heps ­
both xtal , W2XX less than 3.5 Wattsl .
Mult ipliers are I lor each country in
own continent and 2 lor Nch OX
country per band according 10 lates!
OXCC list (but call areas in JA, PY,
VE, VK, W, and ZS count 85separ-ate
countriesl . Final score is total aso
points t imes total multiplier",
ORO STATfONS.-

Same rules, but input power is not
limiled. Use ORO ....d only 050 wilh
ORP stations. Scoring is the same.

ARRL fiel d Day
Straight Key Night
ORP Summer Contest
ON County Hunters Contest
ARRL Bicen tennial Celebration
10-10 Net Summer OSC Party
European OX Contest - CW
SARTG Worldwide Rny Contest
New Jersey OSC Pany
ARRL VHF aso Party
European OX Contest - Phone
Scandinavian ActivilY Contest - ON
SCandi....vian Aclivity Contest - Phone
Oeltll OSC Party
CO Party - Phone
RSGB 21·28 MHz Contest - Phone
RSGB 7 MHz Contest - CW
CD Party - CW
CO Worldwide OX Contest - Pho ne
IARS-CHC·F HC·HT H OSO Part y
RSGB 7 MHz Contest - SSB
AR RL Sweepstakes - CW
European OX Contest - Rny
OK OX Contest
AR RL Sweepstakes - Phone
CO Worldwide OX Contest _ CW
ARRL 160 Meter Contest
ARRL 10 Meter Contest
Straight Key Nighl

• ~ described in last issue

ENTRIES:
Send a "min i·Iog" by July 31st to:
Hanmut Weber DJ1ST, 0 ·3201 Holle,
Kleine Ohe 5, Fed. Rep. of Germa1Y.

ON COUNTY HUNTERS CONTEST
Starts ; 0000 GMT Satutday,

July 17
Ends: 0600 GMT Monday ,

July 19
The CW Coonty Hunters Net (7055

and 14070 kHz) invites a ll ama teu rs
to part icipate in the 19 76 cont est. All
mobile and portable operation in less
act ive counties is welcome and
encouraged. Gene ra l ca ll is "CO CH."
Por ta ble or mobile stations changing
counties du ring the contest may
repeat contacts for OSC points.
Stations on county lines 9ive and
receive o nly one number per OSO, but
each county is valid for 8 multiplier ,
ElICh station may be worked once per

"'''''.
EXCHANGE:

OSO number; category (por tllble •
P, mobile ~ MI; RST; state. province,
or country; and county (for US
stations only).
SUGGESTED FREOUENCIES:

3575. 7055, 14070, 21070, 28070
kHz.
SCORING:

OSOS with fixed stations count 1
point per OSO ; portable or mobile
stations score 3 points pe r OSO.
Multiply the number of OSO poi nts
times the number 01 US count ies
worked. Mobiles and portab les should
calculate the ir score on the basis 01
total contacts from within each sta te.
AWARDS:

Certificates will be awarded in t hree
categor ies.
F - Hj~st fixed or fixed por table
Slat ion in each state, province, and
country with 1,000 or more poinls.
P - Highest station in each Stli it with
1,000 or more points operating
portable from a county which is not
his normal point of operation.
M - Highest mobile in each stste
operating trom 3 or more counties
with a minimum o f 15 0S0s per
IXlUnty.

Trophies will be awarded to lhe
highest single operator station in the
US in categories P and M. The awards
committee will issue additional awards
where deemed appropriate.
LOGS:
Logs must show category, date/time
in GMT. station worked, e xchanges,
band, OSO points, location and
claimed score. All entr ies with 100 or
more OSOs must include a cht!cl<:
sheet of cou nties worked or be dis­
qualified f rom rece iving awards.
Enclose a large SASE lor results. Logs
must be postmarked by September 1,
1976, and be sent to: ON County
Hunte~ Net, c /o Jeffrey P. Be<:hoer

W9MSE, 673 Bnloe SHeet, Fond du
Lac WI 54935_

ORP AMATEUR RADIO CLUB
INTERNATIONAL . INC.
1976 ANNUAL AUGUST

ORP CONTEST
Starts: 2000 GMT Sarurday,

August 21
Ends : 0200 GMT Monday,

August 23
This contest is open to all amateurs,
and all are eligible for awards.
EXCHANGES:

ME M BE RS • RSTI RS; Statel
province/cou ntry; ORP nr. NON­
MEMBERS : RST/RS: Sta le/province/
country; Power.
SCORING:

Stations can be worked once per
band fo r aso and Multiplier aedits.
Each MEMBER aso counu 3 points,
NON -M EMB ER aso 2 points.
Stations other than WNE counl as 4
points. Score· aso points times total
nu mber states/provinces!lXlUntr;es
PER 8AND times power multiplier,
MULTIPLIERS:

More than 100 Watts input power
, , . XI ; 25- 100 Watts input power. , .
X1.5; 5-25 Watts i~ut power . . .
X2.0; 1-5 WaIlS input power . , . X3.0;
Less than I Watt power , • . X5.0.
FREOUENCIES:

CN ~ 3540, 7040, 14065, 21040.
28040. SSB • 3855, 7260, 14260,
21300, 28600. Novice · 3720, 7120,
21120, 28040. AU freqs. are plus or
min us 5 kHl or 50, to dodge ORM,
CALL:

CO ORP DE (callsign).
A WARDS:

Certificates to the highest scoring
stat ion in each sta te, province or
country. Other places win be given
depending on aClivity. One certificate
for the station showing three "skip"
contacts using the lowest power.
LOGS:

Send logs to : E. V. Sandy Blaill!
W5TVW. 417 Ridgewood Drive,
Metairie LA 70Cl01. Send lull log data,
irx::luding your FULL name and
address, bands used , equipment,
antennas and ~r used. Entrants
desiring result sheets should encl~ a
" 10 SASE. Logs muSl be received by

September 30, 1976 10 ~8Iify .

EURD AWARD

Th is award is offered by the DARe
in three classes for two-way Rny
contacts with diffe rent European
countries and prefi xes, All amateur
bands, incl uding VHF, may be used.
All contacts most be co nfirmed and
dated af ter Jan 151, 1965, Contacts
during the RTTY WAE OX Contest
can be used for EURO endorsements.
provided the log of the req uested
station Is also received . Requests must

Continued on p;IfIe '58



UNEQUALLED
FOR

2 METER FM

S 645 .00 FACfORY DIRECf PRICE INCLUDES:

• UYNA't1C PIT ,t1CROPHONE

• MOBILE .\10 UNTI l"G BRAC KET

• OO'IESTIC SHIPPING

• 1 PowER CABLES. ACCESSORY PLUG ere.

• 35 WATTS OUTPUT •.25 MICROVOLT RECEIVER
• 6-DIGIT LED FREQUENCY DISPLAY
• 143.5 to 148.5 MHz SYNTHESIZED

MATCHING BASE STATION POWER SUPPLY/ SPEAKER#031 A
ONLY 598.00

NOW IN STOCK FOR SAME OAY SHIPPING - NO WAITING

Call Clegg TOLL FREE Today and start enjoying your FM·DX

Charge It! With MASTERCHARGE or BANKAMERICARD or we wi ll ship it COD

PHONE CLEGG TODAY FOR DETAILS ON TH E I FM-DX IAND

TH E NEW 12 CHANNEL IFM-76I FOR 220

PLUS THE 12 CHANNEL. 15 WATT 2 METERl
rM-A

-R-K-'3'""'.1

TH ESE CLEGG ECONO~IY LINE UNITS PUT YO U ON VHF F~I FOR LESS THAN S190.00!

- Cl!!lfl__-
208 Centerville Road Lancast er. POI . 17603

Toll free sa les & wrvices pho ne (800) 233·0250

In POI . call (7 17) 299·722 1 Icc ueet l

BANKAMERltARD.
.
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ADDS, TOO !

PLEASING MARY

ROTTEN LITTlE KID

Just a shon note to tell you I enjoy
your publication I great deal. Some­
t imes they'", II lillIe li!IIe get t ing to me
here in the Philippines, but then I'm
no t a lways in town when they arrive.
Anyway, I hope yo u will forgive me

Lucius B. Ramsey
Spanish Fort AL

Last week I rTWliled you a letter
inquiring as to t he whereabouts of
tapes I o rdered. Today, I finally
received the tapes ! Your package was
poslmiill'ked Februar y 11, 1916. It
took our glorious, gov't operated Post
Office 12 days to move the tapes from
N.H. to Ala. Heaven help us if the
libera l polit icians have thei r way and
take over the 0 11 companies. Can yo u
imagine the o il delivery? The ta pes are
eKce li en t !

A shan note 10 praise the 13+ wpm

tape. I sent for one and used il a total
of 6 hours and 35 min. I took the
General test at Syracuse April 14 lind
the test [code! sounded like 10 wpm
- and I passed. Had taken the test last
Jan., but b lew the code so I took the
theory and got a Tech. So I t ried your

tape and it really gets the job done.
Now I am going for my Advanced.
Alter a lt, my 19 year old son passed
his Advanced last Nov., the ro tten
little kid.

Waldo Lo ngwell, Jr. WA2EMJ
Horseheads NY

I am iilI'l ow.- of the Tuas Instru­
menlS SR-SO cala.olalor. One day I was
listening on 2 meier FM and working
out a math pt"oblem at the seene time.
I not iced that the oscillator in tbe
SR·SO was generating a respectable
signal on 146.82.

In fact, the LE D d isplay generat es
random no ise pretty much evenly
distributed throu gh the rf spectrum. It
really mak es a good noise sou rce to
peak up a VHF rece iver. By wrapping
2 or 3 turns of wire around lhe
display and connecting the wire to the
antenna jack , you create an instant
noise source. Th is probablv holds true
for any cala.olator with an LED
display.

If you have ., SR·50, press 99.
Then press the factorial key. You will
hea r a pul sed 1 kHz tone in your
receiver. This is an error display, so
any answer that the SR·50 sees as
invalid will cause the display to b link.

Th is blinking occurs about twice
per second, depend ing o n battery con­
ditions. This beeping is especially nice
when the na tu ral no ise level is
especially high, Oh, yeah, the SR·50
can add, too !

P.d J . Dujmidt WA3TlD
McKeesport PA

I~__I
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HEAD AND SHOULDERS

We really enjoyed " The Smart
Power Supply," by WA4SAM in the
March issue of 13.

The same IC has been used here for
about four years now with grea t
success. We use it for controll ing an
electroformat ion process. We are using
144 plug-in carlk almost identical to
John's card. The cards control 345
transistors mounted on water -coo led
heat sinks. For d e power we use IWO
rect ifier s rated at 500 Amps, a t 15
volts each.

John's ,rt icle was well written and
to the pa;nl. His kind of article caused
us to subscribe to 13 in the first place!

Keep up the good work, and keep
the computer iilI'ticles coming each
month! 13 is head and shoulders
above the other ham rags!

Wm. Dunnivant
Commercial Electronics

Baxte r Springs I(S

Wayne, I have a nice CB rig I'd tike to
sell someone, It 'lt he lp finance my
ham rig. I have two brothers who are
hams - both were into CB. Ah, the
joys that are theirs now. I don't want
to be left behind. So please help.

My brothers, Leo and Gene, are in
othe r states, ., III they can do is to
kee p the cBllh and letters pushing me.

As I fP through the letters to the
editor , I not ice all the compliments­
so what more can I add, bu t that I' m
dealing with people and no t just
anothe r money machine . Thank you!

Brother Andrew Patin , C.S.S.R.
Saint Alphonsus Church
224 Carrier St reet, N. E.
Grand Rapids MI 49505

B,othe, Andrew, you a,e sitting in the
wrong pew as far as code is crJfI~med
.. . stuck at 12 MJlm indeed! This tells
me plainly tlu t you are trying to
allOid tlie W'ylll!' G,een Code Cassette
system of lurning rhe code,' system
which does nor try to ger you to learn
the code at ren different speeds . ..
just at t ooo ••• six wpm and 14 wpm.
ObYiously, you a'e trying ro penny
pinch and not invt$ t in the 14 ..pm
code casseUti which 13 happily foists
off on unsuspecting ,eade,s .. , and
this is the roo t o f you, trouble, and a
well ,ou nded round of tsks to r any
brothe,s of you,s who sree,ed you
into the 12 ..pm cui de sac. Thllflh
for the n ice lette, otherwise and
ha,ken to the abolle. - Wa yne.

pr in t

I~__I
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t ha t you
THE WRONG PEW I

don't

Thanks for your exceuent 1I!rvice in
regard to my subscription. I relllly
didn'l Ihink I would receive all the
copies I requested, and so quickly.
You rank far above any magazines I
have subscribed 10. Matler of fact, I
shouldn't even compare you with
o ther magazines. Being a man o f goad
faith, I should have believed and
expected greal Ihings h am you. Well,
perhaps I was weak - but am I'lOW

made st ro ng by people interested in
other people. Enclosed is a Reader
Service request I know I will receive
lhe same prompt service.

You see. it's all·important fo r some­
one like me, who is just starting oul in
t his ham business, to get all the
encouragement possible. I don't know
which rig to be<;jin to shop fo r. With
your help, I'm sure I'll be able to
make I wise and educated coerce.

Keep the articles coming which
push us beginners a long, because we
often get d iscouraged when t here is no
help around. We especially get a
droopy mustache when we get boooed
down in code. 11'5 so hard 10 t urn the
corne r from 12 wpm to 13 wpm.

Wo uld yo u by chance know if
anyone in my area willing to help me
with that final step in code? Just
about there, but no l qu ite. Also,

ha-s t he lifelong task o f delivering my
73 magi

The only disadvantage is lhat 73
spoils me for choice, as any IC article
causes me to have ecostrcetce's itch.

Keep up the great job and don 't
change anything Iexcspr perhaps t he
price, v.tIich is understandable!).

AI Neilson G4CVZ
Liverpool, England

RI" I~
two e,.e 8 •T.-H.,. _ _
240.. . ., .
I<._"R,. _
An,.J I.".l.•.lIIini .,,-lI.al1...
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THE PROVERBIAL LADDER I 1 ...1

Having just received my April issue
of 73, I thought I had to put pen 10
paper to complimenl the gang on
pt"oducing what surely must be rated
as the best ham magaz ine in the
world' I subscribe to quite a few
American and British mags, and for
sheer QUality, quantity , practicability
and up-to-date slate of the art articles,
73 not only beau the rest _ it
murders them! I am sure my postman

PSE QSL Direc t o r via 11.5GB
CHEERIO

'~r;* .,

' ......
u,_.aiL!:} "~ _
. ..... R. _5 t s 9 • ...T ••••, 9+
<JS I< .11 0...r Il.d ~.ng a t all :

\/ R" 0101>.. __ ..n.n r .....d.i.n.. . ' ·7} '.
IJ I<~ .Il0nlLu.cept tll.rn.1I11:: ..pn,g
"'. J . i;p " .us )' J:"e,a d,ip.IU., .

73 and its staff have betped me
more than aST lWld the staff that
publishes that magazine. Matter of
fiKt, I'm thinking 1I!riously of not
renewing my subscription to OST
when it expires this coming Aug.,ost.
The ARRL hasn't been thai much of
an aid in my climb up the Pfoverbial
ladder of hamdom.

Your records, which I'm cernin
you keep for at least a year, will show
that I' m not only a subscribe r, but
nave ordered, t hud ar, your 14 wpm
tape , Which, by the by, is "working"
after about 2 hours of practice. Of
course, I've had X number of hoou rs on
the air i1S a Novice, and other means
of practicing CW for thaI damn FCC
General exam.

I am going for the General bam
and would like not 10 blow my
hard-earned S4.00 ilIKI time $MIS at
least studying VOlJr G-.." LiCfflw
Studv Guide, for ...... ich I've enclO$ed
my personal cheek for $5.95. When
t~il;YI! thinking, as opposed to "if")
I get my General, I'll be happy to let
you know.

Always goad luck to you and your
crew, and keep an saying what you
please when you please.

Joe Marymaunt WN2TXa
Teaneck NJ

I
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" MIRANDA" OF MAGAZINES

J. 8 . Fields
SYbic Bay, R,P.

IN LOVE

OH, HENRY!

ALDELCO DE LIVERS

1 1
I would like to take this cooor­

tunity to express my pleasure with the
superior service provided by Henry
Radio. I have had several dealings with
the Butler, Missouri store by mai l
during the last year and have always
found their service to be very prompt
and highly sat isfact ory.

Ken Morgarl WASVUZ
Albuquerque NM

You may have received a few leiters
of complaint concerning the fa ilure of
Aldelco to deliver 2N5590 rf tran­
sistors.. We had an unfortunate situ.
lion in that we inao.ertent ly edver·
tised the price of this un it at $4.15,
which is below our cost . We sent out
our entire stock of 2N5590s and
immediately ordered more. Delivery
from the factory has been held up and
we hope to be able to fill everv order
at lhe $4.15 price in the neXt few
dayS, even thoulfl we lose money on
ewry order sent OUt. Being new in the
mai l order business, WI.' are try ing to
bui ld a reputation for good service
and quality merchandise. Every o rder
received is sent out within 48 hours if
we have the item in stock. However,
like any other company, WI! have our
problems like outbreaks of the flu,
vacations, etc, We will. however, eon­
t inue to do our best to serve our
customers.

Alfred G. Smith
A_ro

Lynbroo'l NY

Okay, I cannot put it off any
lon ger: I must _ill! and tell you how
much I enjoy 13M~ine. The May
1976 issue ca me recently and, as
usual, I quickly leafed throulfl it and
noted all the good articles I would
peruse at my leisure. Later I shallioid
down the corners of those pages on
....nich I find something of special
interest . Even later I may index everv­
thing.

I admit it - I love 13 . Before you
people get puffed up with pride.
though, there are other magazines I
also enjoy , In fact , the mai lper!lOl1
must v.onder if I do anything but read
magazines. Magazines such as The
Audio Amateur ( t'm glad to see
they've wised up and moved to N.H. ,
even if it is just down the street from
13. Some day I must come to Peter­
borough : then I can not only visit 13.
TAA. and Old Colony Sound; I can
also drool OYer t he tools at Brook­
stone. Ah, heaven , ..1, most o f the
Popul/ll" What l!lll!fs, Analog, Scientific
American, Track & Field News, etc.
However , so far only 13 {and, yes,
Wayne) has inspired me to think
about writing articles. I have even
gone so far as to jot down ideas. And

1'----__1
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NO DREDG ING

COMPUTE R CA LL

chutes rather- than rollers; moreover, it
is avai lable in 30 minute length, re­
quired by some drives and no longer
widely available in quality tape lines.
We recommend the 30 o r 45 minute
lengths over 60 minu te size, as the
tape is thickest in these sizes, Using 30
minute Omega tapes fo r semicom­
mercial use, we have had no problems
attributable to tapes in several
month$.

J caution 8gainst purctline of
" digital tapes" at premium price; at
least one custom "d igit al cassette"
label is simply a rebranded, untested,
standard line TDK audio cassette. On
the rare times that reat-ano.nua data
certified tape cesse ttes are required,
we have found that Artec tntee­
nat ional has attractive prIceS
eSPllCially in modest quantities - at
their nationwide branches.. If readers
should desire Orr>egit cassettes in loca­
tions where lhese are not available.
our school bookstore will supply pur­
chasing assistance upon receipt of an
SASE . Send SASE to: Resource
Access Center, 3010 4th Avenue
South. Minneapolis MN 55408.

Richard B. Kaplow
Minneapolis MN

I spoke to you one day last year
when you called Gary W3DTN
looking for FCC info to publish. My
question to you at the time was, how
good are those new code tapes? Are
they really different? You sa id they
were much better lhan Brand X and
Y. You know - you were rigtlt . They
are good. Thanks,

Now I have a QUestion for th is year.
As background, I have a 240Z and I
understand you push around a Z
yourself, so maybe you will be sym­
pathetic to my problem. I want to run
6 and 2, plus brcedcest , oil one
antenna (hopefully replace the B/C
antenna with . Larsen). Thus far , I
have found no understandable i...fo on
splitters. filters, match ing un its, etc. ,
that v.ould he lp. As I don't want to
cluller up an otherwise clean car with
multiple antennas - I need help. Any
chance you could dredge up some­
thing to publish on the subjecO

Marvin T. Storey WA3RKA
3212 Cordoba St.

Sil_ Spring MD 20904

Or. Jack W. Crenshaw
1409 Blevins Gap Rd, 8.E,

Huntsville AL 35802
(205)·859· 7344 or

1205)·88J.7973

No, - Wayne.

Persons in the Huntsville/North
Alabama area int erested in any aspect
of amateur or hobby computing a re
invited to join the North Alabama
Computer Club (NACC). Plene coo­
tact me.

1 1
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Everybody. it would appear, has a
name. Amateur operators are called
hams {ugh!!, operators in the Citizens
Radio Service are CBers, and so forth,
But what of the person who likes to
e~perimentwith computers???'

In answer to the question above, I
would like to propose that a penon
who " plays" with computers be called
an " AC E": Amateur Computer
Enll'lus iaSl . What do you th ink ?

Theodore J . Cohen W4UM F
Ale~andria VA

The term "Computer Hobbyists" may
n ick , , . i f any newslerters in the field
d i,cover how to spell i t (se"",,.l speli i t
hobbiests). Molt hobbies ha ll!! nor
de veloped tflrms Such as " fUm" ...
nor tha t we know for sure where thilt
term really got Itarted. Qmera
h obbyists are called carnerll nuts.
camera fiends. etc. Amateur estrono­
mers 'Ire called jUlt that. ACE is ace
with me. but I'll bet you can't make it
stick. - Wayne.

Wh ile the " t h ree· fo r·a·buck"
cassette tapes /ll"e clearly unsuitable
for data storage use, our experience is
that "the best you can get your paws
on:' as suggested in your interesting
"Nifty Cassette" art icle lMay , 19 76 1,
is a potentially considerable expen se
that is usually not required. While
pr ice is a genera l indicator of oxide
i...tegrity and of conSlruction qua lity,
it is an inefficient and cost ly guide,
s ince the extended high frequeoey
performance is rot at all necessary for
data uses.

Extensive testing by a consortium
of local schools and colleges resulted
in the recommendation of t hree
brands for a sim ilar data storage use :
Ma~ el l , Scotch Highlander, and
Ome9a, Highlander tapes are wide ly
d istributed at modest cost, while the
Omega is a pr ivate brand, manufac·
tured by 3M. and d istributed in the
midwest. The tatter has proven pa-ne­
ularly suitable in our own system, as it
is lowest in cost, yet utilizes a fi ne
mechanical system of stainless steel

Because I read another ham's 13
and admire it and its publications,
here's a communication pertinent to
the times and the year:

Our W and K prefi~es have been so
well known throughout the v.or ld for
such a long t ime that everyone knows
the Amer ican hams thereby. There is
no reason to masquerade as 'SOmething
e lse with that alias, " AC" 'I'm proud
to have held WI , WB and W9 calls over
44 years and shall continue with the
proud "W",

Temple Nieter W9YLD
Evanston IL

1....... '
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TOO LONG TO WAIT

Thanks for the "announcement" o n
the Ta ble of Contents page in the
April 19 76 edition of 13. It loo ked
like a "throw-In" as a "rub it ,in ,yar·
nose " adjudicative settlement , Some­
till'lM the Telephone Company can be
didactic to the paint of absurdity , The
"announcement" smacked of the
literary style used by the Surgeon
General . No doubt the California
Court started an irrl!'Vl!rsible trend . , .
and your mag had it first once again
... Think of it, a Section 3 15 for
publishing; a "Miranda" of magazines
... wow '" a rt icles on tWO meter
transmitters now have to be preceded
with : "Note to readers: Construction
of th is project is illegal if you Ileal the
parts to bu ild it," The Apr il a ntenna
issue should have announet'd bo ldly:
" Construct io n o f any antenna in this
super edition of 13could lead to your
violating peeping tom la~" ." or
how about articles on weather
satellites "Note: Information
obtained from weather satell ites may
not be sold to fore ign go;::t¥ernmenu for
purposes of aggrl!S$ion."

The Califor... ia Cou rt qui te ob­
viously has litt le apprecia l ion lor the
inlegrity o f your clientele, Further,
they understa...d little about our need
to know. Your reaction was probably
like mine and thousands of others:
"So what? MaSl knew how it was
done anyway," Whal difference does
it make? Telcos f ind it hard to gi\l('
you information which is "cleared"
for d isseminal ion , so now maybe
some of our " legiti mate" QUestions
wi ll be answered, Quite frankly , the
article gave me a new respect for the
importance of " in-band energy
suppression" on my approved QKT
coupler , Thanks to that big bold
announcement , I was able to relocate
and reread the art j.cle to see if I had
miued anything the fim time around.

John S. Hall. W3JJU
Harrisburg PA

I want to say what I have been
go ing to for some t ime. In my opinion
yo ur m/lO}az ine, large or sma ll format,
is undoubt edly the rnoSl up to date
wilh state-of.the-art on the market
today. The only problem is. unli ke
other ham magaz ines, one month is
100 long to wa it between issues, Keep
up the 900d work.

K. L. Free land W1ANF
Nashua NH

for sending in my Reade r Service
forms a tinte late; I didn 't mean to
upset Marv - I didn 't I!IIen know . ,.
anyway if it helps I wi ll milke a few
extra forms myself to send in next
month (pesti lence in triplicate). If all
your readers do likewise, I'm sure
Mary will be very pleased !

I__-----..l
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P.S. Count me among those pleased
and imprl!'lised with J aml!'li Electronics
and S. D. Sales. 80th hIM! been great.

RIOs NEEDED

RACE R ESULTS

THE MI DAS TOUCH

This past February I wrote to you
complaining of tilt lateness of my first
issue of 73 II had not received my
January issue yet) and challenged you
to beat the ARRL respl)11$lI to a
similar complaint some years back
that I made. Namely. my challenge

Continued on PiIge S1

It is unfortunate that there are
tbcse who feel that criticism should
be ellpurgated from 73. There are
many countries today where criticism
is discouraged and the press motains
references to omniscient Ieadl.'rs
whose infallible decisions have meant
the Midas Touch to the fortunate
publications who are privileged to pay
taxes and make other sUPPOrt fand
who might disappear if they were to
voice any critical comments). I
suppose if I were high on the totem
pole, I would not like criticism either;
but criticism is good fo r the public _
it kee ps o fficials on thei r toes, keeps
people honest, and in the long run is
benef icial to all society. Whereas I
may not agree with ed itor ial content,
I support a person's right to that
opinion a nd h is right to publish it.
That ' s t he Amer ican plan! (And we
can buy tubes from AmpereK and
RCA!)

Paul Schuett WA6CPPIWA7PEI
Wallaetl CA

Vila, New Hebrides; all of our gear
was laken off the plane; people 'MIre
waiting to greet us. Transpo rtat ion
was waiting to take us to our apart­
ment. Then the blow struck ! The
Head of Immigration 18ri tish) said
tha t _ COYld not enter the COYnlry
without a visa and that he would not
issue one in Vila. We were ordered to
gel back on the plane that _ had juS!
left and leave the country imme­
dia tely. We protested and almost
refused to go - however, Il'Itre 'o\E're
lots of policemen there and it
appeared that we would be either
forcedly put on the plane or forcedly
taken to jail. Alter holding up the
plane lor nearly an hour, we found
our9l!lves and all of our gear back on
the plane bound for New Caledonia.

Lloyd Col",," W6KG
Iris Colvin W600D

Nou~, New Caledonia

For benefit of any readers who are
unemployed, please place this small
note somewhere in 73: .. Radio
Officers needed urgemly. Sill months
endorsemem program with pay very
likely."

D. .....
PO. 330

Valhrf Mi lls TX 76689

1-.-__1

1-.-__1

I

1

I

SWAPPER

This is a repo rt o n the YASM E
operation dur ing the month of March
in the Repu blic of Nauru unde r the
ca ll C21N I. ApprOllimately 7500
OSOs were meoe with amateu rs in
116 coontnes. While, at other sto ps in
Pac ific arcas, Europe: was workable
from only a few minutes to a very few
hours, from C2 1Nl there were some
beautiful openings to Europe. One
day the band was continuously open
to Europe for 10 houn.

The f irst 050 Irom C2 1NI was
with JA5DH on 1 March 1976. The
last OSO was with UB5J8Y on 25
March 19 76 . Some 1500 OSOs were
made during the IllSt half of the
ARRL SS8 OX competition and again
some 1500 OSOS were made during
the last half of the ARRL CW OX
Competition.

We made arrangements by radio for
OUt nellt stop to be YJ8 (New

Hebrides). We had written permission
10 operale there. We had an apartment
rented tl'ltre lfrom YJ8DE). We had
our plane tiekel$. etc. It _s i/TlP051i­
hie in Nauru to obtain a visa to
anyplllCe, but we had been told in the
Fiji Islands lby the !"rench Charge"
d'Affairsl that no visa was reQuired
for I 30 day viSit. We arrived safely in

Toby Maki
'02 Minott Rd.

Westminster MA 01473
(617)·874-5410

I'll be glad to swap my time In
helping you set up, program, debug,
etc., a microprocessor, in ellchange for
using or acquiring a system, the hard­
ware. I have background in 1ystems/
programming: many systems. many
languages, assembly and h igher I~I

languages. Please contact me 10 dis­
cuss situation.

P.$. Your town of Alpena, Mich., has
some XI,ooo ceccie. There should be
• I\am or two in town who can help
you get SUlrted.

contracted skin disease. Many of t he
scrounged parts ended up in trans­
miners used on the air. You see,
money to buy parIS was kind of scarce
in those years.

My recommendation to you is to
look for kindred souls in your area
through Ham Helps or by listening on
75 or 2 meters and tracking hams
down from their addresses in t he
Radio Amateur's CaUbook Magazine.
(Sneak a look in the Callbook while
vi1iting a radio parts store some time,
if it's too ellpensiYe to buy one. l

Then gel acquainted. Lean on
olhers for awhile. until you learn to
walk alone in this tremendous hobby.
Maybe some day you can become a
leader. Good luck.

Paul L. Sdlmidt W91DP
Bloo mf ield IN

1 1

IYASME: THE BLOW STRUCKI I

EXTRA DOUGH

LEAN ON OTHERS

William Cook's letter in the May 73
has moved me to rl!'$pOnd. My sym­
pathy goes out to you, 8ill. Con­
structing a transmitter", receiver, T-R
circuit, or what~r. from scratch can
be an overwhelming project lor the
beginner.

I've built receiven, transmitters and
test items from magazine articles, and
frequently departed from the avtbor's
suggested parts layout because some
critical item or other had to be sub­
stituted. Bill, things are never perfect .
Even prospective hams have to make
trade-offs and compromises. So you
might as _II stan now_

This letter is .....ltten by a guy who
used to invade the junk heaps in
search of cast off radio parts. Once I
even brought home a rubbish-

How many of you go out and spend
$50 or more for a 12 volt poWl!r
supply to run your soli d state two
meter rigs? I purchased a Regency
HR-28 without the at power supply.
NeKt I went around to t he local gas
stations until I fou nd a good used 12
volt battery (wh ich I only paid $ 1.00
for), Then I o rdered a small trickle
cha rger fro m Olson Rad io for $ 1.49. I
have been running t he rig ever since.

Also, th is makes for a nice emer­
gency set up in case t he ac power goes
off . With the e xt ra dough left over,
take the XYL out for suppe r.

Richard A. Little K9EEH
Sterling IL

Sunday, 20l:h of June : Memorial
ce remony, speeches and symphony
concert. Afterwards, a cold buffel.
Ahernoon and evening: farewell party
at Stift Go ttweig labbey of Got~ig).

O rganization cemee: Parkhotel
Krems. Room reservations (priced
be lween 100 and 350 Austrian
schtu ings): F remdenverkehrsaml
Krems, Kunstlerneus, WichnerstraBe,
A-J500 Krems, Austria.

To commemorate the fiftieth anni­
versary of the QVSV, aU OE stations
have been authorized to use the prefiK
OESO from the tst of Ap ril until t he
1st of July. During the same time. a
special sta tion will operate with the
callsign OE50IJXKW.

To help with the approach, then!
will be some repeaters active on the
2m OOnd, especially OEJXHW (Hohe
Wandl on RS, OE3XPA (St. Polten)
on R8, OE1XWW lWienl on R6 and a
weeial repeater, OEJXSA lKremsl. on
.4.

Participants from abroad will have
plemy of opportunity to meet many
Austrian OM personally. We look for­
WoIrd to an eyeball OSO at Krems an
der Donau!

Or . Emmerich Rath OEJRE
Laf19l1"'lois, Au51ria

11.-...__1

11.-...-_1

NOBODY ELSE WILL

AUSTRIAN WELCOME
L.--__I

I'm not even a ham yet, although I'm
working on it, helped considerably by
your stuo:ty guidl!'li and code teoes.

Keep up the good work.

Gordon J . DeWitte
Somenworth NH

T he Austrian Radio Amateur
Society (OVSV) celebra tes its fifti eth
anni versary th is year. From June 17th
until June 20th, 1976 , the re will be a
large festivity at Krems an der Oonau
(near the Wachau, Lower Austria), in
memory of the foundation of the
OVSV. We will be most pleased to
Wl!lcome 8S many XYLs. YLs and OM
from abroad as possible.

Here is a general summary :

Th ursda y, 17th of June : Approach
competition on 144 Mc to 146 Mc
from 1 pm to 6 pm,

Friday, 181h of June : FOllhunting
competitions . Participanl5 from
abroad are most _Icome. 80m Iex­
hunting in the morning. 2m 10K'
hunting in the afternoon. In the
~ning there will be a jol ly evening
with " Heurigen" l~ winel at
Langenlois.

Salurday, 19th of June : Si!tltseeing
at Krems. ()PPOnunity to make a boat
t rip on the Danube to the f8tTlOU5
W;achau. In the afternoon : coach trip
to the WilChau and the abbey of Melk.
In the ~ning. a big ball and distribu·
lion of awards at the SIa::lt$ilil1 Krems.
The military band of tl'lt Niedero­
sterreich command will pIlY.

Today I heard a story on WBBM
17BO AM in ChiCllgOI which reported
that an amateur radio station was
misguiding airCrllft on landing at
Rome 's airport.

I called the station and oomplained_
They gave me lhe oomber of ReuteB.
the source of the story. The complete
nory filed in Rome stated lhat
aulnoritin believed the problem was
due to • terrorist group. I called
WBBM back and eKplained tha1 tllty
should not give inoomplele stories
YAlen the meaning tl>ereby is com·
pletely changed.

Both the station and Reuters com·
mented that I was nitpicking. Not at
all. There are now II least 3 people in
the news business who now know the
distinction bet..een a terrorist with a
pirate radio and an amateur radio
operator ,

We have to start lIOmewht"fe. If
amateurs don't defend themselves,
nobody else will.

Keep stirring things up.

John Lorenz WA9RDV19
Kank ak lHl IL

11.-...__1
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ORP TEST

FIELD DAY WEEKEND

Since e~tra Field Day points can be gained by making contacts via the
OSCAR satellites, it has been decided to change the operating schedule of
OSCAR 6 for FO weekend. In order to keep the satellite's battery more fu lly
charged. the first three orbits of the 26th of June which would IlOrmally be o n
will be kept off. The following AMSAT·OSCAR 6 orbits will be turned on for
FO OSOs lstarti ng se.. J une 26. 1916):

l_lIIiIU,,"
ef E•.
c....111 W

51.3
".9
78.4
63.3
76.9
6 1.7
75.3
Ill'
73.7
56'
72.1
56.9
70.5
55.3
60.'
53.7
6 7.3
52.1
65.'
50.'
ee.t
77.7
62.5
76. 1
60.9
745
59.3
72.9
57.7
71.3
56. 1

0Cl06.02
0100: 19
0154:36
0053:56
0148' 13
0047;33
0141 ;50
0041:10
0135:21
OOJ4:48
0129:05
0028:25
0122:42
0022'02
0116:19
0015:39
010956
0009:17
0103:34
0002:54
0057; 11
Ot51:28
0050:48
Ot45,05
0044:25
0138:42
0038.03
0132:20
0031 :48
0125:57
0025,17

r...
IGMT)

,
2
3,
e
D
t
8
9

to

""ra
"re
16

"ie
"20

"22
23

"25
26
27
28
29
30
at

D••

"""

OSCAR 1
OR BITAL

IN FO RMATI O N

0,11,....
A 7433
8 7446
A 741>9
8 7471
A 7484
8 7496
AX 7509
8 7521
A ,."
8 7546
A 7559
8 757 1
A 7584
8X 7596
A , ...
8 7621

A ""D , seeA".9
8 7671
AX 7684
8 7697
A 7709
8 7722
A 7734
8 7741
A 7759
8X 7772
A 7784
8 7797
A 7809

added to ue e~iS1ing transmission
line, It doesn't really matler how the
10 Wails erp is achieved. The impor·
tant thing is to run ORP for the three
my test and send the results along
with a station description 10 AMSAT,
PO 80~ 21, Washington DC.

la.,.lI"ol.
_I E•.
c..... W

Ill'
65.1
78.8
63,8
17.6
62,6
76.3
61.3
75.1
60. ,
73.8
58.8
72.6
57.6
71.3
56.3
70. ,
83.8
688
82.6
67.5
81.3
60.3
"'.D
65.0
78.8
538
77.5
62 .5
76.3
61.3

T,,,,.
(GMT)

013649
0036A5
0 131 :41
0031,37
0126:33
002629
0121:24
0021 :20
0116:16
OOt6:12
0111'(lll
00 11,04
0105'59
000555
0100:51
00Cl0:47
005543
0150:38
0050:34
0145:30
0045:26
0140:22
0040:18
0135;13
0035:09
013005
OOJO:Ol
012457
0024,53
0119:49
0019,45

'6960 ,
16972 2
16985 3
16997 4
17010 5
17022 6
17035 7
17047 8
ixeo 9
17'072 10
17085 11
17097 12
17110 13
17122 14
17135 15
17147 16
17160 17
17173 18
17185 19
17198 20
17210 21
17223 22
17235 23
17248 24
17260 2S
ln73 26
17285 V
17298 28
17310 29
17323 30
17335 31

AMSAT

the maximum recommended 10 Walts
effective radiated power. II an exciter
oms 10 Watts or more output, a half
wave dIPOle will be a bi9 enough
antenna to use, and , if more attenua­
tion is needed to reduce the erp. an
old piece of lossy coaxial cable can be

OSCAR 6
OR8ITAL

INFORMATIO N

radiated power or lower, and t ho se
v.t.o cannot reduce power to this level
a re asked not to transmit in the 432
MHz upl in k passband, since their
p rese nce will reduce t:le ettecneeress
01 the many low power users who will
participate in the ORP test. Signal
reports sent should include the e rp
being used Ii.e., RST 569 erp 5 Wl. 50
that those listening can get an idea of
how effective low power can be via
AMSAT-OSCAR 7 when me hi!tl
power stations aren't hogging most of
the available power.

Remember that one Walt into a 10
d8 gain antenna system will produce

Call A,MS in R...

Northern WI, 2, 3, 8. 9. 0, 7 Slale. III VE, KL7, KH
Same a. Pl'eviousorbit
wt. 2, 3. 8. 9, 0, VE, KL7, northem W4 III W7
Al l S1alese~cept KH6, III VE
Same. previous Orbil IJu ne 211
W5, 6. 7, 8, 9, e. VE38, K17
Wt , 2. 3. 4, 8. 9 , VEI 4
A ll stales e ~cep l W6 & KH. VE1·6 III eastem VE7
All stales e ~cepl KH6
All states except southem W4
North...-n W1. 2. 3, 8, 9. O. 7 III VE, K17, KH6
wt . 2. 3, 8, KL7, VE 8< nol1h.ern W9. 0 , 7

l ......IM.

•
327,6
356.4

25.1
539
82.6

111.4
226.4
255,1
283,9
312,6
341,4

10_1

E~. C.osi..
T_ (GMT)

18:07
20:02
21 ,57
23 :52
01. 47
03. 42
11:22
13:17
15,12
17:07
1902
20:57

16906
16907
16908
resos
16910
16911
16915
16916
16917
16918
16919
'6920

D...

A ll users 01 the 70 cm to 2m Mode
B transponder of the AMSAT·OSCAR
7 satellite are invited to partic ipate in
• special three my low power IORP)
test whictt will occur on June 16, 11
and 18. 1976. The test will begin at
OOOOZ, 16 June, when the satellite
switches from Mode A to Mode 8 on
orbil ",, ]24 5, It will be kept in this
mode by AMSAT telecommand
italians located tn Canada and
Austral ie . The final orbit of this three
day test will be .. 7282 on Friday.
June 18.

All stations using the transponder
are urged to run 10 Wafts effective

The upl ink pa$sband of OSCAR 6 is 145_90 to 146.00 MHz; downlink is
29.45 to 29.55 MHz. AMSAT·OSCAR 1 will be in Mode 8 I1Ocm/2ml o n GMT
Saturday June 26. The uplink passband for Mode 8 is 432.125 MHz to 432.115
MHz. Downlink is 145.915 to 145.925 MHz. OSCAR 1 will swi tch to Mode A
12m/1Oml at 00:00 GMT on Sunday, June 27, 1976. The Mode A uplink is
fro m 14 5.85 to 145.95 MHz and the downlink is l ro m 29 .4 to 29,5 MHz.
AMSAT·OSCAR 1 will be about 21 minutes behind its older brother OSCA R 6
during the Field Day weekend. The MAXIMUM effective radiated power for
either satell ite is 100 Wans. ERP equals the antenna gain times the power
delivered to the antenna.

Mieroporoo::eaor!Mig-o­
pr09'aming Handbook

by Brice Ward
293 pp., 56.95.

The economic advantages of the
microprocessor. or "computer on a
chip," have made them a popular and
commonpl~ device in many com­
mercial and indust rial appl ications.
The prolif ic use 01 microprocessors is
bringing this ledtllOlogy to any for ·
ward-thinking person. As one becomes
more lamiliar with the capabilities 01
micro pro cessors, his imagilHltion
devises applications.

J

M i cro p r ocesso r IMicroprograming
Hilndbook p.-ovides a coherent intro­
duction to the world of micropro­
cessing. This readable text examines
the vocabulary. architecture, memory
systems, machine language, and
assernbrer language of this e~citing

new techllOlogy. It provides valuable
insi!tlt lor the student or hobbyist
inlerested in automation, electronics,
or small computer applicatiom. the
engineer or technician who may be
fa milia r with one microprocessor but
would like to sample other archtrec­
teres and their capabilities. and the

business manager whose product
could be improved by the incorpora­
tion of a microprocessor or who
would like t o be more familiar with
the devices his staff is usin9.

M i crapro ce $Sor/M icropr ograming
Handbook is more 01 an introductory
text on 4 and 8 bit microprocessors
than a thorough handbook. Althou<j>
there are~ than 40 manufacturers
of these devices. this te~t discusses the
Motorola 6800 and draws heavily on
the Intel 4040 and 8080 devices.
Reference is made to 2 and 16 bit
devices, but little information is p.-o­
vided.

As a text, it provides a sweeping
view of the topic with enough detail
to obtain a t ho rou gh understanding o f
several 5f)ecific uPs. The devices
detailed in t his text are among the
most popular used today. lIS general
ease of reading, along with helpful
appendices for Abbreviations, 'reem­
illOlogy, Manufacturers, and Support
Chip Sets, provides valuable foo ting
for a mateurs and professionals mrer­
ested in kllOwing more about these
devices.

Electronic Co....ersil)ns,
Symbols & Formulas
bv Ruf.... P, Tu rner ,

Tab ,, 750, 224 pp., $4.95.

T h is rathe r inclusive re ference
inc ludes practically every formula that
an electronic hobbyist would need for
any use. Baac mathematical liIWli,
functions, formulas and constants are
c reseored, followed bv fundamental
and useful electronic design formulas.

Circui l design is usually ecco m­
plished in one o f two ways - the
amateur's way lcut and tryl and t he
engineer-'s way (fi!Jl fl' it out tirsrl.
With this (OITlpendium of the needed
data, the engineer-'s way isn 't so hard
after all, thanks to calculators.
Wonder how to design that bandpass
ruter or wind that coil? Do t he abbre·
via tions ' co and hoe confuse you?
They, with all Other common elec­
tronic abbreviations, are there.
Wonder how 10 convert Ma~wells to
Webers or tcoroooods to kilogram­
meters7 These and other conversions,
common and obscure . are compiled.

Let's face it: Most of us don't
remember those lormulas we saw on



our license e l<ams. except the easiest.
If you should reed them, here they all
are. It practica lly makes electronics
math look easy.

Op Amp Circuit Design
& Applications
by Joseph Carr

Tab Books =- 787,
Blue Ridge Summit PA,

282 lIP.. $6.95.
The most popular and useful device

to emerge lrom t he development of
linear ICs is the operat ional amplifier.
Their versat ility is amazing, as they
are an inel<pensive and convenient

FLUSHING NY
JUNE 5

The Third Annual Hall of Science
Radio Club auction and flea market
will be held Sat....day. June 5 at
World's Fairgrounds, Flush ing, L.t.
Admission 51.00. sellers $2.00. No
sellers commission but 10% fee on
auc t ion ed items. Zoo, boating,
children's farm, art and SCience
museums ad jacent , Field Day goodies
ga lore. For more information write:
BOl< 1032, Flush ing NY 11352.

HUNTINGTON WV
JUNE 6

The Tri-State Amateur Radio A~
ciat ion lTARA I14th Annual Hamlest
will be held Sunday, J une 6th at
11 :30 am at Camden Park , Rt. 60
West , Hu nt ing ton WV. Talk·in
W8VA/8 146.04·.64. . 16-.76, and
,34·,94_ For mor e infor mat ion and
tickets write to: TARA , PO BOle
1295, Hunt ington WV 257 15.

WINFIELD PA
JUNE 6

T he Pe r m-Cent ral Bicentennial
Hilmlest will be held Sunday. June 6
at the Union Township Volunteer
Firegrounds. Winfield PA, 11 miles
south of 1-80 on Route 15. Contests.
auction, flea market - start at noon.
Registration $2; XY L, children free.
free parking. Contact W3GPR .

BELLEVILLE MI
JUNE 6

The Southeastern Michigan Ama­
teur Radio Hamfest will be held Sun­
day, June 6, 1976, fro m 6 am lill 4
pm, at t he Wayne Coun ty Fair­
grounds. Bellevill e. Michigan_ 20
minutes from Detroit . 10 minu tes
from Ann Arbor , 1-94 at Belleville
Road El<it . Feat uring: indoor uhibits,
swap and shop. trunk sales. food and
refreshments, camping space adjacent

16

lIPProl<imation of the "perfect" ampli ·
fier .

This new book brings together the
t heory and circuitry needed 10 app ly
cc amps to a wide range of applica­
t io ns. Afte r a thorough. well
illustrated description of op amp
basics. applications are presented lor
use in computation. test l!QUipment,
active filters, POwe;'" supplies and
more. There's not much you can't do.
it seems. with today's op amps.

Besides the conventional co amps,
exotic and newer devices are also
covered. keeping the circuit desi{yler
up to date. Anyone with an interest in

to fa irgrounds available at a nom inal
free, and hote l and motel reservations
will be available. 5 major prizes.
Tickets 52 advance, $2.50 at gate. For
more information and tid<ets wrile
to: Hamfest , Box 1976, Belleville MI
48111 . Talk· in 37/97 rpt - 52 em­
plex. Sponsored by: A.R.R.O.W.
Repeater Inc., WR8ADH.

OLD WESTBURY NY
JUNE 6

The Electronic Flea Market spon·
sored by L.l. Mobile Amateur Radio
Club lli MARCI will be held Sunday,
June 6, 1976 Irom 9am to 4 pm lrain
date: June 201 at the N.Y. Institute of
Techno logy, Rte . 25A and Whitney
Lane . Admiss ion $ 1 per buyer; $2 per
space seller. For additional informa·
tion call W2KPO (5 16) 938.566 1.
Talk· in on 25/85.

PISCATAWAY NJ
JUNE 6

The Tri-County Radio Association
Inc., flea market will be held June 6,
1976 at Nick's Grove, 318 Will iam
Street, Piscataway NJ. Opens at 10
am. admiuion $1, tables S4. half
tables $2, Door prires. Talk-in 146_52.
147.855/147.255. For funher infor­
mation call 12011 725-0778 or (20 11
752-4307 or Wri le : PO BO le 41 2,
Scotch Piains NJ 07076.

MANASSAS VA
JUNE 6

The Ole Virginia Hams A. R.C. is
sponsoring its second annual Mid
Atlantic area " Quality" Hamfest for
Sunday. June 6. 1976, at the Prince
William County Fairgrounds. Route
234, 1'> mile south of Manassas, Va.
Directions: take 1-95 to Route 234 at
Dumfries. Va" or 1-66 to the Manassas
exu, then $OIJth on Route 234.
Talk-in on 146.37·97. 147.84-24 and
146-52 simplele. Featuring _ large
display and exhibit area . electronic

tPs91ing or building audio, power
supply, instrumentation or other
linear circuitry would do well to read
th is boo k.

Butld.lt Book of Miniature Test
& Measurement Instruo>lI'Ilts

by Robert P. Havilill1d
Tab =- 792. 238 pp. , S4.95.

Here is a complete lJ,Iidebook for
the construction of a wide range of
test instruments. None of them is
el<pensive 10 build. and all are corn­
pact and modern.

Complete instructions are given for
all of the devices, including printed

flea mark et, and door prizes. For
more information and advanced regis­
trations write to: WA4GVX. 1708
Sharp Drive, Woodbridge VA 22 191.

PRINCETON IL
JUNE 6

The Starved Rock Radio Club Ham-­
fest will be held June 6 at the Bureau
County Fairgrounds, Princeton,
Ill inois, same place as last year . Free
coffee and douqbouts from 10 to
10:30 am. Camping and trailer space
on a first come fi rst served basis fo r a
nominal fee. Official dedication of
Starved Rock Repeater by ARRL
oHicials. Advance rtljistration, $1.50
until May 20. after that/or at gate
S2.OO. For more complete informa­
t ion, motel list, maps, etc., furnish
long SASE. For reply. write: Starved
Rock Radio Club W9MKS. RFD 0/ 1,
Box 171, Oglesby IL 61348, 1815)
667-461 4.

SHAKER HEIGHTS OH
JUNE 11-13

The Midwest Affiliation 01 Com­
puter Clubs IM.A,C.C.) is sponsoring
the first annual Midwest Regional
Computer Conference at Cleveland in
June, 1976.

The esem is being hosted by the
Cleveland Digital Group and will take
place in Shaker Heights, Ohio at the
Stouffer Somerset Inn. 3550 Nonh·
field Road. Dates are June 11, 12, and
13. Tickets are S2.00 in advance and
refreshments will be available.

The event will have a Trade Show
type format with each manufacturer
having a booth or booths lor his own
use. Additional demonstrations. tech­
nical sessions, games !such as Star
TrekJ, ete., will be going on almost
cont inuously. We are planning on a
rather large flea market and. of
course, program duplication, copying
and media conversion facilities will be
available.

More eomorete information and
tickets can be obta ined by writing to:
The Midwest Affiliation of Computer
Clubs, PO BOl< 83, 8recksville OH
44141.

S IOUX FALLS SO
JUNE 12-13

The Sioux falls Amateur Radio
Club. Inc. and the Sioux Valley
Repeater Association, Inc. will hold
the 1976 South Dakota Ham Picnic in

circuit layouts and perts lists. T~

are also chapters on gene ral construc­
t ion practices. to help you r projects
look professional, Newcomers to con­
st ruct ion would do well with this
boo k, as it is not written el<clusively
for the el<pert. Experts will still lind
use for the gear, though,

Included are RCL bridges, audio
signal generators. general pu rP01l6 test
amplifiers. a a ·meter, tound ~
meter, and digi tal counter. And there
are more circuits than that. Fift y
measurement funct ions are possible
with the devices described, and t hat 's
not bad for $4.951

Sioule Falls on June 12 and 13 at t he
Sioux Empire Fairgrounds on Sioule
hils' west side, 1'> mile east of truer­
state 29 and the 12t h Street off ramp
- follow the " QSY" signs. A talk-In
will be on 3950 kHz by the
5.F.A.R.C. Club stat ion, W0ZWY.
Members 01 the S.V, R.A. will provide
information and assistance on the
WR0ACK 16n6 repeater. For further
information, please send /Ill SASE to
Siou x Falls Amateur Radio Club, PO
BOle 9 1, Siou x Falls SO 57 10 1.

ATLANT A GA
JU NE 12·13

The AR RL Southeastllm Division
Convention and the Atlanta Ham­
Festival 1976 will be held on June
12-13th at Dunfey's Royal Coach
Motor Hotel, 1·75 at Howell M;l 1
Road. Atlanta GA, Special Ham­
Festival rates of $16 single. $2 1
double are in effect. Ind.vidua l regis­
tration is S3 in advance, S4 at door;
family registration 55 in advance, 56
at door . Flea market spaces lout·
doors) ere $5 each. first come, first
served. For more information and
pre ·registration forms, write: Atlanta
HamFestival 1976, 53 Old Stone Mill
Road, Marietta GA 30062 or lele­
phone area (404) 971 ·HAMS day or
night .

ARNOLD MD
JUNE 13

The Maryland Mobileers Amateur
Radio Club will hold its Si le th Annual
Hamfest on Sunday. June 13, 1976 at
Anne Arundel Community Colleqe,
Arnold. Maryland. Gates open at 9
am. Registration: $2. Tailgaters : 53
plus registration fee . Drawifl!J$ to be
held at 3 pm. First prize: 5200
Savings 80nd . Talk-ins on 146.10/.70
- 146.52 - 146.16/.76.

WILLOW SPRINGS IL
JUNE 13

The 19th Annual A8C Hamfest will
be held Sunday, June 13, 1976 spon·
sored by the Sile Meter Club of
Chicago, Inc. Located southwest of
Chicago at Santa Fe Park, 915t and
Wolf Road, Willow Springs IL.
Advance reginration $ 1.50; at the
gate 52.00. Large swap row. picnic
grourlds. AFMARS meet ing, refresh­
ments. Advance tickets from Don
Marquardt K9SOA. PO SOle 79, Lyons



briefs

Il 60534 or any club member. Ta lk·in
on 146.9 4 FM or WR9ABC 37·97
(Pl2AI.

GRANITE CITY Il
JUNE 13

The Egyptian Rad io Club. Inc. ,
W9AIU Hamfe'$l will be held Sunday,
June 13. 1976 at the club house
located north of Granite City, lII inoi$,
'4 mile south of the Old Olain of
Rock$ Canal Bridge. Swapper Row.
gall1e$ for the kiddies, lunch served,
cold drinh, ladies' white elephant sale
and Bingo. Talk -m on AF9ACA
146 .76. Admis:sion free.

AKRON OH
JUNE 20

The Goodyear Amateu r Rad io Club
WASUXP of Ak ron, Oh io wi ll ho ld
their 9th Annual Fa thers' Day [Ham­
fest Picn ic ), on June 20 , 19 76 , at
Wingfoot Lake Park located east of
Akron, Ohio, one mile west of
Suffiel d, Ohio, on County Rd. ",S7
and near County Rd . ;:43 . Huge flea
market, displays, swap and $hop.
prizes o n the hour. picnic tables avail­
able. Adult and cni!dren'$ play area all
day. Join us for an enjoyable day of
entertail"ll'Oeflt. Ho urs: 10 am to 6 pm.
Family admission 51 prepaid; S2.50 at
gate. For detail's, t ickets, map and
program, _ite to Floyd T. Gilbert
W BSALK , 1976 Newdale Ave.,
Ak ron, Ohio 44320.

SCHEREVll l E IN
JUNE 20

The Midwe$t Repeater Associa tion
with the Indiana Dune$ Amateur
Rad io Club's Hamfest will be held
June 20, 1976 a t t he Lake Hills Senior
Cit ize ns' Picnic Grove, 8 100 Aust in
Road. Scberevilte IN, from 8 am 10 5
pm. Food, drinks. door pr izes, etc.
Talk-in 146.31 -.91 (WR9ADK) or .94,
.52, Tic kets or more info rmation send
SASE to LD.A.R.C., PO Box 5, Dye r,
Indiana 4631 1.

HO NO LU LU HI
JULY 3-4

The Honolulu Amateur Radio Club
will hold its Hamfest /Swapmeet on
July 3 and 4. 1976. The Swapmee1
will be held on the grounds of the
Kaimuki High School, 2707 Kaimuki
Avenue. Honolulu , between the bours
of OB(X) am and 3 pm. Charges per
stall will be $1. The Hidden Tran$­
mitter Hunt will st.wt at 0900 am on 4
July 1976. The trarKminer will
operate on 146.52 MHz. Participants
will meet at the Paocake House, Ala
Moana Center, Honolulu. p rior to
0900 am lor contest instruction$.
Regist ration lee will be $1 per vehicle.
Pr izes will be awarded to t he top ,3
winne rs. For additional information
and participation in the HARC Ham­
fest/Swapmeet, write: George Sti ll·
man KH6AN. PO Box 7111, Hono­
lu lu, Hawaii 9682 1.

DUNSE ITH NO
JULY 10-11

The 13th Anf1Ual lntemational
Hamfest is schedufeod lor July 10 and

II , 19 76 at the International Peace
Garden between Dunse ith, North
Dakota and Boissevain, Manitoba.
Many prizes to be won. Fo r more
information _ite: Craig R. Schmidt
WB0GFZ, Co-Chairman. 1976 Ham­
fest, Reed Hall "'302, North Dakota
State Univel"$ity. Fargo NO 58102 .

SANTA MARIA CA
JULY 11

The Satellite Amateur Radio Club
is sponsoring the Sanla Maria Amateur
Radio Picnic And $waplest to be held
on Sunday, July 11th, 1976,
b e g inning at 12 noon at t he
Newlove-Union Oil Picnic Grounds
on Orcutt Hill. Watch lor the signs
marking t he turnoff , 1 mi. south of
Clark Ave . on US 10 1. Ta lk- in will be
on 14 6.52 and 7280 kHz.

The h ighlight o f the event is the
Santa Mar ia style barbecue, 10 be
served at 2 :30 p m. All t he meat. salad,
beans, bread and sal sa t hat you can
eat. Soft drinks will be availab le, but
br ing your own beer.

The ma in door prize is a Tem po
One 8(). 100 meter t ransceiver. O ther
pr iz"". too. Swap ta bles available at
$3.00 each.

The meal alone is well worth t he
dr ive from LA. or the cemral va lley,
T ickets are only 55.00 lor
adultslS2.50 uoder 12 . and can be
obtained by sending a check made out
to Santa Maria Swaplest. Route I ,
Bcx 55A. Santa Maria CA 93454_

Please obtain t ickets in advance so
t ha t enough meal can be o rdered_

CHA R LESTON SC
J ULY 11

The Cha rles Towne Ha mfest will be
he ld at the Gai llard Mun icipa l Audi ·
to rium on Sunday, J uly 11, 1976. in
Char leston SC. Registratio n is $ 2,
which includes a door prize ti cket .
Activit ies inc lude an ind oor I lea
market, displa ys . home brew contest,
CW copying contest, historic tou rs,
and a special program o n the Marconi
Wells Fleet Wire less Station. Saturday
activities inc lude QCWA, MARS. S.C.
SSB Net Banquet . and a hidden xmtr
hunt . Talk·in on 34/94 and 391 5 . For
furthe r information wri te - Charles
To~e Hamfest, Box 4555, Charles­
ton SC 29405 or check into the S.C.
SS8 net on 3915 at 7 pm local time.

PORTAGE IN
J UL Y 18

The uke County Amateur Radio
Club's 2nd annual ba mfest is July 18
at the Issac Walton ~e in Portage,
India na . Take 1-94 to Ind . 249 exit ,
then north on Ind. 249 'h mile.
Tic ke ts $ 1.50 adv ance, 52.00 at I}iIte.
Wrile: Herbert S. Br ier W9EGO, 409
S. 14th SI., Chesterton, Indiana
46304.

TE RRE HAUT E IN
J ULY 18

Turkey Ru n Hamfest has MOVE D!
New location is the Vigo County
Fa irgrounds on Highway 4 1 just
South of Te rre Haute . There will be
prizes I}iIlore, lOts of flea market space

There is re-sistanee growing in lOme

quarters to lhe ARRL repelJler coor·
dI ....tion plan. Many amateurs con­
sider the precedent dangerous; there
have been lew repealer wan. I_ ely and
they lerd 10 get sett led wilhout
OOJtside intervention. 10 lhe mosI
nolorious case 01 the past year, lhe
p;lriV causing tile trouble (K4LSPl is
lhe ARRL·recognized coordinalor lor
Te nn essee, though Ihe offended
tepeater is in North Carolina - whOSll
own coordinator considers K4LSP's
behavior improper.

Thi. vear's ITU commemoralion in
May should see the fim 01 the "N"
group callsigns lor domettOc use. Cells
like N621TU ard N38ITU ....e being
-.signed. B. _II as the " more cooven·
tional " ITU calls like KQ3ITU. It's
not rate OX, jUlOt $pI!Ciai events calls in
lhe Urnted Slates . Whi le any licen_
can tequest an ITU call, part lC ipalion
is to<newhBt limited by the 529
special license fee_

A " point of sale" CB Ii......",
system is now going inlOoperll ion. A
lorm thai comes with l!Wf'V I"Ie'I< rlidio
will perm il $'O'II -assign'nent of a lem­
porarv Cll lIs91. lhat will bel;ome
eHective upon n>ailing the I pplical ion
{with leel 10 the FCC. The posill
receipt win validale lhe ....thor ization.

Hopelull y this syslem will help. nol
hinder. the FCC'S allempn to te<luce
the licensing delavs in the Atnlteut
Service. While Novice licenses ate
being ptocessed in abou t two months.

unde r a ro of , XYL Bingo, and plen ty
01 overnight ca m ping will be available.
Presate t ick ets are available 4 fo r $ 5 or
$ 1.75 ea. At the gate 3 for $5 o r $2
ea. For further information or tickets
write to Wabash Valley Amateur
Radio Assn•• P.O. Box 8 1, Terre
Haute IN 4 7808.

S LAT ER MO
JU LY 24-25

The Antique Aircraft and AmatelK
Radio Sho.... will be held Saturday and
Sunday, July 24 and 25. 19 76 at the
$laler Memorial Airport. Registration
51 in advance: $ 1.50 at the door .
Buffalo burger feed Saturday night
and Sunday noon. Talk-in 3963 kHz.
146.94 and 146.28/ .88. For addi ·
tional in formation and advance t ickets
write Dale Beil$ffiith WQ KNF, 807
North Broadway. Slater MO 65349,
(8161529·2173.

CROSSVILLE TN
J ULY 24- 25

The Oak Ridge Amateur Radio
Clu b. Inc.• Annual Crossvill e Hamfest
will be held in Crossville TN o n July
24-25. 1976 at the Cumberland
County Fa irgr o u n d s . Tech nical
lorums will be at the Ho liday Inn on

some . e tak ing Ior'lge< ~nd the per ­
<;entage 01 lost appl iClltions it st ill

'''''
The FCC has ruled thai Ihe te"

phone companies may no longer pro­
hibit interconne<:lion of privalely
purchased equipment to the phone
svslem. As 01 May 1, you could allach
p rivalelv owned tel"llhones and
similar non-hostile devices to your
telephone li ne wi thout paving a
wecial rate lor an interconnect
coupler.

Certain "amateur" equipment cern­
panies are doi ng a big business in sales
01 HF SSB equipment to the 27 MHz
" HF" operators. who operate from
27.3 to the bollom 01 ten melers. The
current published roSier 01 HF Inler·
naliooal members IiSlS aboul 40.000
names; bootleg regiSlrllion "calls" ate
now _ II into the "HFC" wries.
Current lmaleur wOIrV it that the
" 220 MHz $ynthes.ized CB t..­
ceiver" Idvenised by Nallonat Rldio
Inst itute in other tum mllp: i,...,. ....ill
become popular among CBen - _
though 220 MHz CB is a dead iaue.

Lloyd lW6KGI and IriS 1W60001
Colvin have been cruising lhe Soulh
PilCific on a YASME FounrUlllon
OXpedit ion. Alter their SUC<lnIful
C21NI operation on Nauru. lhey went
to YJB, New Helrides, whet. theY
_re denied entry beCiluSllthey didn't
have a visa _ theV had been lold that
they didn't need one, They had to
move on to New Caledonia.

J uly 24 and the banque t will be at
Ho liday Hills Count ry Club on Satur­
day n ight with a Breeder Reactor
Program planned. Sunday, July 25,
features a picnic. Ilea market. raffle 01
many valuable prizes. and "eyeballing
your lriends" at the fairground$.

CAN TON OH
JULY 25

The "rusce Amateur Radio Oub
and the Canton Amateur Radio Clubs
are holding thei, Second Hall of Fame
Hamfest on July 25, 19 76 . It will be
held a l the Stark County Fairground$.
Canton, Ohio. This weekend. by the
way. is the weekend of the Nalional
Pro Football Hall of Fame Football
Game and Parade.

FLAGSTA FF AZ
JULY 3D-AUG 1

The Ft . Tu thill Hamfest will be

held July 30 ·31 and August 1 at
F lag st aff , Arizo na at Coconino
County Fairgrounds across 1-17 from
a irpor t . R-V and tent ca mping. Three
days in the ta ll cool p ines. Swapmeet,
tech sessions, contests. prizes, pot
luck; and exhi bits , Talk-in 146 _22/8 2,
146.34/94. 146 .52 and 3992 kHz .

Ccntinu«/ on page 156
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Amy Cain WB4FDQ
2306 South R uf fner Road
Melbourne FL 3290 J

Handy Dandy Soldering Iron

Cooler Offer

~.~

I~\ 18
\ ~.1, .,

Fig. 1. 0 1, 0 2 - 300 V 3A diodes; 51 - SP5T toggle switch;
52 - 2PDT rotary SWitch; 53, 54 - 5PO T microswitches
gang-Wired in normal ON position so that weight of iron turns
them o f f.

Large green and red jeweled
pilot lights of the 7Y2 W 11 5
V type are used in the top to
show that the de vice is o n
(green ), and th a t the
soldering iron is o n high heat
(red), when it is withdrawn
from the cradle. I didn 't
really need the lights, but I

and not the kind you have to
buy. The base is an o ld
3"x 5"x2" steel black crackle
finished (at least it used to
be) bo x that had been used
for at least fi ve o r si x ot her
projects before finally finding
respectabil ity as the center­
piece o f the workbench .

boards with nails, etc. Well , I
finally decided to do some­
thing about it, and I don't
mean buy a factory-made
stand. Oh, I could have done
it that way but for two
reasons. First, I'm cheap!
( Besi des , it's mo re fun
figuring it out for yourself.)
Second, the factory-built
stands o nly give you a place
to put the pesky iron down,
and I figured that if I was
going to build a holder, I
might just as well build one
that co nt rolled the tempera­
ture o f the iron as wel l. As
you may have gue-sed by
now, I'm o ne of those lazy
guys who never buys what he
can buil d, and never builds a
gadget to do one job if it can
be made to do mo re.

A quick look at the photos
will show that thi s is a project
built one hund red percent
from genu ine junk bo x parts,
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H ey baby, how does that
title grab you ? If you

are at all like me (and you
must be someth ing like me or
you wouldn 't be read ing this
art icle, let alone the maga­
zine) , you enjo y fi ndi ng solu­
tions to th e nagging little
everyday problems fou nd in
o ur favorite ho bby. The
gadget in the pho tographs is
m y solut ion to a little
problem that has bugged me
for years. I am sure that there
are many of you who have
been faced with the same
irksome situation : what to do
with the mini-iron that you
need for working on tran­
sistors and les, when the
damn th ing is up to wor king
temperature and you need
the hand to do some thing
else.

In other words, where can
you put it down ? Li ke you,
I've t ried asht rays , saucers,

01.02­
S' - Sf'S
S2 - Of'
U .S4 ­
G.....Gf

~­,.~



have a lot of them and th ey
filled up two hole s in the top
of the box that needed filling.

The cradle for the iron is
made from scrap aluminum,
and the heat shield is a piece
of scrap perforated aluminum
sheet rolled into a tube and
fastened to the crad le. Th is
assembly is faste ned to a
piece of 14" square steel rod . I
dr illed two holes through the
cradle and the square rod and
hit it with two pop rivet s.
The rod is now drilled at a
point just aft of its balance
center SO that when the iron
is removed it will t il t forward
of its own weight . I made a
little thr ee-sided post out of
scrap alum inum and pop­
riveted it to the top of the
box (see close-up photo ); th is
provides the pivot point for
the crad le and also a pl ace to
fasten the microswitches. In
my vers ion (I 'm sure that
there is no one reading this
who will ever build a carbon
copy), the microswitches are
turned off by the weight of
the iron o n the cradle. As you
will note in the schemat ic,
this opens the circui t across a
diode, thereby cutt ing down
the heat on the iron when it
is at rest and shor ting it out
when th e iron is removed.
Removing the iron also lights
the red signal light sho wing
that higher heat is bei ng
applied and also infor ming
you when you don 't put the
iron back in the crad le
properl y.

Of the two switches o n the
front, the toggle switch con-

trois line voltage, whi le the
double pole tripl e throw
rotary switch selects o ne of
three modes. Num ber o ne
posi tion is direct line voltage
o r high heat. In this position
t he iron is connected at all
t imes direct ly to the 11 5 V ac
line. In number two posi t ion
the iron is in series with a 300
V 3 A diode while in the
cradle, and directly to the li ne
voltage when it is lifted to be
used . The th ird and last posi­
tion puts t he iron in series
with a diode at all times,
cutt ing the heat st ill further. I
have found that the third
position is best for soldering
t iny leads close to the bases
of delicate solid state devices
such as HF transistors. The
number t wo posit io n is the

o ne most in use on my bench,
since it keeps the iron reason­
a bly hot , but not at high
temperat ure, and withi n five
or six seconds after lifting it
from the cradle it is up to full
working heat.

The number o ne posi tion
could, quite fran kl y, ha ve
been eliminated but the
swi tch position was there so I
just wen t ahead a nd wired it
in. It is rare ly used because it
causes t ips to oxidize very
quickl y. The wiring diagram
is, hopeful ly, self-explana­
tory. I must confess tha t th is
simple tool (gadget) is the
most used addit ion to my
bench that I have ever built .
It has been in uncomplain ing
constant use for o ver t wo
years, and only my natural

proclivity for procrastination
has kept me from sharing it
with you before th is.

This article is not an exact
plan for construction, as
shoul d be obvious, nor is it
intended as such. As I said in
the beginning, if you are any­
thing like me, you will have
your own built-i n prejud ice
against doing a carbon copy
of anything. So just use the
idea as a littl e prod to the
grey cells and come up with
your own solut io n. I'm sure
that there arc many other
ways of doing th is, and
probably most of you can
think of an even better way.

Have at it ; there are too
many soldering irons sitt ing
aro und cold in the first place,
so put them to wor k. -
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R. L. Way WA9VGS
121 J 6 W. Belmar Drive
Hales Corners WI 53130

Perfect CW

-- drive 'em crazy with the Keycoder I

Fig. 1. Keycoder I built by W9UBA.



Fig. 2. The author 's version of Keycoaer I.

T he CW keyboard keyer
described here should

appeal to a ny amateur who
wants to increase his co de
speed and send letter-perfec t,
space-perfect CW ~ or to
anyone seriously interested in
teaching or learning the code.

Although there are a lot of
ar ticles and letters in ham
magazines about amateur
radio clu bs teaching code , the
use of a keyboard keyer as a
teaching aid seems to have
been neglected, possibly
because most such keyers are
quite expensive. Keycoder I,
however, can be built for
$60-$75, including keyboard,
and woul d make an excellent
club project. When used as a
code teacher, the keyboard
keyer has the following
advantages to recommend it:
• Perfect code - The learner
always hears correctly formed
characters
• Variable speed - Character
rate is co nt inuous ly var iab le
fro m about 5 wpm to over 50

wpm (unlike code records or
cassettes)

• Repetition - The student
can prac tice by him sel f the
characters that he is having
difficulty with (again unlike
recorded code lessons)

• Inst ructor need not know
CW! - A unique feature ­
XY Ls, harmon ics, and other
non-hams can help t he novi ce
learner without th emselves
knowi ng the code

Other technical advantages
of Keycoder I are:

• TIL Logic - 9 inexpensive
and readily available ICs, plus
about 2 dozen d iscrete com­
po nents, ma ke up mo st of t he
circui t; 7 toro ida l cores a nd
anot her couple of dozen
discretes provide an encoding
matrix that would require
over 100 diodes

• Rf Insensit ive - With TIL
ICs and o nly minimal by­
passing, no rf problems have
been exper ienced with the
t wo units illustrated

• Self-contained Power
supply, logic, mo nitor (wit h
tone and volume controls),
and output circuit are a ll co n­
ta ined wi thin the key board
case

• Simple construction - A
commercially available IC
board makes wi ring the logic
easy (simple point-to-point
wir ing wi th no cr itical steps)

Fig. 1 is a close-up photo
of the unit buil t by Charles
H. Haut W9 UBA (New Berlin
WI), who is the aut hor of this
project if not of the article,
and Fig. 2 shows my key­
board with a few control
variatio ns.

Kcycod er I is a TTL
adaptation of the To uch cod er
II key board keyer described
in the July 1969 issue of
QST. That article contains a
very good d iscussion of the
circui t theory and of the
toro ida l core t ransfo rmers
used, so thi s information wil l
not be repeated here. Our

theory discussion will take
you o n a tour of the TIL­
version schematic diagram
(Fig. 3) . Fo r convenience of
d iscussion, the sche matic is
separa ted by dashed lines into
the following six areas repre­
senting functional blocks: (1)
dot generator, (2) dash gen­
erator, (3) shift register , (4)
encoding matr ix, (5) mo nitor,
and (6) output stage. The
d isc ussion that fo llows will be
so di vided also, with some
necessary overlappi ng. On the
schematic diagram, the logic
state H ("1"l or L ("0") is
sho wn for the output of each
IC These states are for sta tic
con dit ions, when no char­
acter is be ing generated.

Dot Generator

IC1 is a 555 integrated
circuit timer set up as a
t riggered multivibra tor. The
fr e qu ency of the mult i­
vibrator (and hence the co de
speed) is determined by the
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Table 1. Character generation table. Xs indicate the shift register flip flops that must be set to
form a given character (also the toroidal core transform ers that the wire for that character must
pass through).

Dash Generator

As with other keyers (both
keyboard and manual), Key­
coder I forms das hes by
filli ng in the space between
two successive do ts, thus pro­
duc ing dashes exactly 3 units
lo ng. The circu it action is as

second section disables the
out put (and mo nitor) for the
duration of 3 dot lengths at
the co mpletion of each char­
acter, to provide automatic
character spaci ng.

Dots arc generated when
pin 6 of fCl goes low, which
occurs o nly whe n pin 6 of
IC3 goes low.

charges and d ischarges Cl
bet ween 1/ 3 and 2/3 vee.
However, o n the very first
cycle, Cl is discharged, and
has to charge fro m 0 volts to
2/3 vee. The resistors, which
are merely a voltage d ivider
across the power supply,
maintain a bias voltage o n Cl ;
CR1 prevents interfere nce
with the nor mal triggeri ng of
rei .

The out put of the dot
generator (pin 3) is routed to
bot h the output circuit and
mo nitor through two sectio ns
o f IC4 (NO R gates); the first
sectio n IS a summing gate
(discussed later ), and the

Shift Register

As shown in Fig. 3, the
shift register por t ion of t he
schemat ic consists of " 0"
type fli p flops FFl through
F F7, two sections of a triple
3-input NAND gate (t he third
section isn't used), the re­
maining two NOR gate
sections of IC4, and two gates
of a quadruple 2-input NAN D
gate IC (the fourth section
isn' t used). In this mecha niza­
t ion, the 3- input NAND gates
serve an OR function, one

follows: FF8 is a " 0" type
flip flop that clocks on the
rising edge of pulses applied
to pin 11. When no dashes are
called for, pm 3 o f le3
applies a "1" to the data
input (pin 12) of FF 8, and
the Q out put of this flip flop
is high and the 0 out put is
low. FF8 is cl oc ked each ti me
a dot is generated but does
not change state as long as
the le 3 out put is high. When
a dash is required, pin 10 of
IC4 goes high, causing pin 3
of 1C3 to go lo w, and FF8 is
readied to toggle when it is
cloc ked. For a dash to be
formed, t wo dots are gen­
erated. The first dot is passed
through to the out put but
also cloc ks F F8. The 0
output of FF8 then goes high
and holds the summing gate
por tion of IC4 open after
com pletio n of the first dot.
After arr ival of the first dot,
pin 1 of IC3 also went lo w,
readying FF8 to toggle back
to its stat ic state. FF8 IS

clocked by the second dot,
and its 0 output goes low
again, bu t the second dot
now holds the summing gate
o pen. Hence, the summing
gate is o pen for a period of
two dots and the space
between them, and a Scd ot­
length dash is formed .

Th is same seque nce of
events takes place at the com­
plet ion of each character to
a u tomatically provide a
Sdot-length space between
cha racters, but this terminal
das h is made silent by apolv­
ing a high to pin 12 of IC4.
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Flip Flops

FF5 FF4 FF3

X
X
X
X

X
X
X

X
X
X
X
X

X
X

X
X
X

FF6

X

X
X

X

FF7

A
B
C
o
E
F
G
H
I
J
K
L
M
N
o
p

a
R
S
T
U
V
W
x
v
Z
1
2
3
4
5
6
7
B
9
o

?
I

AR
SK
AS

Charact...

values of Rl -R3 and C1, and
is adjustable by means of R2.
The duty cycle is 50% for all
practi cal purposes , thus pro­
vi ding dots and character
intercle rnent spaces that are
equal. (Of course o ther R and
C values can be substituted.
Those o n the sche matic are
the o nes in W9 UB A's unit ; I
used R1 ::: H, R2 = SOk, R3
= 15k, and C1 = 2.2 uF, with
equally satisfactory resutts.}

R4, R5, and CRt are bias
components that are
necessary to make the first
dot the same length as fo llow­
mg o nes. This IS beca use
norma l timer operat ion
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section of IC4 is used as an
AN D gate, and pins 4, 5, and
6 of le3 are really only an
inverter, so th ings are n' t
en tirely as they seem.

The flip flops are all " 0"
types, and are packaged two
per Ie. Note that the seco nd
flip flop of lC9 is the FF8
previously ment io ned. Only
the Q ou tput s (pins 5 a nd 9)
are used , and t hese are a logic
high in t he stat ic co nd it ion.
For o ur purpose, the flip
flops are "set" (Q =: "0") by
applying a low to their
" Clear" term inals (pins 1 and
13). Shifts occ ur fro m left­
to-r ight onl y.

With the foregoing in
mind, let 's leave the hardware
mec hanization for a bit and
refer to th e Character Genera­
tion Table (Table 1). Here,
the "X"s in the ho rizontal
rows rep resen t the dashes in a
character, the " X" furt hest to
the left is a " silen t dash," and
the blank spaces to the ri ght
of the silent dash represent
dots. Al though data is shift ed
left -to-right , we "read " Morse
characters in this table fro m
right-to-left . For example, in
the row for the letter "P",
starting fro m the ex treme
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Fig. 3. Schematic.

right we see a blank space
w h ic h represents a dot.
Moving to the left we find
two "X"s, which we know
a re dashes, followed by
anot her bla nk space for a dot ,
a nd fi nally another "X"
(which is the si lent dash to
separate this character fro m
the next ). In terms of the
hardware, the "X"s represent
t he flip flops that arc simul­
tan eously set when a key­
board key is struck, and also
the toro idal cores that must
be strung to generate that
character.

The character generation
scheme, which was origi nally
proposed by James B. Ricks
W9TO (Evanston ILl, has
three rules:
1. If on ly o ne flip flop is set,
a number of dots will be
generated, the number being
o ne less than the number of
the flip flop set. Fo r instance,
in. the row for " 5", only o ne
" X" appears, in the column
headed FF4 ; therefore 3 dots
wil l be generated .
2. If FF1 and any othe r flip
flop are set , a dash will be
generated.
3. If only FF1 is set, a silent
dash is generated.

As each dot or dash is
com pleted, all entries in t he
appropriate row of the table
are shifted o ne column to the
right, and another of the
three above rules is applied.
Fo r the letter " B", ini tia lly
the co nditions for rule 2 are
met , and accord ingly a dash is
generated ; after o ne shift to
the right, rule 1 app lies, and
three dots are generated;
these three dots produ ce
three mo re shifts, after which
rule 3 comes into effect and
the character is completed,
followed by a Sdot-lengt h
space.

Returning to th e sche­
matic, observe that the stati c
sta te for the fl ip flops is for
t heir Q ou t puts to be high.
This results in the other gates
in the register being forced to
the logic sta tes shown, ending
up wi th pin 6 of lC3 being
high and the do t generator
disable d. Th rough a process
to be described later, o ne or
mo re of the fl ip flops is set
each t ime a key is struck. The
resulting lows o n the fli p
flops cause th e outputs of
one or both sect ions of IC5
to cha nge state and, in turn,
pin 1 of IC4 and pins 8 and 6

of IC3, thu s start ing the dot
generator. If pin 5 of 1C9
goes low and the Q output of
any other flip flop also goes
low (rule 2 ), p in 10 of IC4
will go high , and a dash will
be ge nerated; otherwise a dot
wi ll be formed. The dot or
dash causes pin 4 o f IC4 to go
from a high to a lo w. This pin
is co nnected to the clock
inputs (pins 3 and 11 ) of the
shift register flip flo ps, bu t a
high-to-low transition does
not affect a " 0" type fli p
flop. However, when the dot
or das h is co mpleted, pin 4 of
IC4 again goes high, and the
low-to-high t ransit ion does
cloc k all o f the flip flops
causing a right shift. That is,
the Q out put of each fli p flop
assu mes the logic state that
its left-hand ne ighbor had
before the clock pulse. The
r esulti ng new set of Q
out puts now initia tes anoth er
dot o r dash whic h, in tur n,
produces another clock pulse
to shift the register to the
right again, and so on unti l
o nly the out put of FF l is
low. Th is is the cond ition
(accor ding to ru le 3) to
generate a silent dash. What
actually happens here is that
FFl turns o n the do t genera­
tor, but since the other flip
fl op o utputs are all high, pin
1 of IC4 is high and provides
the output inhibit signal to
pin 12 of lC4. Note that the
silent dash creates another
clock pulse that shifts the
" 1" ou tput of FF 2 into FF1,
th us ending the character
cycle and restoring the static
co ndit ion.

In add itio n to start ing and
stopping the dot generator,
pin 6 of lC3 also act ivates the
gate of the SCR that provides
current drive to the keyboard
encoder circui try. Therefore,
the keyboard is locked out
during c haracter generation,
b u t is auto matically re­
enabl ed as soo n as t he char­
ac ter is completed. This
feature also provides auto­
matic charac ter repeat : A
character is repeated , wi th
3-dot-length spaces betwee n,
as long as a key is held down.



Fig. 5. Close-up vie w of the logic board.

Fig. 4. Toroidal core transformers used for encoding.

Monitor

IC2 is also a 555 IC t imer
connected as a triggered
multivibrator. The bias com­
ponents use d in t he do t gen­
erator are not necessary here
since the IC is oscillati ng at
audio frequenc ies . No ne of
the R or C values are critical
and can be chosen to suit
your preferences or what you
have avai la ble. With those
shown, the monitor produces

to fire the core secondaries
and set the fl ip fl ops. T he
instant a fli p flop is set, pin 6
of IC3 goes low, closing the
SCR gate, a nd C4 begi ns to
recharge fo r the next char­
acter. The closed gate ensures
that t he keyboard is locked
out unti l th e character being
generated is co mpleted and
IC3 pin 6 goes high aga in. C3
is simply a f ilter capac itor to
preve n t t rans ients fro m
t rigger ing the SCR.

possible da mage to the fl ip
f lop from too high a vo ltage
spike. This pro bably isn't
act ually req uired either, b ut
W9 UBA and WA9VGS are
cautious fellows. The diode in
series with the clamping
diode to ground prevents the
flip flop "Clear" from being
drive n belo w ground (nega­
tive voltages should never be
applied to TT L ICs).

The SCR circuit works like
this : C4 is charged up to the
power supply voltage through
R8 . The gate of the SCR is
open since pin 6 o f IC3 is
high, but current canno t pass
because the keyboard key is
open, breaking the cathode
connection to ground. When
a key is struck, the circuit is
complete an d C4 discharges
almost instantaneously (the
actual discharge time depends
upon the time constant of
C4-R8). This discharge pro­
duces the high current pulse

core. With #30 wire the cores
don' t get too crowded, and
there is no effect o n the cores
by wires that pass around the
cores but don' t go through
them (see close-up photo of
t he logic board, Fig. 5).

One end of the secondary
winding of each transformer
is con nected direct ly to Key­
coder's +5 V de regulated
power supply, and the other
end to the "Clear" ter minal
of each sh ift register flip flop.
When the SCR fires, a high
current pulse passes through
the one turn primary con­
nected to the key pressed.
This pu lse induces a very
short duration high voltage
(up to 15 V) pulse in the
secondaries of t he cores it
passes through. T hese pulses
are polarized in opposition to
the +5 V applied to the
secondaries and drive them to
ground potential, thus setting
the flip flops to which they
are connected. The resistor
across each secondary is for
load ing to suppress transients,
and probably would n't really
be needed (but is cheap
insurance). Its value isn't
critical. T he d iode in parallel
with the resistor clamps the
voltage to +5 V to prevent

Keyboard Encoding Matrix

To roidal core transfor­
mers, dr iven by an SCR, are
used for encodi ng keyboard
contact closures to set the
shift register flip flops in
accorda nce with the Char­
acter Generation Table. These
t ransformers are made by
winding ' 10 turns of #30
enameled wire around half
inc h diameter powdered
ferrite cores. The windings
are equally spaced aroun d t he
circ umfere nce of each core,
but the spacing is not at all
crit ical (see Fig. 4). Onl y
cores with high permeability,
such as those in the Parts
List, shou ld be used . The
"one turn primary" of the
transformer is simply a length
of the same type of wire
passed through the center of
the cores appropriate to t he
character to be for med (per
the Character Generation
Table). One end of t his
primary is soldered to the
keyboard co ntact of a given
character, and th e other end
to the cathode of the SCR.
There is, of course, o ne suc h
primary for each of the 44
CW characters in the table,
and several pass t hro ugh each

This is a fine operat ing
feature for sending words
with double "o"s and double
"I"s, etc., but is no t so hot
for sendi ng doub le "e"s at
high speed. If desired, auto­
matic repeat ca n be disabled
by reducing the d ri ve on the
SCR.

Note t he "continuous
dot" key connected between
pin 1 of IC4 and grou nd (th is
is the switch labeled " DOTS"
in Fig. 2). This is depressed
and hel d do w n wh ile
adjusting the SPEED co ntrol
to init ially set the keyer to
the desired code speed. The
continuous string of dots
resulting from holding down
this switch represents t he
maximum send ing speed for a
given SPEED control setti ng.
Ho lding down the "E" key
also produces a string of dots,
but with Scoot-length spaces
betwee n each one.
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Fig. 7. Interior of W9UBA 's Keycoder I.
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Fig. 6. Transistor keying
circuit for Keycoder I.

tones from about SO Hz to
several thousand Hz, adjust­
able by Rl1. Of course Rl 1
can be a fixed resistor if
you'll settle (or a single tone.
C6 and R12 form the simple
but adequate volume control.
When set at its low end, R12
completely silences the
monitor, and at the high end
the tC will drive a 2"-4"
speaker to a volume adequate
for a medium-sized room. In
the dot ge nerator, the
" Reset" terminal (pin 4) was
t ied to +5 V de and the Ie
was triggered o n and off via
pin 2. In the monitor, how­
ever, we switch IC2 on and
off via pi n 4, si nce our driving
signal (pin 13 of IC4 ) is low
in the off state and high in
the on state.

If Keycoder I is to be used
exclusively with rigs that have
a sidetone, obviously the
mon itor co uld be ellmlnated
completely, bu t fo r t he small
num b e r of compo nents
involved it's nice to have the
u nit comp letely se lf­
contained for code pract ice
withou t co nnection to a r ig.

Output Circuit

The TT L output of Key­
coder I can be used to drive
either a keying relay, as
shown in Fig. 3, or a PNP
power transistor, if you ca n
find one with ratings ade­
quate for the keying circuit
of your rig. (We found such
transistors very hard to find;
W9TO very kindly provided a
list of suitable transistors,
with their voltage ratings,
which is appended to the
Parts LiSL)

In the relay circuit shown
in Fig. 3, Q1 can be any small
NPN audio transistor (I used
a HEP 728 with R6 = 2200
Ohms}, The value of R6 can
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be changed to optimize the
base drive if you substitute
for Q1. Fo r K1 I used a
Griggsby- Bar to n 831C-2,
which is packaged in a 14-pin
DIP package and includes a
protective diode (CR2). This
relay is both small and com­
pletely silent, but is relatively
expensive (about $5), and its
contacts will only handle
about 125 mW. However, this
was adequate to key my Ken­
wood TS-520 transceiver
(keying current lOrnA at 12
V). A better choice would be
a surplus reed relay, such as
listed in the Pam List. These
are quite inexpensive (2/$1),
and will handle 500 rnA or
better. \V9UBA has used one
of these relays to key his
Drake T4 X transmitter, Halli­
crafters SRl60, and several
Heathkit rigs, without any
difficu lty.

C2 and RF C1 are for
filtering any rf out of your
rig's keyi ng circuit line, and
mayor may not be needed
depend ing upon how "clean"
your rig is. Without either
fi ltering co mponent in t he
circuit I " froze" the contacts
of one IC relay afte r several
hours of trou blefree sendi ng,
but have pil ed up several

doze n opera ting hours with­
out any relay problems after
adding C2 (I st ill have no
choke in t he keying line ).

Fig. 6 shows t he circuit for
transistor keying. Again, Q1
can be any NPN audio tran­
sistor. W9UBA has both a
reed relay and the transistor
shown in Fig. 6 connected in
parallel in the output of his
kever, and switches back and
forth between the two. Most
of his on-the-air contacts have
reported no discernible
difference between the relay
and transistor keying.

Construction

The keyboard unit is
enclosed in a rugged and
handsome case that is
spacious enough for all of
Keycoder's component parts.
It was obtained from Meshna
Electronics (#SP-153-L) for
$35, plus shipping charges on
7 Ibs. from Ly nn , Mass. It is
built on a heavy cast iron
frame, and is t rimmed in
lea t h e re tte and imitation
walnut grain sheet metal. The
keys are magnetic reed type,
very smoot h, with about
3/16" trave l. An added bonus
in th is assemb ly is the 10
rectangular switch positions

(as seen in Fig. 1). Five of
t hese are dummies - t he
plastic switch caps are in
place but there is no switch
beneath t hem - and I re­
moved them and used the
space for mounting 3 control
pots (Fig_ 2). Four of the
other 5 switches are momen­
tary action DPDT switches,
and the fifth (labeled "PWR"
in Fig. 2) is a DPDT Push­
On/Push-Off switch. The two
switches on the extreme right
have screw-base "grain-of­
wheat" light bulbs installed in
sockets inside the translucent
caps. I wired one of these,
through a 20 Ohm, 1 Watt
dropping resistor and the
second set of "PWR" switch
contacts to the power supply,
to serve as an on-off indica­
tor. W9UBA accomplished
the same purpose by
installing a red LED in a hole
drilled in one of the switch
caps (Fig. 1). There are also
plenty of unused key posi­
t io ns o n the keyboard
(SPST), so you should be able
to mec hanize any control
setup you like without addi­
t iona l switches.

There is a d iode matrix
circuit board just benea th t he
bottom cover of t he key-



discretes. The toroidal core
t ransformers and t heir diodes
a nd r e si s t o rs a re al so
m ou n ted on the boa rd,
beneath the ro w of ICs (as
seen in Fig. 5). The cores are
wound and soldered int o the
circuit, but the leads are left
about %" long. Anyone of
the primary wires co nnected
to the SCR IS t hen stru ng
through eac h core before it is
mounted and the wire IS
grounded; if no thing happe ns,
the core po larity is inco rrect
and t he long leads permit it

o
to be turned 180 . When a
core is operating correctly, it
is glued to the board with a
drop o f Duco cement. String­
ing the primary wires through
the cores will be easier if the
cores are mounted so that
their o peni ngs are in a reaso n­
ably st raight li ne.

The values of R7-C3 and
R8-C4 required some juggling
to get reliable SCR operat ion.
The most severe test of SCR
and core operation IS gen­
erati ng the f igure " 0", since 6
flip flops have to be set simul­
taneously to produce this

board case. Th is board con­
tains about 160 diodes and
several dozen 33k resistors
that can be added to your
junk box (although the leads
are awfully short). This board
is attached to the case with a
couple o f screws and two
multiple-lead ribbon cables
that are eas ily removed.
Beneath this discarded d iode
board IS t he key co ntact
board, with all of the key
contacts nicely labeled. Half
of the foil patterns from the
key contacts go to solder
terminals grouped together at
the bottom left-ha nd side of
the board, and half lead to
similar terminals at the
bottom right. I soldered the
core primary wi res directly to
the key contacts wherever
they were on the board, wh He
W9UBA made these con nec ­
tions to the bottom sets of
terminals, resulting in shorter
wire runs and a neater
appearance (see Fig. 7).

The 9 integrated circuits,
the SCR, and their associated
discreres were all mou nted in
DIP sockets on a Radio Shack
Universal Display Board (P/N
277-108). This boar d is pre­
dri lled for 10 14-pin DIPs,
and etched with solder pads
for the DIP connect ions and
8 separate buses running the
length of the board, 4 o n
eac h side of the DI P patter ns.
These buses were used for +5
V de, gro und, SCR com mo n,
and the flip flop clock line.
We both used #22 hooku p
wire for a ll connections;
W9UBA ran his wires o n the
top side of the board while I
made most of my con nec­
tions on the fo il side. Eith er
way, this board saves a lot of
building time compared with
vector board construction or
laying out and etching a PC
boar d. The board measures
about 2Y2" x 63,4" and costs
$3.

Since the 555 lCs have
only 8 pins, both of them can
be mounted In one 16-pin
socket; t he leftover sockets
can t h e n be used for
mou nti ng the SCR and 555

IC1· IC2
IC3
IC4
IC'
IC6-I C9
SCR
0 1
02

CR 1·CR 16
C1
C2
C3
C4
C,
CB
R 1
R2
R3
R4
R'
RB
R7
RB
R9
R 10
R11
R12
R13· R19
RF C1
Reed Retav

Toro ids
(7 requ ired )

cha rac ter. If you have diffi­
cul ty generati ng "Ovs, or with
repeat operation, vary the
values of the a bove co m­
ponents, and/or try co n­
nect ing R8 to the unregulat ed
output o f the powe r supp ly
to get a higher voltage a nd
hen ce mo re current.

All the integrated circuits
were by passed with .0 1 u F
d isc capac itors fro m +5 V dc
to ground, at the buses right
opposite each Ie. These
capacitors are visible a t the
top of the board in Fig. 5. In
addition, each si de of the
power supply t ransformer
p r rma ry IS bypassed to
grou nd with .001, 400 volt
capacitors. The all-metal,
co m p letely enclosed key­
board case provides good
shieldi ng and also co ntributes
to the lack of rf inter ference.

Fig. 3 does not show the
po wer supply, Since the
keyer's power requi rements
are reaso nably uncr iti cal and
the bu ilder will probabl y wish
to fab rica te his supply with
whatever parts he has avail­
able. The Keycoder draws

Parts List

555 Int egrat ed Circuit T imer
Quad 2-inp ut NA ND gate (SN 7400)
Qua d 2· input NOR gate !SN 7402)
T rip le 3·inp ut NAND gate {SN 74 10)
Dua t t'D" Flip Flop (SN 74 74 )
2N889, or equivalent
2 N3569, HEP 728, or equi v. NPN audio tran sistor
2N54 16 PNP high voltage transistor, or ecurv. (see

accorrcaov.oa table)
1N914 switch ing d iode, or equivalent
3 u F, 15 V erectrotvuc capacitor
0.005 uF, 200 V capac itor
0 .022 u F, 15 V capacitor
1.5 u F. 15 V e lec trolyt ic capacitor
0 .01 u F , 15 V capacitor
8 uF , 15 V elect rol ytic capacitor
1.2k, '.4 W res istor
15 k m iniat ure po tenti o meter , a ud io taper
10 k, '.4 W resistor
5 11e., '.4 W res istor
4 7 k, '.4 W res istor
4 30 Oh m, Y. W resistor
600 Oh m, '.4 W re sistor
10k , '.4 W resistor
1k, '.4 W res istor
10 k, '.4 W resistor
1OOk mi niature potentiometer, au d io taper
500 Ohm m in iat ure potentiometer, aud io ta pe r
240 Ohm, '.4 W res istor
2 .5 m H rf cho ke
Mesh na Electron ics #SP-37A, SPST 'h A contacts. 3-6

V coil
Ord er fro m Am idon Associates. 120 3 3 Otsego St ., No .

Honvwc oc CA 91607

,

about 100-125 mA and the
+5 V should, of course, be
regula ted . We decided to
build our su pply based o n the
Radio Shack 5 Vo lt Regu­
late d Power Supply PC boa rd
(PIN 277- 102, price $1.49).
Th is board measures only
1%" x 3%", an d can acco m­
modate whatever parts you
have or whatever circui t varia ­
tio ns yo u wish to make. Fig.
8 is a schematic of the power
sup ply with the parts values
as specified by Radio Shack.
In this configuration, t he
supp ly is ra ted at 1 A. The
po wer supply is mounted in
the upper left-hand corner' of
the case in W9 UBA' s unit , as
sho wn in Fig. 7.

High Vo ltage PNP Transistor$

for Keying Service

Nu mber Vcbo

2 N398A - 105
2N1275 100
2 N1476 100
2N 16 54 100
2 N1655 125
2N1656 125
2N2042A - 10 5
2N2043A- 10 5
2 N255 1 150
2N259 0 100
2N2591 100
2N2598 125
2N2599A 125
2 N2600A 125
2N3062 90
2 N3063 90
2 N3064 110
2 N3065 1 10
2 N3224 100
2N341 3 150
2 N3495 120
2 N3497 120
2 N3841 100
2 N384 2 120
2N39 30 180
2N4028 100
2 N4357 240
2N4888 150
2N4889 150
2 N5400 130
2 N54 01 160
2N54 15 - 200
2N54 16 - 350
2SA305 125
2SA429 150
2SA510 110
2SA51 1 90
2SA51 6A 120
2SA637 150
2SA639 180
2SA685 150
"Ger rna ruurn transistors.

all others si licon.
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Fig. 8. Schematic of +5 V de regulated power supply.

ready to go on the air. It was
originally thought that a 2 or
3 character memory, and/o r a
space bar mechanizat ion,
would be added to Kevcoder
I, but operat ion without
these featur es has been so
good that it has been decided
to forego th is addit ional cir­
cuit ry.

In addition to W9UBA's
design work, moral support,
e ncou ragement, and help
with parts procurement, the
assistance of three others
shou ld be ack nowledged:
James D. Stenseth K9CM L
(Franklin WI) and Mr. Ray
Young both helped with
design details, and on-the-air
contacts and letters from
W9TO were much appre­
ciated . •

Refe rring again to Fig. 7,
the output transistor and its
driver and associated resistors
are mou nted on a scrap of
vector board just to the right
of the logic board, and the
reed relay is just above the
vectorboard, mounted to a
part it ion added to the en­
closure. The mon itor speaker
is mounted on the other side
of this partit ion (beneat h and
to the left of the relay).

The volume, to ne, and
speed contro l potentiometers
have to be miniature types if
they are to fit in the area
shown in Fig. 2. The pots are
mo unted to a small piece of
thin aluminum sheet, which is
held firmly in place when
fitted between the keyboard
assembly and the o uter case.
W9UBA used full-si zed pots
mou nted under the row of
keyboard switches, as shown
in Fig. 1. Also note in this
p ho t o the sub-miniature
thu mbw heel t yp e pot
mounted in a rectangular hole
cut in the switch cap (ex­
t reme left-hand one).

The speed control range
can be increased at either the
low speed end or the high
speed end, or both (by alter­
ing the val ues of Rl -R3 and
Cl), but resolu tion will
become poor if too large a
speed range is atte mpted , and
it will be difficult to
accurately repeat a given
speed setting. Two swi tc h­
selected pots could probably
be used to obtain a greater
ra nge of speeds wi thout
sacrificing resolution. Audio
taper pots shoul d be used for
speed, tone, and vo lu me con­
trol.

Operat ion
Both W9UBA and I have

had several compliments on
having a "gud fist" before
infor mi ng our contacts that
we were using a keyboard
keyer. More important, we
estima te that our CW speed
increased 5-10 wpm with in 3
weeks after having o ur Kev­
coders on the air. We believe
this is due, in part , to hearing

perfect code as we are
sending, and in part to the
nat ural tendency to send
faster, since it 's so easy (thus
u ni ntentio nall y inviting a
higher speed OSO).

It ta kes very little pract ice
to get the rhyth m of typing
on a keyboard keycr , and you
don't have to be a good
typist. Once you know where
the characters are on the key­
boa r d, 20 wp m seems
incredibly slow, even for a
" hunt-and-peck" typist. A
good typist must learn to
allow enough time for long
letters, such as "q" and "v",
to be completed before
hitting the next key, and a
shorte r time for letters like
"e" and " i", but wi th just a
little solo practice you'll be

.,ooסס ' '"...
_.
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10 chan nels
30-50 MHz
150-1 70
450470
490-510
mf g. price $399.95

ISSEI• ~~c~.
10 channels
30-50 M Hz
146·174
440-51 2
mf g. pr ice $329.0 0

16 channe ls
31.18·50 MHz
146-148
15 1.18-170
451.20470
490-51 2
mfg. p rice $339 .95

16 channels
30-50 M Hz
146-174 MHz
416-512 M Hz
mfg. price $349.95

SAVE $80,000.00 IN CRYSTALS
SUPER SYNTHESIZED SCANNER SPECIALS

SAVE $30.00 OFF MANUFACTURER'S PRICE
j

master cllarge
TM' '."." NOc,.o

I

BANKAMERICARD

We now carry a complete stock of CB equipment available at discount prices.
24 hour Mastercharge-BankAmericard order & in formation line 616-775-0881.
Prepaid Shipping. Certified check or charge card on mail orders for Immediate
Shipment. Dealer inquiries invited. Michigan Residents add tax. Foreign orders

invited. Ii'.
COMMUNICATI ONS ENGINEERING

• PO BOX 415. CADILLAC MICH IGAN 49601
CA BLE ADDR ESS: CDMENG CALL 6 16-775·088 1
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Payment by:
o Certified Check /Money Order 0 Personal Check
o C.O.O. Include 20% Down

Note: Orders accompanied by personal checks will
about two weeks to process.
20% Oown Payment Enclosed. Charge Balance To;

o BankAmericard # gxolres _

o Master Cha rge # Expires

o Interbank # r xotres

( Bat . Not Inel.)(Bit. Not Ine!.)

GTX"1
2 Mlt,r li ehenn,l

Hend-Hlld
(withDut IIneoder)

Use This Handy Order Form

4141 Kingma n n r., Ind ianapol is. IN 46226
Phon ·in .rdm atcepted (317 + 546-1111)

Rec. Sens.: .2p.v for 12 db
SI NAD . .. Adjacent chan­
nel rejection: ± 30 kHz 55
db .. . Spur. Resp.: more
than 65 db Audio Out·
put: 500 mw Power out-
put: Hi 3 w, Lo I w . • .
Audio Quality: Di st ort ion
free, crisp, clear receive and
transmi t.

Make this
•eemperrsem

The GTX·I gives the high
quality perf orma nc e that
compares with Motorola, GE,
RCA or any other hand-heIds
that se ll for $700 or more.

Check these
features:

Small: only 8"x2.6"x1.28" . ..
Appearance : sl im silhouette
all black metal .•. Service­
able: easy access to sepa­
rate receive and t ra nsmit
ci rcuit boards . . . PLUS: 6
pole xtal fil ter for superlative
receiver operation . . . and:
t rimmers on receive and
transmit xtals: standard 10.7
MHz 1st IF.

and specs:

Look
at the Price:

THEN

FIRST

GENAVE stocks most common 2-M
Xtals for immediate delivery-I

I
I
I
I NAM E

I AOORESS CITY --------

NOW

r--------------,
I 0 GTX-!OO-T · II z-eeter FM, 100 channel combi- I

nat ions, 30 watts with factory

I in~ta lled tone encoder (I ncl. $2499 5146. 94 MHz) I
I I
I,..!;:~,G,~.~~~. , .~bi", ~:~" I
I ' ,ons. 30 watts (I ncl. 146.94 MHl) .199

9
& I

I I
I OGTX-IO.S I
I

z-eeter FM, 10 cnan nets, 10 watts ~149
9 5

II
(Xli iS not included) '9'

I I
I OGTX-! I
I ;.:;:;e~ i r~ P U1S~~~tl~~e \~e~ency .1899511

setecter (Incl. 146.94 MHZ)

I OGTX-I " II
~ I a-meter FM, 6·ch an nel, a.s watts $2499 5
. 1 Hand·Held (Bat. not ilcl.) I

I 0 GTX-IT $29996" II ~~:de~ ~:~·:'E~~u:d::ctO'J I

I
(Bat. l ot ilc'.) I

o Ringo Ranger ARX·2 6 db 2·M aase Antm3 II @ $29.95 $ _

I 0 Lambda/4 2·M and 6·M Trunk Antenu II @ $29.95$ I
I 0 TE-I Tone Encoder Pad for " " :f I
I

plug-in installat ion on most ' , ~ I
amateur transceivers @ $59.95 $ • ,

I 0 TE·II Tone Encoder Pad for installation on .. I
I

most HandHelds @ $49.95 $ I
o PS-1 AC Power SupplJ for use with all makes II of transceivers 14 VDC-6 amps@$69.95 $. _

I and the follo wing standard crystals @ $4.50 each $ II Non·standard enstars @ $6.50 each: -- ----------.-..-$ I

I ACCESSORIES FOR GTX·l and GTX-1T I
I 0 PSI·18 Optional Nicad battery pack I

$29.95 $ II 0 PS·2 Cha rger for GTX·l(T) batten packI $3995 $ I

I
0 GLC·! Leather carrying case $12.95 $ I
o 1E·1II Tone Encoder (for use with GTX· l) II $49.95 $

I Add $4 per RadIo lor Shipp ing. I
Hand ling. and Crystal Nett ing. I

I
require I

I
I
I

IN residents add 4% sa les ta~: l • I
CA residen ts add 6% sa les tall'

All orders shipped pos/·paid wi th in continen tal U.S.I STATE & ZIP AMATEUR CAl l (allow 8 weeks delivery.) i
I.- •CLIP OUT AND ORDER N OW CLIP OUT AN O ORDER NOW ~
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The Mini-Mite Allband

QRP Rig

-- runs a mighty seven Watts

O p e r a ting ORP IS fun . Operating
portable is fun But, operat ing ORP

with the kind of ineffi cient antenna syste ms
sometimes encountered in portable opera­
tion is no fun at all. Sure, with a good

mat chbox, you can load a barbwire fence,
or a set of bedsprings, but those aren't the
best radiators in the world, and the puny
little 100 mW ORP rigs will have a hard time
getting across the street. While facing this

dilemma, I decided someo ne should invent
the perfect ORP rig, one that is small enough
to be super-portable, low powered enough to
run off a lantern battery, and gutsy enough
to make some noise across town into the

.po .........

MITE

The Mini-Mite, a "kilowatt" among QRP rigs, runs 7 Watts peak power for cutting through th e QRM and clearing the frequency for the little
QRP rigs.



Fig. 2. Schematic Diagram. Coifs are discussed in the text. All values in pF untesss otherwise
stated. Resistors are given in Ohms and are all 71 Watt carbon types.

Fig. 1. Block Diagram. The Driver and Final stage tuned circuits are selected for the band of
your choice. Note they operate straight through on all bands for maximum efficiency. "This
buffer is optional; it may be added to reduce vfo pulling - this is especially helpful when the
unit is used with break-in keying. The keying points {shown by "X''} have various advantoqes
and atsaawntooes. See the text for a complete discussion .

driver is to selec t the harmonic of the vfo
signa l that wil l be used to transmit. T he
driver tu ned circuit is comparat ively medium
Q. The driver tuned circuit alone does not
provide adequate harmo nic attenua tion , so if
you decide to build the " O RP" M ini~Mite

you may leave ou t the final sta ge, but you
must keep the fin al tuned circu it becau se it
provides the necessary harmon ic re jectio n.
For normal OR P "plus" operation the driver
feeds the final which in turn generates the
so-calle d high-power ou tput signa l. The fin al
output circuit is o ne o f those unique circuits
I mentio ned, it uses slug-tu ned forms to
provide the tunc and loa d contr ols. The
outpu t will eas ily load into 50-70 Oh ms and
a littl e more. Harmoni c output at the final is
very low and when the rig is properl y tu ned
the outpu t signa l is very dean.

Fig. 2 is the schematic of the complete
Mi ni-Mite. Some of the interesting features
arc the coils. You may pillage t he junkbox
to see what you have, o r you may buy three
sets of the units given in the parts list. For
the vfo coil, Ll , the buffer coil L2, and the
rather unique ou tput transfo rmer L3, you
use o nly the slug from a coil. You do no t use
the coil form it self. Coils L4, L5 and L6 use
the comp lete slug-tuned form as these three
coils are tunea ble and must have some means
of ad jus tment.

Construct ion
I am the biggest booster of perfboard

construction when only o ne of any thi ng is
built, although the pho tos show a printed
circu it board for buildin g more than o nc of
the units. The coils are available from Rad io
Shack and are sold two to a pac kage at
slightly over a buc k.

T he vfo in the pictu res uses an Amidon
T92 toroidal coil, but other un its have been

•
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Here is the Mini-Mite PC board.

at 7 MHz, bu t passes suffic ient 80 meter
signal 10 a llo w the rig to operate multi-band.
The buffer operates class A and runs at fai rly
low power. T he amplif ier stage is a wideband
outfit which delivers the first real power in
the rig; you could use the am plifie r output
as a transmit te r output, except that it is rich
in harmo nics. The driver serves two pur­
poses; one, of cou rse, is to provide power
drive for the fina l. The o ther use for the
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average portable antenna.
Since I am the on ly inventor I know, I

had to call upon myse lf to come up with t his
"wonder-rig." And (if I do say so myself) I
did a pre tty good job. The final outgrowth
of the requiremen ts is a muscle-powere d
mini-watter I call the " Mi ni- Mite." Now you
can build yourself a Mini-Mite for less tha n
twenty dollars. It is the per fect Novi ce rig
with its 7 Watts de input ; it is the perfect
standby rig for the oldtirners; an d darned if
it's not the answer to the ORP nut's po rtable
operating dreams. The rig is vfo contro lled
(why be old-fashio ned?)' it ru ns a solid five
Watts, can be held in one hand, and has a
comp leme nt of co ntrols you would expec t
to find o nly on more expensive ri gs. You can
build it for any or all the bands of your
choice, 80-10 meters . And, finally, if you
insist on stayi ng arou nd the one Watt level
with your OR Pi ng, you ca n leave out the
fi nal fo r a dandy low-power " low power"
transm itter.

Fig. 1 is a bl ock diagram of the Mini-Mite.
The rig is pre tty straightforward as far as
usi ng conventiona l circuits. Once you are
into the schematic you will see so me unique
featu res that save space and money in the
rig. The vfo circuit is very sta ble an d you
have a ch oice as to using a bipolar vfo or an
FET vfo (sc hemat ics for both are given) . T he
buffer shown in dotted lines is optio nal; it
provides greater im munity to pulling as the
rig is tuned and keyed . This option is a must
for the operator who wants " everything" in
his rig, or who is intereste d in using break -in
operation. The buffer stage (soli d lines) uses
a broad-tuned low 0 circ uit which resonates
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Here is the final tune-load assembly. The angle bracket is mounted to the inside of the
cabinet and the wooden dowels serve as tuning shafts to the fronl panel.

stage. The transformer itself is a twist on the
toroid. It is fabricated from a high-permea­
bil ity coil slug that has a hole all the way
through it. Ei ther grab one from the junk
box, or dri ll a hole (lengthwise) the rest of
the way through the Radio Shack slug af ter
the tu ning screw is re moved. This sta~

provides enough power to dimly light a # 47
bulb connected across the secondary. The
power is to put some kick in the driver stage
and if not for all the harmonics, you could
use this ou tput for a ORP transmitter all by
itse lf.

Har monics arc taken care of in the driver
to a great extent. The higher power drive
from the amplifier is used to drive the driver
in to class C for mos t efficient operation.
When the driver operates, cu rrent flows
through the 22 Ohm resistor, setting up a
reverse bias that causes the stage to operate
class C. Th e resistor is bypassed for the ac
signal. The tuned circuit in the driver is close
to that in the buffer, except that the coi l is
upped to yield a higher 0 with the higher
power outpu t. Harmonics at this stage arc
nothi ng like at the amplifier stage , but to use
this stage as the O RP rig, you wil l have to
couple the output tank circuit to get an
acceptable signal. The tuning of the driver
coi l is accomplished by a wooden dowel
shaft ex tension. The dowel should be
approximately 4% inches long 10 reac h the
fro nl panel from its position under the PC
board. As can be seen in the photos, the coil
mount, on the PC board directly. An angle
bracket is satisfactory mounting.

The final stage will run a theoretical 7
Watts dc inpu t. The outpu t circuit is a "T"
network with slug-tuned coils used as the
ou tput tuning and loading controls. The
fina l output transistor is rather expensive,
but is hardy and generally works well in

Radio Amateur's Handboo k. The Mini-Mite
buffer is straightforward and uses the slug
form previously described (and as can be
seen in the photos]. It should resonate
around 7 MHz if you want to check your
work with a grid dip meter. The windings are
wide-spaced along the entire slug, not wou nd
closely together. Hold the windings in place
with a littl e 0 dope, or equ ivalent. T he
ou tput fink is wound on the col d end (Vee
side) of th e coi l and provides impedance
matching for the amplifier s tage.

The amplifier runs class B and there are
no biasing resf srors to worry about. It is very
simple: The input goes on the base, the
emitter is grounded, and the collector gets
+12 throu gh the ou tput transforme r L3. L3
is left untuned and serves to couple wide­
band, harmonic loaded output to the driver

'"•
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built using the slug as described and they
offered comparable performance. Although
you could construct the vfo in a separate
shielded box, it is provided for right on the
PC board . Fig. 4 gives the schematic for the
alternate FET vfo. Both vfos tunc with a
365 p F tuning capacitor and use a 100 pF
fixed capacitor in series to limit the tuning
range. Vfo luning is linear for the bottom
100-200 kj-lz of the band and then bec omes
non-linear (but usable) over the remaining
por t io n. This is general ly acceptable , since
most people will just pu t the linear portion
in their favorite part of the band anyway.
The FET vfo will provide more stability than
the bipolar unit, but it will run the cost of
the rig up a little since the same transistor
that is used in the vfo can also be used as the
buffer, amplifier and driver stage. Also, you
may get sligh tly less drive to the buffer using
the FET.

The buffer stage provides a compromise
between actually isolating the oscillator and
giving a little power output. That's why
there is an alternate buffe r, to provide
isola tion and little or no gain. Fig. 5 shows
the alternate buffer; the circuit uses no
tuned circuits and is merely stolen from the

Fig. 3. PC board layout, top and bottom
views.
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en,
·0• a name

thatsaMs
it all

For over 40 years.. .dedicated to amateur
radio.. .to offering the finest products... to

dependable service.

Henry Radio's
TEMPO
VHF /ONE

An advanced design
synthesized 2 - meter

transceiver

Full phase lock synthes ized (PLL) so no channel crystals
are requi red . Solid-state. 5 d igit LED receive fre­
quency di splay. Full 2-meter band coverage (144 to
148M Hz) for transmit and receive. Automatic repeater
spl it (selectab le up or down) . 2 bui lt-in programmable
channe ls . $495.00.
TEMPO 55B/ONE (5SB adapter for the VHF /ONE).
Selectab le upper or lower sid eband . Plug s directly into
th e VHF/ONE . Noise blan ker bu il t - in . VXO for full
frequency coverage . $225 .00.

TEMPO
CL14 6 J1

Henry Radio's

... a VHF/FM mobile transceiver for the 2 meter ama­
teur band. Compact. rugge d and all soli d state , One
channel supplied plus tw o of your choice . 14 4 to 148
MHz. M ult ifreq uency spread of 2 M Hz. 12 channel
possible. Internal speaker , dyna mic mike , mounti ng
bracket and power cord supplied, A Tempo " best bu y"
at $239 ,00 ,
TEMPO VHF /UHF AMPLIFIERS

Soli d sta te power ampli fie s for
use in most land mobile apphca .
t ions Increase t he ran ge , cla rity,
reliabil ity and speed of two way
com m un icat ions.

KENWOO
TS-700A

--
The promise of 2 meter operation ... the
Kenwood way. The TS-700A operates al l
modes : SSB (upper & lower) I FM/ AM/ CW
and provides the dependability of solid state
circuitry . Has tunable VFO and 4 MHz band
coverage (144 to 148 MHz). Automatically
switches transmit frequency 600 KHz for
repeater operation . AC and DC capability
through its built-in power supply. Outstand­
ing frequency stability Complete with micro
phone and built-in speaker. $700.00

YAESU
FT-221

Now,
meet

Henry
Radio . . . Walt H enry

W6ZN
ANAHEI M

<-
Ted H enry

W6UOU
LOS ANGELES

Bob H enry
WMRA
BUTLER

A compact , versatile transceiver designed for
the active 2 meter enthusiast. Features all
mode operation - SSB /FM /CW/AM - with
repeater offset capabili ty. Advanced phase
lock loop circuitry, computer-type modu lar
construct ion. Preset pass band tuning pro­
vides the optimun selectivity and performance
needed on today's active 2 meter band. Com­
plete 144-148 MHz coverage. Built-in AC and
DC power suppli es and speaker $679.00

Plus a large staff 0 1 highly qualifi ed sales and service
personnel pledged to serve you. Henry Radio carries large
stoc ks of all major brand s. We take trade-ins . sell used
equ ipment and offer better term s because we carry our
own fi nanc ing . Our recond itioned equipment carries a
15 day tri al, 90 day warranty and may be traded back
with in 90 days for full cred it toward the purchase of new
equipment. Export inquiries so licited . Also , military ,
commerc ial , industrial , and scientific users . . .please write
for intormation on our c ustom line o f high power l inear
am plif ie rs and RF power generators .

We stock the Bird Model 43 Wattmeter and accessories.

11240 W. Olympic Blvd., Los Angeles, Calif. 90064
93 1 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

213/477·670 1
714/772·9200
816/679-3127
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Coi l/Cap Band 80
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L1 16t#.28E
1131 On toroid)

L2 X

40

X

8t#28E
widespaced
5tl ink

20

X

X

X

X

10

X

X

Som. Som. Same

81#28E 5t#28E 41#l 8E
4t l ink 3tlink 21 lin k

150pF 100 pF 68 p F

71#28E 4t#28E 31#18E

75pF 50pf 37 pF

lOt#28E 7t#28E 51#18E

270pF

131#28E

150 pF

21 t#28E

151#28E
51 Ii nk

Som.

Table I. Cofl/capacitor data (final values will need trimming).

L3 71#28E
31 link

L4 3Ot#28E
10tlink

C, 470 pF

L5 251#28E

C5 300pF

LO 35t#28E
,

'l
m",",-M, TE"

BU' FO "

:' "s

«J--l \f ,
". - ,.,.

"m ,.
•

'00 "

Fig. 4. Alternate FET vfo. Capacitors and
resistors in pF and Ohms unless otherwise
stated.

The original bread board view of the Mini-Mite (note the final is missing in this photo) just
goes to show that layout is not critical, as this unit worked quite well. Also this prototype
used the optional buffer - the two ptastic-tyoe transistors just behind the vto.

."

Fig. 5. The optional buffer is used in
conjunction with buffer in transmitter to
provide better isolation for breas-tn oper­
ation or for when some pulling of the vfo
cannot be tolerated.

these applications. It will operate at fre­
quencies in excess of the 30 MHz en­
countered in the 10 meter version of the
Mini-Mite, so it is a pretty good choice until
research proves the existence of a better
all-around transistor. The rf choke used in
the final is a high-current jobby. A conven­
tional ric has too much de resistance and
limits the output power stage can run. Wind
forty turns # 18 en. close and in 2% layers
directly on one of those slugs.

Table 1 gives values for coils and
capacitors to be used for multi-band opera-

tion . You may wish to switch in the coil/
capac itor combinations, or do some experi­
menting with winding multiple coils on the
same form. Some of the problems are that
the coil/capacitor combinations are sym­
pathetic to harmonics and you may get false
loading. But, as long as the Q is high enough,
you could make each band peak at some
different setting of the slug in the coil form.
This helps eliminate the problem. Also,
remember to use shielded solenoid induc­
tance formulas because the overlapping coils
act as shields and change the normal calcula­
tions. The cost savings of this system would
be significant. This could be our answer to
the old familiar tapped coil setups in tube..
type rigs.

The final tuning coils are mounted on a
piece of angle alumi num <IS shown in the
photos. Each slug-tuned co il has a wooden

dowel extension approximately 3-3/4 inches
long. The dowels used on all the tuning
setups are standard 1/ 4 inch diameter units.
They are epoxied to the tun ing screws. When
the coils are tuned to minimum inductance,
the kno bs stick out from the front panel a
li ttle way. You can buil d the unit, tune it,
then cut off the dowels at the right approxi­
mate length to keep the knobs from sticking
out too far.

Construction is not too critical. The
Mi ni-Mite is built in a 6x4x2 inch chassis
(LMB #642); you may add the bottom plate
which is available for this chassis. The circui t
board is a very tight fit in the box. In order
to get the circuit board in, it will have to be
sl id into place before the tuning capacitor is
mounted. Then push the circuit board back
all the way against the back wal l of the box.
This shou ld leave enough room to insert the
tuning capacitor. Hold the capacitor in place
by means of its mounting holes and screws,
then slide the PC board forward into its
mounting place. The PC board is held away
from the chassis on 1/4 inch spacers. Mount
the spacers in place, tighten nuts over the
mou nt ing screws, and then the PC board is
slipped into positio n and more nuts are
placed over the mounting screws. This allows
you to remove the PC board withou t the
hassle of always fumbling to find a way to
hold the spacers in place while you stick the
mou nt ing screws through them and the PC
board.

Operation

Before you can begin to operate the
Mini-Mite, you must provide for the type of
keying scheme which will best serve you.
For instance, you may wish to key the
osci llator for break-in . Fig. 1 suggests some
keying schemes. The PC board is set up for
keying the driver and fi nal simultaneously.
To change from this requires some revision
of the printed tracks. Keying the driver and
fi nal is convenient and easiest, but has one
major disadvantage. Dirty key contacts will
increase the chance that some voltage will be
dropped across the closed contacts . At the
higher current levels encountered at this
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Fig. 8.

Pa.ts List
0 1 2N709 or o re of four Radio Shack 276-608
02 2N697 or o ne 01 above package
03 2N697 or one of above package
0 4 G E63 o. one of same package
05 Motorola HEP53001
Coils (see text! Radio Shack 270-376
Tuning cap acito r 365 pF Radio Shock 272·1 344 or
equiv.
Cabinet LMB 642 (6x4x2 aluminum)

on th e driver, then a 100 Ohm across the PA
base to groun d.

,",'",

I T" .••-

Fig. Z Modification to the Mini·Mite.

Autho r's Note:
Add this modification (Fig. 7) to the

Mini-M ite schema tic. All it amounts to is
adding a 100 Ohm resistor and a 1k resistor
in the Buffer Amplifier . The 47k bias
resistor is dropped so the stage runs class C.

The best way to run the rig as a 1 Watt
output QRPer for anyone not interested in
going the full 7 Watt route is sho wn in Fig.
8. Leave out the driver transistor and run a
100 pF between the output winding fr om
the amp stage and the collector con nection

Here is the final version of the Mini-Mite component layout. The output transistor has a
finned heat sink. The vfo is in the area shown with the toroidal coil although other coils may
be used as discussed in the text.

Fig. 6. Tuning meter. MI is a tuning indica­
tor or battery level indicator available from
many mail order houses or the XYL's
cassette player.

point, you can drop, say, a volt or so, and
lose effective inpu t po wer to the fi nal and
driver, and degrade the output signal. Keep
the key contacts reasonably clean and you
shou ld have no particu lar problems. Tuning
up the Mini·Mite is pretty much like tuning
any other rig, except that you must also
tune a solid state rig for cleanest output
signal. You will have to monitor on a
receiver as you tune up. You can use a #47
dummy load, but take care not to leave the
key down for periods over a minute or so, as
the overvoltage to the bulb will burn it out.
Tuning to an antenna can be accomplished
with a field strength meter, in-line watt­
meter, SWf bridge on forward power, or a
tuning meter as shown in the schematic Fig.
6. Tune for maximum all the way around
and you should get the cleanest signal.

Well, for just under twenty dollars, the
Mini·Mite is going to make the Novice a fine
first rig. Or it will serve the guy who
operates portable for fun quite well because
it has enough kick to cut through some of
the QRM. It also makes a great standby rig
for the day when that low band transceiver
pops off the air and you would like to tell
the guys in the group what happened with­
out a long distance pho ne call. Usually,
when guys are on frequency and looking for
you anyway, they will hear a little peanut
whistle QRP rig coming in, so you will be
able to set 'em straight (if you can still
remember the code). And if you're a General
or Advanced who has only got a transceiver
that won't go on CW, here's your ga teway to
20 wpm! -
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* Aptron Laboratories
Box 323 Bloomington IN 47401
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outs. The trailing edge of the
lOOms gate triggers the one
shot 1C24. A pulse is gen­
erated that strobes the quad
latches le7 to IC12. The
stored data is tra nsferred to

patible levels. A precise 100
ms gate (at IC19 pin 2) is
then "or"ed together with
the signal (IC19 pin 3). This
gated signal is counted down
a nd displayed on the read-

.. -.:-=:=:===--:<.-:---
", ­'. '.'.· "' ., "

' .
~ . ~-

"-. '­,· ", ', ", .
, "'.• •" .· "'. ,,-, '.

" "

Operation
The block diagram of Fig.

1 shows the signal flow and
control. Referring to Fig. 2,
Q1 to Q4 shape the incoming
signal to produce TTL com-

M y original goal in de­
s igning th is co unter

was to produce an inexpen­
sive, no frills, reaso nably
accurate, minim um parts
design. I think I accomplished
this for the most part. Read
on and see if you agree.

High impedance FET
input, .2 to 30 MHz fre­
q uency ran ge, se nsitivity «
60 mV RM S across most of
its range, and compact pack­
aging are some of its features.
Al so, two modes of ti mebase
operation a re possible : xtal
contro lled with an accuracy
of ±20 PPM ±1 count and line
frequency (±.05%) . The heart
o f the counter (less readou t
an d po w er su p p ly) is
mounted on 2 PC boar ds
(:! 3" x 5"). The cost of the
boards filled with part s (for
l i ne frequency operation )
plus the 6 Minitron readou ts
will run you about $40. An
additional $8 pays for the
xtal controlled timebase, and
of course you 'll need a power
supply. Any junk box parts
substitute wi ll naturally
reduce your costs.

A Fun Counter Project

--an invaluable test instrument

for under $501
AI Plavcan
PO Box 6 J 73
Anaheim CA 92806
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8. IC1 7 pm 11 to IC18 p in
14.

Also, power to all ICs and
all power gro unds will have to
be added . Refer to Fig. 3.
Jump er grou nds to the
ground plane and between
boards. I suggest you use
Molex terminals to mount all
IG . The ad ded cost is worth
it.

The Input and Cont rol
board artwork (Fig. 5) is laid
out for 60 Hz o peratio n. I(
v o u ' re satisfied with an
accu racy of appro ximately
500 PPM n n your counter,

,~P~ T

S...... ' ~G
GU' ~G COUOO TtIt!i " U DOUT 1

e".c~1T

e. ' SUe
,"",T"OI.tl~,,..£ ,.
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,
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' '' ' O J' ~ CT
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the d ecoders and readouts.
The trail ing edge o f th e o ne
shot tri ggers another one shot
lC25 to produce the reset
pulse to counters IC13 to 18.
All counters are reset to zero
until the next gated input is
counted. Thus the seq uence
is: gate , count, transfer, reset.

Fig. I . Block diagram.

Constructio n

As mentioned earlier , the
heart of the count er IS

mounted o n 3" x 5 " PC
boa rd s (ac t ua l ly 3" x
5-3/ 16 " ). You can package
these boards any way YDU
li ke. Just allo w suffi cient ven­
t ilation in any enclosure you
usc. One of the d rawbac ks of
laying out small boards is that
you ca n't get a ll the circu it
connect ions o n them that
you'd like. So we're going to
have to add some jumpers.
Refer to Fig. 2 and Fig. 5.
Aft er all the component s are
mounted, jumper IC1 9 pin 2
to IC24 pin 3. Also ju mper
point " A" to the pad right
above it (for line base o pera­
no n}, That 's all the jum ping
we need for the Inpu t and
Contro l board.

The Readout board will
require the following jumpers
(refer to Fig. 3 and Fig. 6):

1. IC7 to 12 - jumper all
pins 4 and 13 (strobe).
2. lC13 to 18 - jumper all
pins 2 (reset ).
3. IC13 to 18 ~ jumper pins
1 and 12 o n each IC only .
4 . IC1 3 pin 11 to IC14 pin
14.
5. IC14 pin 11 to IC15 Pin
14.
6. IC1 5 pin 11 to IC16 pm
14.
7. IC16 ern 11 to IC17 pin
14.
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Fig. 5(0). Input and Control PC board, full size.

use it as is. You wo n't need
the LM340·5T in the po wer
supply, so that ' s an additional
savi ng.

T h e crystal co nt rolled
t imebase should be added to
get the mos t accuracy fro m
yo ur counter . Fig. 7 is a
suggested circuit. There is no
artwork included for th is
additional circuitry, Layout is
not critical and could be
hand-wired in no time. If
used, you won't need IC22
and l e 23. To connect ,
remove the jumper at po int
"A" and connect the output
on the last counter to point
"A".

That's about it. If you got
all the jumpers in right and
your power is connected right
(double check), you should
be finished. The dot near
each [C on the artwork is pin

Fig. sis). Component layout, Input and Control board.
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NEW
AZIMl/TH

ROTATOR

ldealtor mos! HF tribaooa,s and VHF alTsys
Medium dUly w l elect,;csl brakeilimil switches,
1 minutel360 oag 'eas. R"gged .. , weathefproof.
Att racti ve dj 'ection indicator.

KLM
2 METER ANTENNAS
The antennas in this series will
beat all com ers ! Individually, these
antennas are doing a tremendous
job where high gain, F f B ratio and
low VSW A are important . . • in VHF
DX contests for example. Many are
stacking them for moon bounce
and tropo work using available KLM
baluns and couple rs. Included in
the ser ies are anten nas w ith 7, 8,
9, 11 , 12. 14 and 16 elem ents, all
providing broad coverage. 143.5
to 148.5MHz (without tuning) plus
exceptionally high ga in.

A typlcel.nt..,ne: (KLM.144.14$.14)
Elemente: 14,
Geln: 14 2db (dipo~ 'e/o'ence)
888m width : 18 dagrees@3dbplS.
Boom: 208" (5283mm), Wgl.: g Ibs (4 KG)

NEW ELEVATION ROTATOR

Use 10,OSCAR 6--7. Moonbo" nce. etc. Medium
dUly wl eleClr icsl braka lIimil switches
1 m in./l80 degrees. Rugged ... waatherproot.
Attractive di'ection indicator.

Do you operate both phone and CW and so ere forced to
compromise with higher VSWR on one or the other mode?
Not with thle KLM 20 meter monobandeorl Multiple driven
elements and other KLM design exclusives, give broad­
band action, low VSWR over 13.9 to 14.4MHz. FIB (end
sides) ratio is excellent , gain is exceptionally high.
(9.75 dipole reference). Impedance is 200 ohms balanced
(matched wIKLM's 4:1 4KW p.e.p. balun (optionally
available). Assembly is simple and last.

Other KLM beams for 40,15 end 10 meters feature dual
driven elements for high gain, FIB ralio and low VSWR
over both phone and CW band sections. Aleo, e 7 element
log periodic w /26 ' turning radius. 30 ' boom (3", 76 mm)
o thet glvee conlinuoue coverege, 1D-aOMHzl
Makes an excellent NO TRAP, 20 -15 -10 meter beam with
gains equivalent to long boom , 3 element Vagi. Matches
50 ohm line wl4KW p.e.p. balun (supplied).

KLM
20 METER
MONOBANDER

5'''11 eize elemente: Boom: 42' , 3" (76mm)D.
Turning redi"e: 28' Wgt: 65 1bs. (29.4KG)

HI; VHI; UHF
»-> antennas

penetrate
the pile­

ups!
KLM . . . big , broad, super­
performance line of beam antennas
with the same " take charge" Big Stick
leverage from forty meters to seventy centt-
meters! Covers the whole band: Cleaner patterns and
lower VSWR are attributable to sophisticated designs
featuring multiple driven elements, optimized between­
element spacings and KlM's custom insulators.

'KLM ModeI432·16·lBcovers
430-434 MHz only_

KLMelectronics
17025 Laurel Road, Morgan Hill CA 95037 (408) 226-1780, (408 ) 779-7363

Every KLM antenna ... HF through UHF... is a carefully crafted product .
engineered for maximum mechanical strength consistent with low weight ...
is corrosive- resistive with stainless steel hardware and 6063·T832 aluminum ...
uses high strength, low-loss insulation materials and castings.

Don't be second best in HF or VHF contests, Oscar,

pileups with KLM antennasl

KLM 70
CENTIMETER

ANTENNAS

At your deelers. Write tor descriptive cetalog.

The line series of UHF antennas
consists of 6, 14 and 27 elemenl

high gain, broad coverage
antennas (6 and 14 element types
are rear mountable). Alllntinn••
(except the 432-16-LBl co....r 420­
450 MHz without need for tunIng.

These are ideal, maximum gain
antennas for pojnt -tc -pclnt or
repeater control apcncetcne.

HI available long boom 12' model),
optimized at 432 r2MHz, is par-

ticularly desirable lor EME and
OX communications. Eight of these

beams, using KlM high efficie ncy
couplers are comparable to a 128

element, extended, expanded
coll inear array.

A typlc.l.nten ...: (KLM·420-470-14)
Elemena: 14,

G.ln: 11,Sdb (djpole reference)
Bum width: 18dogrees@3dbpIS.

Dlemeler.: Boom: 1" (25.4mml.
Elements WO (95mm)



I"
0 0

• N

0
0 -•

0
0 0•

0

n
• 0•

n
n •N

- 0
n •

o

•

Fig. 6(0). Display PC board, full size. Fig. 6(b). Component layout, Display board.

1. Make sure all lCs are
installed correctly. Tha t 's
another reason for using the
Molex term inals. It 's a lot
easier to reverse an in­
cor rect ly mounted Ie with

them.
T here is no calibration

procedure. If it's wired right,
it'll work. One word of
caution. If the counter fails
to count all the way to 30

MH z, te2l coul d be the
cause. It has to divide by 5 up
to 15 MH z. Subst itut e it with
other 7490s unt il you get one
t hat goes to 30 MHz o n the
input.

Final ly, your cou nter is
compa tible with any of the
prcscaters available on t he
market, extend ing it s range to
300 MHz. •
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Parts List

ret to IC6
le7 to IC1 2
IC1 3 to IC18, IC21
IC24 ,IC25
IC2 2
IC23
IC1 9
IC20

R 16,R 17
R2
R3
R4, R13
R5
R6
R7
R8
R9
Rl 0
R 11

7447
747 5
749 0
74121
7413
7492
7402
745 73
10k Y. W
1 meg
1.2k
150
270
3.9k
15 k
390
100
3.9k
24>
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Note: For a more versatile
counter, and to prevent over­
looding the front end, the
input circuitry shown in Fig.
8 should be added.

Fig. 8.
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Fig. 7, Crystal controlled timebase.

sea,..
."no

."
1

15
4.7k
1.51<;
. l m F 20 V
100 pF
.00 1 mF 20 V
100 pF
MP F 102
2N3638 A
2N2222
2N2222

R12
R l '
ars
cr. C3, C4. el l
c.
c.
C7

0'
0 2, 04
03
as, 06

Note: Transisto rs, l e s, terminals
and display are availa ble fr o m
Digi-Kev Corc., P.O . Box 126,
T hief River Falls MN 56701.

Ie terminals Molex Solderco n
Series 90 Minitron Display (51

What has two meters. three Waus,
and a swinging VXO wrapped up in iI

$280 Pllckage? The I C 202, of COlJrsel
A few months ago, Jay W68W8.

took his Jap_!2·born wife Kivo to
visit relatives in JIIP<I.... A trip to
A k i h olbar a. Tokyo's Electronics
District, was also on the .ndil_ It
WOIS a lor lunate bit of timing that
100M had just introduced Si ll meter
and IWO meter walkie-talk ies in Japan
since Jay was "hot to trot" to get on
two mete r sideband after monitor ing
t he activity for some mo nths. It was
also for tunate because the pr ice was
very reasonable when compared to
other units available.

50 he bought the rigs (for sill and
two). listening on sill or two in
Tokyo was an eye-QPt!flef . I suppose it
was because of their ecce-tree licenge
(held by many very technically com­
petent engineers. by the way), but the
bands were filled with activity day
and night. Even from 60 miles outside
of Tokyo. Jay fo u nd high activi ty .

Back in t he sta tes. the rig proved
qui te adequate for loca l QSOs out to
60 miles or so. The surprise came
when he was able 10 work Los Angeles
and San Diego some 320 and 420
miles down the mountainous coast of
California! Jay's QTH is one of the
better ones in San ta Cruz, but even
with his KLM 16 element beam and
70 foot tower his total height above
sea level is less tha n 125 feet . No
matte r how you slice it. 4 20 miles on
3. 2 W PEP is noth ing to sneeze at!

I've been able to cbeck o ut t wo
IC 202's at SS E's enginee ring fac ility .
Both showed good results. 80th had
less tNn 0 .125 uV sensitivity for 10
oB S+N/N rat io. Both gave better than
10 dB inlennodulation rejection (+10
and +20 kHz signals requ ired to equal
t he !rYe1 of the Oesired signal). The
AGC is reasonable ... 15 oB audio
change for oyer 70 dB rf change (0.3
uV· l,OOO uV). Aud io OUlput is ade­
quate fo r a por table packltQt' but may
be marg inal in noi sy veh icles in mo bile
service .. . abou t 1 W.

The transmitter shows good design
with spurious and harmonic content
below the 70 dB range of the
Speetrum Analyzer . Distortion pro­
duelS at the 3.2 W level allowed by
the Ale are better lhan 30 dB below
each tone (-J6 dB by ARRL stan-

ICOM's
dards) . Some have been able 10

increase the output to over 4 W PEP
by backing off the ALC. but the 1.5
dB \IiIined by doing this is probably
not W(N"th the 5-6 dB of additional
"\lilrbage" il causes.

The unit's size makes it a natural
for t rtps, mountain-topping. battery
operation. "natural power," and erner­
gency use. It is ro ughly the size of the
popular TR-22 FM transcei ver (2'4 Il

61'0 Il 71'0). It features built·in batteries
(nine "C" cells), internal >\flip
antenna, e l<temal power jack, el<temal
antenna jack (Sl).2391. and ellternal
speaker jack.

The VXO COYers two range,: as it
comes from the t ec ror v,
144.00-1 4 4.20 and 144_20-144 .40.
Two additional ranges are available or
an externa l VFO can be used. The
VXO is ca libra ted in 5 & 10 kHz steps
and can be set within a bout 1 kHz of
a desired freq uenc y. While this is not
as accurate as rigs like the Echo II
(which can be set within 100 Hz t, it is
good enough so that you can lell that
a station is there.

The rig sports ReceiYef Incremental
T",ning (RIT) so that the receiver can
be tuned independently from the
transmitter. The RIT has a cenler·off
detent.

CW is acco mplished by throwing a
front panel switch each time CW is
desi red. Th is sets up a ca rrier shift of
about 1 k Hz for automat ic offset.
Some may find that the switch is
inconvenient as il must be turned off
again in order to receive. HoweYI!'!",

this is a minor inconvenience. CW
output is about 4 W.

IC-202
The "s" meter is of the "hang"

variety making signal levels easy 10

read Since it ->rks off the AGC line
it does not read below 0 .5 uV , how·
ever. even though this is _II into the
"Q-5" area. The " S' meter doubles as
an rf output indrcatoe.

The re is no SQuelch on lhe IC-202.
While this is not considered a problem
by many sideband operators. I like to
have it on my rigs. I f ind it con­
ven ient .

Of the seven or eight lC·202 owners
in the San Francisco Bay area. I don't
know of any who have been dis-

appointed with t he ir units. So me have
had some drift problems because o f
ternpereture variations in mobi le ser­
vice, but part of this seems to be
traceable to using cheaper grades of
American crystals not specifically cut

for VXO service. 100M has r>ot
published full specificalions for the
crystals and so far only includes
144.(). 144 .4 crystals. Since operations
in many parts of the country center
around 145.0 10 in keeping with the
.010, .110 tradit ion on othe r VHF
bands l6m. 2m, 220, 432, 1296),
lCOM might do well to inc lude the
145.0-145.2 MHz r/log.e at least as an
option. This mighl eliminate the spec
problem.

Speaking of frequencies, due to the
~ rapid growth of sse in the San
Francisco Bay area _ have frequent
ORM problems when 0S0s get going
in several communities indepefldent ly.
Since cross- town signals are qui te
loud, signals from other areas o ften
aren't not iced. Ho wever, the poor guy
located in between two such a scs
ends up with a real problem!

Perhaps a lesson from the 11 meter
bunch would be in order. We've
already made a gentlemen's agreement
to use 145.005 for "OX" with
145.010 for monitoring and calling.
Then "privat e" OSOs ITIOIIe up 20 or
30 kHz to get out of the way. CBers
go one step further in lhat each
community has its "channel" so that
when they QSY off the calling
channel they don' t end up on d istant
asos. Wh ile something this fo rmal
might not be desi red, it has the
advantage that one can find someone
in a specific area by calling o n that
frequency. I figure if "Red Rover"
C/II"l handle it, hams ought to be able
to do it !

One lMt comment. Bob WA6MUG
look his 202 up to lick Observatory
on Mt. Hamilton (3500 fee t!' He
worked many Bay area stations plus
sever/l l hams down at Webster Radio
in Fresno ... some 120 miles. Signals
were very good all the way around.
The clincher is that Bob was using
battery power and the internal whip
;,nrenrlil! The IC-202 promises to be a
fun radio.

~ EiI9leson WB6JNN
Santa Cruz CA

.,



.'" " ," ..
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If you have one of these fine rigs . _.
.. _or any transceiver whose transmit crysta ls
are 6-8-12 MHz and receiver crystals are in 15 or
45 MHz range, and are tired of buying crysta ls,
but you ca n't afford $400·$ 700 for a new
synthesized rig. _.
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VHF Engineering now gives you an inexpensive
alternative with its versatile, unique "Svn the­
sizer 11."

The Synthesizer II is a two meter frequency
synthesizer.
Frequency is ad justab le in 5 KH z ste ps from
140.00 MHz to 149.995 MHz with its digital
readout thumb wheel switc hing. Transmit off­
sets are digitall y programmed on a diode matrix,
and can range from 10 KHz to 10 MHz. No ad­
di tiona l components are necessary!

SPECIFI CATION S

• Frequency: 140.000 149.995 MHz
• Transmit offsets: Simplex, +600 KHz, 600KHz
• Ptus 3 additional fiel d programmable offsets.
• Output : 3 volts to a 50"" load
• Input voltage: 11 ~ 18VDC at .900 amps
• Size : 8" long x 5YJ:" wide x 2W' high

20.32CM x 13.97CM x 5.7 15CM
• Complete kit includ ing all electronics, crystal, thumb

wheel switch, cab inet, etc .

ORD ER fO RM

h.m .... , No. O..<,;,lion ',ico E~" Mi.,.,

Kit only $169.95

--------------------------•lUI "'~ ' C ,0 .0, . , c"'<~ I
.,,~ do': """ occ.p,
1I..~ _ d .nd "'..,..
Ch... . I

CL"""'~ : Notify VHf _ ............ '" d_ .., I_n PI d..... '" _ .., . '""'_n.. I
IUl UIlf'6 : 0tIw00 ..._i ...

,_. ,~_______ _ I.- VHf bot · I
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' lllClS "'''10 flPlCl flC · I
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..." "',pone"" ... f .O.II.II"'·

To." ~""''''' . " ,Y . 1)902. ~~i... I
SUI< -:: l iP En< loood _n" .. ,II t>< ...... by ,,..
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1I.., ic..d ~ o , 'n<I~d. >UU " ..n' fond.

'0' ' ohiPpinl .nd h.ndlinl-
B.n~ ~o, hpi""on O... A".w J '0' w"" 'or ."..",. I

Wired and tested $239.95

Df V/5 IQN OF ,ROWIf/A /f ELECT_IO COR'.

no WATER ST. • ' .0. BOX 1921
8It.1GHAMTON, N.Y. 1l'Kl1 • 607·72J·9S7•
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MINI-CATALOG 1976

THE WORLD 'S MOST COMPLETE LI NE
OF

VHF - FM KITS AND EQUIPMENT

$ 6.95

14 .95

19.95

19 .95

'.00

.. .to cha nne l rece ive xtal deck
wldiode swilChing .
10 channel xmit deck wlswitch
and trimmers .••••...••• .
comple te COR wllh 3 ~cond and
3 minute timers .• .. .•.• . .

10 channel au to-scan adac te r fo r RX
we s toc k mOSI te peater '" simplex
p.lirs from 146.0- 147 .0 (uch) •...

12 volt - power supply regutaror
card .•... ... . . . ..•... 8.95
NEW - 15 ~m p - 12 volt regulated
power supply wlcase, w/fold-b~ ck

curre n t lim iting ~nd o~rvolUige

protection . . • • . • .. • • ... 79.95
PS15C Wrr same is ~boyc - fact o ry wired

~nd tes ted ..•......•.•• 94.95
P525C Kit . NEW - 25 amp - 12 volt regul.led

power sup ply w/u~, w/fold-b.lck
cu rren t limi ling.lnd o~rvol Uige

pro tect ion . .•••• ..•..• . 129.95
P525C Wrr •• sarne is above - faclory wired

1.00 lesled ... .••..•.••. 149.95

RPTl44 Kit . repeater - 2 meter - 15w -
com plete (less crvstals] • • • • 465 .95

RPT220 Kit . repeater - 220 MHz ~ 15w -
complete (less cry sll.ls) • • • • • • 465 .95

RPH 32 Kit •• repeate r - 10 W.ltt - 432 MHz
(less cry su ls) . . . . . . . . . . . 51 5.95

RPTl44 repeate r - 15 W.llt - 2 me te r c-

fac lory wired 1.00 tested • • • • • 695.95
RPT220 repeater - 15 W.llt - 220 MHz -

f.lctory wired ~nd tested • • • • • 695.95
RPT432 • • • repeater - 10 wat t - 432 MHz -

factory wired .lOO tested • • • • • 749.95

...
COR2 Kit

CO l Kit

C02 Kit

SC3 Kit
Crysu ls

OTHER PRODUCTS BY VHF ENGINEERING

49.95

39.95

49 .95
39.95

59.95

74.95

74.95

59.95

179.95

159.95

S 29.95

49.95

29.95

49.95

39.95
P53 Kit . . . .

59.95 P5 15CK it ..

t=-_

HT1448 Ki t ..
2 meter - 2w - 4 channel - hilnd
held xevr with crystals for 146.52
simplex •••• •• •••• ••••• 129.95

2 meter power ~mp - kit Iw In­
25w out wilh sol id state swllChi ng,
",,~ ,connectors .• ..•..•• .
u me as ~bo~ - f~ctory wired
~nd lested ••. .• •. . .••• .
2 meter power amp - l Ow in ­
40w out - rel~y switching •.
same n above - f~ctory wired
and tested . .•. .... •. .
2 meter power amp - 1w in ­
15w out - less case, connectors
and switching •. . . •. . ...
simil~r to 'A 144 /1 5 kit except
25w OUI •••• • •••••••••

simil~r 10 'A I « II 5 for 220 MHz
power ~mp - sim il ~r to P.... 144/1 5
excep t lOw ~nd 432 MHz
lOw in - 140w out ~ 2 meter
.Imp - bctor y wired ~nd tested
30w in - 140w out - 2 meter
~mp - faclory wired and tested

\

RXSOC Kit .• 30-60 MHz rcvr w/2 pole 10.7
MHz tryst .._fillu . . . • • • . • 59.95

RX 14-4<: Kit . 140·170 MHz rcvr _/2 pole 10.7
MHz tryst.._filter . . . . • . . • • . 69.95

RXl44C W{t SMI'lC U ..eove - f~lory wired
..nd tested . . • • . . __ . . • •. 114.95

RX220C • •. 210-2"0 MHz rcvr w/2 pole 10.7
MHz tryst",1 filln . . . • • . . • . . 69.95

RX432C Kit. 432 MHz rcvr en pole 10.7 MHz
crys tal filltr ••• . .••..••. 79.95

RXCF. ac,e~ry fil ler fo r above rete ivcr
kns gives 70DB adlacent channel
reject ion . . . . . . . . • . 8.50

TXI44B Kit . . [( ..nsm in er ex ctter - 1 Witt -
2 meters . ...• . . . .••.

TX144BWfT.. s~e u .bo~- f~tory w i red

..00 ICSled • •• • • • . • _ ••
T X220 B Kit _. transmltte r exci ter - 1 wat t -

220 MHz . . . .• . . ..•.•
T X220B WIT. same as above - facto ry wired

and tes ted . . . • . . • . • . .

TX 432B Kit . transmitter exciter 432 MH z .

T X432B WIT. same as above - t actorv wired
and tested . .•• . . ..•.••.

PA140/10 •..

PA140/30 .••

PA144/25 Kit.

PA220/15 Kit .
PA432/1 0 Kit .

PAI44 / 15 Kit .

'M010H WIT.

PA2501HW{T .

PA4010H Kit .

' ....2501H Kit .
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Fig. I. Demodulator. "Adiustaote dropping resistor for sero­
center milliammeter.

Clyde B. Lee, Sr. W4NK
JJ 7 Woodmore Ave.
Louisville KY 402J 4

Can Build," August, Septem­
ber, and October, 1975; "A
Fast Scan Facsimile System
with SSTV Compatibi lity,"
Wi nkler , March, 1973; and
" Facsimile for the Radi o
Amateur ," Dean, August and
September, 1971. I suggest
t ha t this material be explored
befo re ge tt ing into the
pro ject . In particu lar , the
article by Bob Dean (of
Alden Electronic & Impulse
Recording Equipment Co.)
should be reviewed. It is an
informative and comprehen­
sive report on amateur facsi­
mile .

Th ere is one defin ite pre­
req uis ite before gett ing
underway. A little Western
Union Telcfax t ransceiver will
be needed fo r a source of
gears and bearin gs (a nd some
e lec tro nic com p o ne n ts).
These "deskfax" unit s are
still plentiful on the surplus
market. If there is any dif fi ­
culty in finding one loca ll y, I
can supply a source ($5.00
for the unit plus shipping).
Please include a self-addressed

mile Receiving Converter,"
Brockman, January , 1974;
Ralph Taggart's ser ies, " A
Satellite FAX System You

,,- ,.
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73 MagaZine has published
a series of interesti ng ar ticles
on facsimile during the last
severa l years: " An Ie Facsi-

M ost anyone who owns
one will agree that

finding a surplus facsimile
machine was something of a
mixed blessing. The unit is
probably large and unwieldy;
rep lacement parts are a
problem; and some modifica­
l ion was li kely to be needed
before th e recorder could be
used. The alte rnative, custo­
mi zin g one's own FA X
mac hi ne, isn't really too diffi­
cult. The recorder presented
here requires no great amount
of mechanical ability (0 COil­

street. It is an electrolytic
type. Chemically treated
paper is drawn between a
rotating helix (nichrome
wire) and a stee l blade. A
potent ial between blade and
hel ix causes a marking ion to
be deposited on th e paper.
The unit will record FSK
t ra nsmi ssions of weather
maps, as well as some wire
service photo transmi..sto ns,
though the latter will suffer
mirror image in recording ­
pictures come out reversed
with respect to left and right.

Build a FAX from Scratch

-- repeater control, with ID
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"Filament transformer from

,,

Fig. 2. Precision ac source.
deskfax.

.. .. .....
. ------

Fig. 3. Power supplies. - T2 - 6.3 V from deskfax. 52 - DP5T
swi tch.

Z (Ohms)
750

Deskfax:

Pr imary : 1400

•

Secondary : 20k

Applyi ng the method , in
turn, to deskfax motor wind­
ings, primary and secondary
o f a surplus (unmarked)
power transformer o n hand,
the following values were
o btained:

,

1. Measure ac voltage
aeross known series
res!.. tor.
2. Co m pute fro m
E/RL·
3. Measure ac vol tage
acress inductance.
4. Compute Z from Ell .

e,

•

p. 34. 'Ml en others are
cran ky , th is one will work!

I used t he fol lowing pro­
cedure to selec t Tx. the
motor amplifier out pu t trans­
for mer (see Fig. 3). The
method requ ires a known
composition resistor, VTVM,
a n d filamen t transformer
(part o f a more extensive
rout ine by W~MKF in flam
Notebook for determining
values of unknown indue­
tances]. The setup will o nly
give ball park values of im pe­
d an ce , but that 's close
enough:

•

stamped envelope with your
request.

Electronics

The demodulator, Fig. 1,
is merely a RTIV term inal
unit. A sui table lead resistor
and diode have been added to
opti mize it for facsim ile . Th is
circuit, employ ing an NE565
phase locked loop, was pre­
se nted by Nat Stin nette
W4AYV in th e February,
1975, issue o f Hom Radio
Magazine. I The demodu lator
works o n th e FM princip le.
The voltage-con tro lled oscilla­
tor of the NE565 locks on to
t he incoming 'signal and
tracks it between the fre­
quencies of the black (1500
Hz) and white (2300 Hz)
tones, resul ting in a corres­
ponding de shift at the
output. A voltage comparator
connected to the ou tput of
the PLL produces plus and
mi nus voltages to ac tivate
printing tran..i..tor Q1 . A
zero-ce nter millia mmeterfunc­
tlons as a tuning indicator.

The precisio n ac source
Fig. 2, supplies 40 Hz to a 50
Watt class B motor amplifier,
using a pair of 6550 tubes
conn ected as zero-biased
tr iodes. Inasmu ch as the desk­
fax operated at 180 rpm (60
Hz supply), 40 Hz is required
to lower the speed of the
synchronous drive mo tor to
produce 120 rpm. The 120
rpm helix rate is required to
copy weathe r map and some
wirepho to transmissions. The
litt le TT L crystal osc illa tor
circuit is a " surefire" o ne
from Q5 T, February, 19 74,

45



FOR BIG
CB

PERFORMANCE
11IENEW

HRIZON29
Standard's new digitally synthesized Horizon 29 CB

outclasses them all. Check these " ASTROPOINT" features
lor maximum power and optimum performance.

Horizon 29 Full 23 channel operation from an innovative
" Phase-l ock-Loop" frequency system.

Horizon 29 The only CB radio with " Hear Power" receiver
performance.

Horizon 29 Speaks out with maximum legal power, power
that nobody walks-on.

Horizon 29 Special 10 watts of audio power adds fantastic
" kick" 10 outside speaker.

Horizon 29 Microphone gain control in-the-mike for conve­
nient modulation adjustment.

Horizon 29 Remarkable " on frequency" stability even at
high temperatures.

Horizon 29 Incredible receiver selectivity/sensitivity with
range extending image rejection.

Horizon 29 All solid state for reliable performance off-the­
road as well as in cars, trucks or boats.

Horizon 29 Positive or negative ground.

Get the facts about the Horizon 29,
the innovative new CB from Standard.

Standard
Communications

P.O. Box 92151, los Angeles.
Californ ia 90009
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plexiglas base (above1o n the
chass is. At thi s t ime install
whatever yo u intend to use
fo r shock mou nts. There
should be at least 4. (Ex­
celle nt shock mou nts are
available fro m the deskfax,
bu t there are only 3.)

Paper Hu midor

An alumi num pla te 1/8"
by 3W' by 10 " is to be
insta lled on the fl ange of the
right cradle member (this
f lange former ly supported the
opti cal sys tem). Position the
pla te so that it overlaps the
forwa rd edge of the flange W'
and is aligned with the ri ght
end of the cradle. Befo re
moun ting the pl a te, us ing a
3/1 6" bit, drill holes in each
corner of the plate for
mo unt ing the paper humidor.

The Al fax paper must be
kept moist for the elect ro­
lyt ic process to work ; so
while the plex iglas enclosure
does add to the expense of
the project, it is an essential
part of the recorder. IPS
Weldon #3 solvent (or o ther
suitable bra nd ) is used in
assemb ly. You 'll need an
applicator. I paid the addi­
tional pr ice and had the dis­
tr ibutor cut the pieces to size.
See Fig. 6. The box goes
together easily - just tack the
members wi th a few pieces of
Scotch ta pe, apply the sol-

Crad le

Usi ng a 3/16" bit, dr ill any
additional holes needed in the
base of each o f the two pieces
of cradle previously cut. Set
the pieces on a plexi glas sheet
3/8" by 4Y.!" by 14~". Tem­
porar ily insta ll the helix and
align it so that it t urns
smoothly. Mark the mount ing
ho les, the n dr ill and tap for
#8 screws. A 13" by 17" by
3 " chassis is used for assem­
bling the recorder. Place the

or some means of precrsro n
bori n g. On e half inch
diameter ho les (carefully
centeredl] are drilled to a
depth of 1Y2 " in each end of
the drum. Fit the drum with
the pieces of the Y2" drive
shaft previo usly cut, accord­
ing to Fig. 5. Drill and tap for
a 4 /40 screw ~" in fro m the
r ight end of the drum. Th is
screw must go through the
wall of the dr um and make
good elect rical co ntact with
the drive shaft. Dril l and tap
for 6/32, W' screws to anchor
the #22 n ichrome helix wi re.
The screws are located W' in
from each end o f the drum
and posit ioned to form a
370

0
lead (one spiral turn

occupying 9" with about 50
overlap at eac h end).

Looking at the right end
of the drum, ro tat ion will be
coun te rclock wise. The
nich rome wire is to be wound
clockwise (swee p will be from
right to left as contact is
made with the blad e). Snug
the wire up as tig htly as
possible on th e dru m, then
pass the free right end over to
be fastened by the contacting
scre w.

Fig. 4. Motor amplifier. Tx - see text. T7 - Stancor A4713. C
- Stancor Cl107. 51 - N.C. SPST push-button switch. All
resistors M Watt 1096,

port ent s: the push-b utton
switch, the 6.3 V filament
transformer, and the 2.5 mF
motor capacitor.

Cut the cradle in two,
making the cut 4-3/4" from
the left end (the bronze
sleeve bearings should be
covered to protect them from
filings). Next , cut the 1/ 2"
steel dri ve sha ft as fo llows:
from the left end of the shaft,
1 piece 4-7/8" ; from the right
end of the shaft, measuring
from the shoulder, 1 piece 2"
long. (This allows W' clea r­
ance between the end of the
hel ix drum and the right bear­
ing.) See Fig. 5. Center and
dri ll and tap the bearing end
of the 2" piece for a W' 4/40
screw (this wi ll be a wiping
contact].

Heli x
I've used Wink W6WM I's

system in constructi ng the
helix. (See Fig. 5.) The helix
dru m is a plex iglas rod 1W'
diameter, 10" long. This is a
step that will require a la the

Mechanics

As a first step, dis mantle
the desk fax. Disengage the
traversing mechan ism. Rota te
the drum and slide it slowly
to the left. As you loo k
t hrough the ho le in the dru m
you'll see a brass scre w in the
drive shaft. Remo ve the
screw. Loosen the collars and
fiber gear. Now the half inch
drive shaft can be removed
from the left. Remove the
cradle and strip it. Remo ve
the fo llowing electronic com-

That 's the best combination
my junk box could produce
- anyway, it works!

In the motor amplifier,
Fig. 4 , L and C (7 Henry
choke and 2 mF capac itor)
filter the square wave 40 Hz
tone from the TIL source to
an acceptable sine wave for
the amplifier. In selec ting the
o u t p u t tra n sfo rmer, Tx,
select a husky o ne , 115 V
pri mary, with a secondary
around 350-0-350 V at 175
to 200 mAo
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Fig. 6. Humidor and rofl supports. Hum idor (3/8" plexiglas) : 2
pes. 3-3/4 '· x 3-3/4 "' (ends); I pc. 4-I /S "' x 11-1/4 "' (back); I
pc. 3-3/4 "' x 11- 7/4 ·· (boltom); 1 tx, 4-1/2· · x 11-1/4 ' · (top); 7
pc, 2-5/S· · x 11-1/4 " {treat]; I pc. 1-3/S " x 11-1 /4 "' {trent].
Assemble with IPS Weldon #3 sotven t,
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helix drive shaft. The con­
tactor is merely a piece of
" springy" brass mounted on a
sma ll piece of 3/8" plexiglas.

Fig. 6(a). "Attax paper
collapsible core.

Getting It All Together

Insta ll the fiber gear and
then the 7/16" collar a t the
left end of th e helix drive
shaft. Install the helix drive
motor in the left cradle
member . Pl ace the helix in
the sl eeve bear ings and mount
the a....embly to the plexiglas
base. Posit ion the aluminu m
end plates with the bo ttom
e dge s ali gn ed with the
botto m of the cradle , and
with the rear edge.. aligned
with the rear edge of motor
suppor t. Attach the..e to the
ends of the cradle with #8
screws (2 in the lower edge
and 1 o n the uprights that
house the sleeve bearings).
Press the ball bearings into
the 11 /16" hole s in the plexi­
glas ..upports (A and 0 ). Slip
the paper smoo thing rod into
each support, seating it at 0
and P (Fig. 9 ). Install the
driven roller. Attach this
assemblv to the aluminum
end plates. The left support ,
A, will requi re 3 spacers 1W'
long. These can be made up
of 3 scts of 3/8" 0.0. spacers
for #8 screws, W' long (H. H.
Smith #2119 ) and 1" long
(H. H. Smith #211 7). Slip the
coupling onto the left end of
the roller shaft; mount the
motor . Mount the ..prings and
adjusta ble bearings (Fig. 8)
for the idler rolle r. Instal l the
aluminum base plate for the
paper humidor . Place the
hum ido r o n th e plate,
centered wit h the helix, and
with its front 1-1/8" from the
center line of the helix. Mark
and attach the humidor to
the plate [use 1,4" screws].
Slip the left pin o f the blade

•
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DC) are used for the driven
rol ler. The bearings are
11/1 6" 0.0., W' 1.0 . The
tension springs, E and F, are
1·3/4" long, cut from the
traversing mechani sm (spring)
o f the deskfax. Reference
Fig. 9 : the 3/16" d iameter
ho les at 0 and P are to be at a
depth of 3/16" on the inner
surfaces o f supports A and O.
These will reta in a 3/16" rod
(preferably brass) to smooth
and align the paper a.. it
emerges from the slit in the
hum idor . The bo ttom of the
rod should align with the top
of the hel ix and be posit ioned
about 5/8" forward from the
center line o f the helix. (This
detail is not sho wn in the
exploded view o f Fig. 8.)
Two aluminu m "end plates"
o f 1/8" mater ial, each 4W'
by 5\4 ", support th e pap er
feed as..embl y and the con­
tactor for the helix wire . See
Fig. 10. A coupling 1" long
will be required to couple the
3/16" mo to r shaft to the W'
roller rod (you'll probab ly
have to make thi s). Place the
plexiglas suppo rts , A and 0 ,
o n their re..pcctive end plates,
and align the top and forward
edges. Mark the mounting
ho les and the center line of
the driven roller shaft. Drill a
5/16" hole for the motor
shaft. Th is is to be expanded
to 1/2" after the motor
mounti ng holes have been
marked and dri lled.

A 3/4" diameter ho le is to
be drilled in the right end
plate, 1-3/4" from the top
edge, 2-7/8" from the for­
ward edge. This is for the
rotating contact (a 4/40
screw) in the right end of the
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secu re the blade/ wedging it
between the plexigla.. and the
al u m in u m angle. (The
National Weather Service and
some TV ..tations use Alden
facsimile recorder.. that use a
blade in the form o f a steel
loop. These are discarded
aft er a little wear and are a
good source o f material for
the blade required here . 9W'
..cctlon.. can be cut from the
loop.)

Pap er Feed Assembly

See Figs. 8 and 9. The
paper feed mechanism is
driven by a 5 Watt, 115 V, Y2
rpm , 60 Hz synchronou..
motor. This i.. a Hurst, Model
CA, available directly from
the Hurst Mfg. Co., Motor
Divisio n, Princeto n, Indiana,
currently at $18.06. Th is
speed (Y2 rpm) wi th W'
rollers, produces a 9" by 11 "
reco rding . No t exactly
symmetrical, if one is a
purist. The rol lers are made
by sl ipping 10-3/4" lengths of
rubber tubing (W' 0.0., W '
1.0. ) ove r W ' ..teel rod (the
material should be turned and
ground shaft or dr ill rod).
The driven roller is 13-1 /8"
long; the idler is 11-7/8" . Ball
bearings (NICE type 1602

·P1ell igIa5. sorvent , aod rubber
tubing w ere obta ioed from
General Rubber & Sup ply Co.•
3118 Preston Highway. Lou isville
KY .

Fig. 5. Helix.

vent, and in a matter of
..econd .. the pieces are really
welded. Note that paper will
be fed through a 1/8" slit,
formed by pieces A and B of
the front o f the humidor.·
Next cut o ut two suppo rts
for the Al fax paper . Use 3/8"
plexiglas and cut to the
dimensions of Fig. 6. Cen ter
these at the ends of the
interior of the hum idor and
cement with s01vent. Align
the top, then drill and tap for
a Y2 inch 6/3 2 screw at each
end. Place a roll o f Alfax
paper in the humidor and
replace the top . Drill and tap
for a 6/32 screw 2" long that
wi ll extend down through the
cover and contact the hub of
the paper roll. These should
be abo ut 9/16" in from the
end of the cover an d in line
wi th the center of the hub.
0 0 this for both end .. . The 2"
6/32 screws installed will
function as "brakes" to co n­
trol the flow of paper .

Blade Assembly

Cut a piece of 3/8" plex­
iglas to 114 by 9W'. Install
.. tee I pins at each end, as in
Fig. 7. (M aterial for the pins
can be taken from the desk­
fax pu sh-button switch
as..embly. ) Cut a piece of W'
aluminum angle and install
with 4/40 screws as shown.
The two screws at each end at
the top will anchor two
phosphor-bronze motor brush
spr ings. The three screws
along the forward edge will
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2300 Hz (white). Set Rl of
the demodu lator fully clock­
wise (maximum resistance).
Tuning to the 2300 Hz tone
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Paper feed detail.
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band). Most transmissions arc
of about 10 minu tes dura­
tion, with 800 Hz shift
bet ween 1500 Hz (black) and

Operation
Fleet facsimile broadcasts

are made from NSS, washing­
ton , D.C., on the following
fr e q u encies [kl-lz]: 3357,
4975, 8080, 10865, 16410,
and 20015. Incidentally, pub­
lication H.O. 1 t 8, available
from the U.S. Naval Oceano­
graphic Office, Washington,
D.C., contains a wealth of
data on world wide FAX
weath er broadcasts (as well as
RTTY) . There is also infe r­
ma t io n on in terpreting
weather codes.

This is the procedure I
used wit h a Drake SSB re­
ceiver, an R4B, to adjust the
PLL demodul ator. Tune in
the NSS signal (up per side-

helix con tac t to the righ t end
plate, centering it on the 4/40
screw head from the drive
shaft. Put a few drops of # 10
oil on the sl eeve bearings and
worm gear. Turn the heli x by
hand to see that everyt hing is
sti ll aligned. Set the col lar
and fiber gear in place. There
shou ld be just a t iny amount
of backlash with the fiber
gear and worm - and a
similar " tiny" amount of end
play between the collar and
left bearing. Apply power to
the helix drive motor to make
any final adjustments of the 4
mount ing screws necessary
for smooth opera t ion. Pour a
small quantity of water into
the humidor , and, assuming
all of the elect ronics are func­
tion ing perfectlv tt ), pl ace a
roll of paper in the recorder
and look for NSS!

,-- ~-
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assembly into its mounting
bracket (a piece of l IS"
brass, W' by 3"). Rest the
blade on the helix , center it,
and, with the bl ade assembl y
leveled , mark the right e nd
plate for a 1/8" bearing hole.
Similarly mark and mount
the left bracket. (Small thin
pieces of brass, at tached with
4/40 screws to the o ute r sur­
faces of the bearing members,
will prevent lateral movement
of the blade assemblv.] Two
#8 screws, 1W' long, support
the phosphor-bro nze motor
springs (Fig. 7). Use a #55 (or
similar) bi t and dri ll a hole
adjace nt to the head of each
sc re w. Drill and tap the
front wall of the humidor for
these #8 screws , 1" from the
top and l W ' inch from each
end. Two y.." hex spacers, 1"
long, threaded for a 6/32
screw (H. H. Smith #2324)
are drilled and tapped for a
4/40 screw at ~" from an
end . Run a locki ng nut down
on two 4/40 screws, 3/4"
long, and then install in the
hex spacers. Solder corn­
pression-type springs (I cut
them from a transistor heat
si nk clip) to the tips of each
4/40 screw. Th read small
gauge co pper wire through
the holes in the #8 scre ws
after installing them in the
front wall of the hu midor.
Secure the ends of the
phosphor-bronze springs (the
other end of the springs
should be faste ned to the
aluminum angle of the blade
asse mbly). Solder a lead to
the right spring. At tach t he

0I"["500105 - I"C><[5
11IO SC"l (

Fig. 7. Blade assembly.

Fig. 8. Paper feed assembly (not to scale). A, D: left and right
supports, 318" plexiglas. B, C: top rolter bearing, adjustable
brass, J/8" x J12 " x J-J /4". E, F: tension springs. G, If:
rollers. I, J: #8 screws, 1/4". K, L: 4/40 J12". M, N: buff
bearings.
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Ackno wledgement

Credit shou ld be give n to
Lindsay Wi nkler W6WM I for
m uch of the mechanical
detail here. As an inspecti on
of his " Fast Scan FAX
System" (March, 1973, 73
Magazine) will show, I've
drawn free ly o n his ingenious
design of helix and pape r feed
mechanisms. I am indebted to
" Wink" and also to Nat
Stinnette W4AYV for sim­
plify ing the pro iecr.e

References

1. PC boards for th is circuit are
available from Nat St innette
W4 AYV , P.O. 60)( 1043, Tavares
F L 32778. Undri lled board (iii

$4.75; $25.95 for a wi red and
test ed unit .
2. Paper, heli)( w ire, and b lade (a
steel loop ) material ca n be o b­
t ained fro m Alde n Co., Westboro
MA 0 1581.
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Fig. 10. End plates for paper feed assembly.
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LPI =
Helix rate (rpm)

Paper feed (in./min .)

One would merel y have to
rewind the helix, select a
paper feed motor with slower
rpm (or decrease the diameter
of the rollers), an d adjust the
paper ro ll supports accor­
dingly.

~[O T ["0 p\.AfE -~ .. AU.............

~

Options

If a smaller format is pre­
ferred, Alfax paper is avail­
able in various widths: BY1,
6-1 /8, 5Yl inc hes (Y-t inch is to
be added to accommoda te
flange thickness). A 19 inch
for ma t with paper feed of 96
lines per inch is more or less
standard in facsimile trans­
missions. Lines per inch are
inc reased with a smaller fo r­
mat, according to the re la­
t ion :

white line at the left edge of
the paper. You now have
your drum phased with that
of NSS for proper rece ption
of the map. The copy will
pro ba bly look thin and
skimpy with this setting of
R1. Back off on R1 slightl y
and retune the signal. Note
that you are able to control
the width of lines in the
recording (to some degree] by
the setting of R1.

The recorder will copy
wirep h o to transmissions
made at 120 rpm. Wirephoto
transmissions will be on lower
sideband (and inasmuch as
press freque ncies are pr ivate,
it would be inappropriate to
pu blish them here). I can say
that occasio nally I've tuned
above 15690 kHL and come
upon a signal that sounds like
a flock of nervous wild
turkeys, and with a little
jockeying around the lower
sideband, was able to get a
pict ure.
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Fig. 9. Paper feed supports (3/S " plexiglas). Drill and top
each piece for S/32 X" screw, 3/4" from forward edge, 5/S"
from top. Drill 11/ 16 " hole for boll bearing, on each piece
1W ' from forword edge, 71S" from top. 0 and P: 3/1 6"
diameter holes to a depth of 3/16" on inner surface of each
piece, 7/S" from top, 214 " from forward eaqe, to retain 3/16"
smoothing and aligning rod (brass, 3/16" x 1214 ").

should cause the zero-center
milliammeter (tun ing indica­
tor ) to deflect toward maxi­
mum negative. Th e 2300 Hi:
tone is t ransmitted between
maps, so this is a good time
to check the tu ning indicator
and set it for maximum de­
flection. Remain tuned to the
2300 Hz tone unti l a start
tone is heard, indica ting the
beginn ing of the next map
tra nsmiss ion. This will be a
lower tone (I believe it is 675
Hz). This will be transmitted
for 10 seconds, and will be
followed by about 30 seconds
of phasing pulses. During this
t ime , with the recorder
running, yo u should sec the
record ing coming in as a fi eld
of black with a white line
(about W ' wide ) in the field.
Momentarily ac tivate the
phasing switch [push-but ton]
and note the shift of the
white line to the right. Con­
t inue to pulse the phasing
switch unt il you have the
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IHANG IN THERE

LOYAL ARRL MAN

STOP THE PRESSESl

I've been reading, in var ious radio
magaz ines, fetters from reecers com­
p la illing of the length o f t ime it takes
the FCC to process the ir license app l ~

cations lo r else they think the code
requirements are too tough ).

I'm writing because I th ink I have
an actua l example which might
~ncou rage these people to haog in
t here and be patieot.

You have heard the o ld say ing that
good or bad. things come in t b ees.

The first th ing was getting my
license. Afte r receiving my Novia!
lice nse, I tOOk the Technician test "l
that I wouldn't lose my cal l. However,
I neve r went on the air as a Tech.

Ji m Griff in
Las Cruces N M

vrrere: I have to tha nk Wayoe Green
for publishing your a d and Bach 's
story, and Mr. Bach fo r his careful
research and manuscr ip t.

C. E. Price W8HPR
Lehigh FL

O:mrinuedon~ /58

Keep up the good work - I really
enjoy your 73 Magazine - it is really
F.B. and tells it like it is.

As a loyal A RRL man, I sometimes
get blood pressure rises, but a free
press is essential fo r us to know all
sides of every issue affecting our great
ha m fraternity.

Leo Scanlon WB50JT
Vicksburg MS

Sto p the presseal! Stop the
pressest! I got my Apri l i ssu~ in
February.

If this keeps accelerat ing. my brand
new three year eubscripticn will run
out ill August !!

Roy Rehbein WN 1VH)(
Hopedale MA

I__----JI

I__-----J

IMORE KUDOS FOR S. D. SALES I
More kudos for- S. O. Sales - 9reat

people to do business with !!l!
Your out look on CB~r s is refresh­

ing. IEveo made QST stand up end
tak e oot ice!) I found that both C8e~
a nd hams have much in common ­
obnoxious member"1 who ClJ rse and
just show d isrespect for aU who share
tl'e t recs.: great member"1 who will
give the ir all for someone jU$l 10 help
him out. Both have couneous
rnernbe~ who are a pleasure to listef'l
10 and who th is perSOfl looks forwerd
to meet ing on t he a irways (hopefull y
soonl). The 9reatest common link is
the need to communicate!

1"--__1

DE EP TH ANKS

Daw Halliburton WA3Z0R
Gaithersburg MD

Mr. John Meshna
Dear John:

Please accept my deep thanks lor
seoding me one 01 the last o f yo ur
"mystery" calcula tors, as described by
J . K. IJakel Bach ill the March, 197 6
73 Milf}iUine.

By the time I'd read Mr. Bach 's
ankle, written him my thankS for a
r~a lly intriguing story, aocl received
his delightful answer and a fascinat ing
resum& of his backgrouocl. I could
hardly wait to rec~iv~ I "busted"
calculator from you and start to
explore its innards, as per Bach.

'When U.P.S. delivered your box to
me, I was more than r~ady to pry into
its lov~ly im er ior, and did 10 imme­
diately.

The l i~t step was to insert 4 '"0"
cells and flop it OWl" to see if envthing
had happened. Voila. l!Yef)'thing had
happened' It was in full bloom and
fully functional , with 00 open " L1"
and 00 soldering oeeoeo.

Over the years. Joho. you have sen t
me many real "goodies," but th is time
you ar~ but the keystone of atrium·

tragedy on Monday, March 22, when
he observed what appeared to be all
assau lt and possible kidnapping.

The amateur rad io operator, Ralph
K3 CMY, had just eme rged from a
store o n Route 124 near Ga ithersbu rg
IMD) when he saw a man cursing and
s tri king a womall. The man then
forced the woman in to an 8l.J to mobi le
as she re1iisted and ~reamed for some­
one to call the police. K3CMY
reached fo r the miO"ophone on his
mobile FM radio alld d ialed the
Montgomery County Pol ice throu!tl
the te lephone autopateh o f the club's
Rodtville F M repeater stat ion. The car
containing the mao a nd woman pulled
out onto Route 124 and headed
oorth.

The Molltgomery County Po lice
advised Ralph that • patrol car was
oot immediat~ly available. Ralph
volunteered to try to keep the car ill
sight and the autopatd1 open. The
dispatcher agreed.

On Muncaster Mill Road. ne. Red­
land, Ralph spolted • Park Po lice
patrol cer and advised the Mont­
gomery Counly POlice d ispatcher of
th is possible sou rce of he lp. The Park
Police stopped the ca r car ry ing the
man and womao and the Molltgomery
Coullty ofl icer"1 arrived with in
momems. The people in the car Voere
takef'l into custody.

K3CMY was warmly thanked by
the arresti ng olfic~rs and t he Mont ·
gomery Coullty dispatcher for h is
assin ance and the a bility of amateur
radio 10 de liver "llid communications
whell the need arose.

At th is t ime no details are known
regarding the sta tus o f the man and
woman who were the o bject of the
chase.

11.-. 1

R 'S "... ; OJ
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en the long waits that the FCC puts
proSPeCtive hal1l1i through for the
return o f tests. licenses, etc.

Rel;efltly I passed the Novice class
~xamination and am now wait ing
patieotly for my license to return.
After wai ti ng six weeks for my test to
arriw (which was supposed to have
takeo th ree), I am now steeled to wait
aoother eight weeks CO'" longer for my
Ik:ens.e retern.

I know that tl'e surge in CB licell$eS
has put utter chaos into the offices of
the FCC. I would like to suggest that,
as many crters will agree, something
sho4J ld be done to keep t he CB
licenses separa t~ from the ham
licenses and reccce waiting periods
down to tclereble limits.

Wi th CB licenses. 00 one wai ts for
that cov~ted piece of paper to arrive
before going on the air . As a matter of
fact, 99 o ut of 100 times they will
start "'ratehe t)awi ng" as soon as they
have their set operab le.

Not so with ham radio. Th e pros­
pective ham just sits there listening to
the asos with a longing ill his heart
to be able to joi n in and aggravation in
his bra in knowing that all that is
keeping him from it is the slowness of
the FCC,

I would also like to comment on
ham rad io pu blic relations. I work for
the local newspaper in Scottsboro,
AI., and we are more than glad to
o ffer PR to hams. All that it takes
with most newspapers is to let the
ed ito r krow of the usefulness of ham
radi o and to be will ing to be truer­

viewed a bout the subject.
I have enclosed a c lipping out 01

ou r pape r that I wrote as PR for our
second Novice and General license
study class that is conducted at the
lo c al trade sc hool by Richard
Manhews WA4NWW, The response
was good and helped to secure more
stUdelltS for o ur second class.

Please start includ ing more building
projects lo r the Novice, as I am su re
tha t tbere are lots of Novices out
there who would apprecia t~ some
simple projects to add to t he ir station.

I would al"l lik~ to take this t ime
to express my appreciation to Richard
Matthews WA4NWW, for the patience
and understanding he showed in
helping me to pass my Novice test.

Now. if my license would only
hurry.

Larry Joson
Section AL

A Montgomery Amateur Rad io
Club member may have averted a

I WEALWAYSGETOURMAN I

t h s t you pr 1:1 t

don 't "ver
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Fir$! of all I would like to $<IY that
I. for one, like the new format o f your
magazine and your section on cern­
cere-s. I would like to see more futu re
anicles perta ining to the use o f mini­
compute,., in ham rad io .

Secondly, I would like to comment

HEME'S HOW

f ra m page 14

was to deliver 73 to me by the f irst of
the month . OK. already 1 Carumba!
Mon Dieu! Me;n ucnr

My January iss.ue i1lTived in early
Feb., the f e b. issue .-rived lour days
later, the Marth issue arrived the t hird
week in Feb., t he April issue around
March first . and the May issue around
March tenth. You win ! AI th is rate I
will haw the enti re 1976 13 MaguiM
by July 4t h!

Now, if you guys only pobli1hl!d
the Field Day results, maybe I could
place some bel$. Maybe il you pub­

lished race results ...
Joe Koziol W1FLX

Pittsfiel d MA

Ham Radio Classes
Are Xow Dlfered
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Paddle ACtua lio n Force , 5 ·50 1lms
Po w er Source: 1 17 V A C . 50·60 Hz , 6· 14

V DC
Finish : Crea m f r o nt , walnut vinv l t o p and

. id e panel tri m .
Ou t pu t, Reed relav . Co n tact ra ti ng 1 5 VA,

400 V. m a x.
Padd les : T orq u e drive wi th ball be ari ng

p ivOI.
Side· tone: 500 H z ton e.
Adju1table output to 1 volt .
Size HW O : 2~" I< 5 W ' I< 8%" ,r:~r
We ight ; ' " Ib$. .e.

TEN-TEe

CM r llCler kave". a s used in Ihe KR20·A .

PR ICE $15.00

K R50 ELECT R ON IC KEVER
A completely automalic electron ic keye, lully

adjustable 10 you, ore,at ing slyle and preference.
.peed. touch arid weighl,ng, Ihe rat io o. the length 01
dih and dahl 10 the .pace between them . Self·con­
trolled keyCf to uan.mit your thoughU clHr ly . "'t ieu­
lalely and aimost . ltor tl..oIV. The iambic hq uecl e)
leat.... . 1I0w< the ,,",,,,ho n of diU .nd dahl wilh
peofect t ,m,ng.

An ""omatic _oghttng SV$\em pro. ,deJ ,ncreawd
char~eo to _ .alio .t "ower opee<k. decr. ...ng • •
tho ,peed i, ,ncre. ..... k.ep,,~ l ite balance between
omooth..... at low ope_ . nd ".Vto OOPY h'ghar
>peed. Hogh ,nt~''9' bo1ot V and 'Vthmic Ir_mi.....n i.
ma,nt""'d .t .n~...tom atic:all y.

Mc..-i.. Pf O¥ided IOf both d ." and dI,," but eithe ,
may be d.I.II.d by sw;tehcs on t lte ,_ ~..., . Thus.
the KRSO m.v be opeo;oted ;o,;o lull i;ombic ISQueeze)
kever. wilh. " ngl. memory 0' ill. 00r..-ent '00I.1 Iype
kever . All ch",acter, . ,e self·completinq

P RICE $ 1 1 0 .00

S PE C IF ICA T IO NS
Speed Rang" , 6·50 W.p .m.
Wa ighl ing R a t io Range : 50% 10 150% of

c1ass ice l di t le ng t h.

PRI C E $25 .00

K R2 ·A S I NG L E LEVE R PADDL E
keving con ventional " TO" or disc reteF.,

KR20·A ELECTRON IC KEVER
A f ine in st rumen t f o r all -aro und h igh perfor .
mance electroni<; k e yi n g. Paddle ac tua tion
f o r ce is f ac t o r y a djust ed for r Vthm ic smoot h
ke yi ng. Conta ct a d just m e nts o n fro nt.
Weigh ti ng fo c tor fa cto ry set f o r opt imum
smoothness a nd a rtic ula ti on. D ver · rl da
"str a igh t k ev ' · conve nie n t IV locat e d f o r
e m p ha sis, QR S sen di ng or t u ne ·u p . Reed
re lav output. Side· ton a generll tor wi th
adjust ab le le vel . Sel f ·com p leti ng characters.
P lug · in <; ir<;uit b o ard . For 11 7 VAC, 5060
Hz or 6 · 1 4 VOC. F in ished in Crea m and
w arnut vi ny l. PR ICE $61 .50

KR5·A ELECTRONIC KEV ER
Similar to KR20·A but wi thout side·tone
osctuetor Or AC power supplv. Ideal f or
portable , mobile o r fil<ed stat io n . A great
value that will g;ve years o f troublefr_
service. HOUSed in a n attractive case w it h
c ream front. wal nut vi nyl eee . Fo r 6 · 14
voc operatio n. P R ICE $38 .50

K R 1·A D ELU XE D U A L PA DD L E
Paddle asse m b lv is tha t used in t he KR 50,
housed in an e rt re cuve f o r med a lu m inu m
case.

386 Main S t •• Medfo rd MA 021 5 5
Phone: 617·395-8280

• Fu liV VSW R 80 . e ven e vol t.ge p rou,cted
• No tun, n g r eQu ired aero" bend
• Switchable Class C Or A8 Op<l,., ion
• Built in TR $Wit<;hi ng. w /inc.ened delav

f o r SSB
• Fu llV complllible w,th all 1 15W F M / SS8 1

AM/CW .iQ$
• All KIlid state and micrO$trip COn$truction

Radio Electronics

•
-..

~ SPECIALTY COMMUNICATIONS SYSTEMS, INC.
INPUT OUTl'UT OPERATING SIZ E

FRE OUENCV MOD EL POWER POWE R CUR REN T '" RETA IL

""' NOM,W NO M,W il13 ,6 VOC HXWX L PRICE.... 6 Ml 0 l 00L ro '00 " 7.1 Xl02X229 $ 169.95
144 148 2M l 0 70 L rc " 8 7.1 X10,2X'85 139.95
144 148 2Ml0140L to '00 " 7.1 Xl02X26,7 219.9$
22G22& 1.3Ml060L " eo , 7.1X102X165 159,95
4 20-4 50 7OCM2·10l , m , 7.1Xl0.2XI65 10995
420-450 7OCM1~l ro " 8 7 ,1Xl0.2X165 13995

Mo bile Amplifiers With Versatility

NEW ENGLAND'S FR IENDLIEST HAM STORE

Mo del 404 .()(}2
SSK·1 : Code Prac­
t ice Set with key
- 51 8 .50.

M odel 4 04 -002
S S K· 1 : C hrome
P lat ed - $29.95.

M ode l 320·003 :
Same as -001 ex­
cept wi t h $'Nitch ­
59.3 5 .

M odel 3 20·001 :
Standard Hea vy
D uty Ke y wi t h
n ickel p lated hard­
ware , no sw itch
$8.20.

M od e l 3 10·001:
S ta n dard K e y .
nickel p lated hard·
ware, no switch ­
56.65.

Mo d e l 3 1().003:
S ta nda r d K e y .
n ickel p la ted h ar d ·
ware , w it h swi tch
- $8.25 .

3 10·0 03

404 ·002

S S K·l

52



DENTRON

e

$69 .95
$16.95

o

•••--

., lIl. , 1... ..m:U
• twa 1l0llU U U ....U
• tlto-t-a£1 f.

. ttl/,n llSl 0IIl '
• IMCl.8tIU I'OW£UllI'I'lY

c

•

•

•••

Coal<i11 Plug S .80
Coa~;~1 Rtct pt.>de .... . . . • . • .68
Coawl Rip1l Arcle Ad>.pl... •. 2.29
Con..1J" nclion 1.31
Ad.Jpttr for RG·SS/U .25
DoubI. M11e Plug 1.60

MODEl PT ALL BAND
FRAME GRID PRE·AMP
FOR6 thru 160MnERS

UHF RF CO N NECTO R S

e e:...

A

f'L·259

5'>2"
M-359
Pl ·258
UG·17S/U

' M

Mo on PC l P i. ;de n~col in a ll " " peelS 10 th.. PL f ....
cep' ,hoi two n" .iSlo," 0 '. uoed in'lead of .he FET.
Made l PClP 1l 7Y AC, 60 H• . Wi,ed & k.ted 539.00

Mo o n Plf em ploY' " duol go'e f fT P'.,..;ef;1IQ "<Ii...
figu'e, 01 1.5 ro 3.• db .• depe-n<:f;1IQ upon "'" bo"Cl.
TI... w_k oillna l perf",mance of mO., <ft<";¥er, o. well
"s im"9"' and .punou. ,e~on o_e ll'_lly i"'",o. ed .
0....,,11 Qoin i, in uce.. of 20 d b. Po ne l <OIl 'a;n.
'wi tehinll Iha l tronole...he anl.nna d i,ectly '0 ,t.. ,..
c.i"., or to ,h. P,oomp.
Mode l Plf lIN AC, 60 H1. Wi,ed & Te. led $"'.00

A c..... tinU<l<l' luning 6- 160 mele, ",..o"' p opKilicolly
d.,jllned for u... wi,h " 'ransceive'. f. c" u, ... o f, ,,,,,.
lI,id pen tad. 10 p,,,.ide a low .... ... fi llu, . wilh tl>.
ab ility 10 ha ndle '''Onll .ign"l .. g ' ee"ly improvinQ II.e
...nii,i. i' y of th. ,. e. i••, ""elio n of a ' ,a nle. i•• , . A
unique buill·in " " n.le, eircuil enoble. the PT 10 by·po..
i,.. lf while 'he ' ",n",e ive' i. !,a nunillinQ. The PT 01...
feed . ,he onlenno inpul of a 2nd ,ece ive. 0' well o.
muling it, f,on' ponel con!,ol I!'on,fen on'enno and
con"ol eirc" i1,y ··in·ond·oul"· 01 will.•he' y p'ovidinll
mo"... pow... con' roI for ,h. enll,.. ",ali f ou, AC
powe' outle.. " I .he ,eo. of !he unil 0.. cO"tlolied by
the "ma, te'" ON·OfF . witeh 0 1 !he f, ....., ponel. A b",ll.
in o"...uator provid... variable off channel ~gnal

prOlecMHI.
Model PT " , y AC. 60 H1.
Model PTE 220-240V AC. 5Q.6O H• .

La... lao. R·f connect",. 100- A..... leu'.. ClI,,,ns Band
_ laborator, uoe So"'... ~.ed 'or "'lIh RF conO.Ic:.

t ••,I,.
A

•C
o
e

160-10AT SUPERTUNER™
Wan , a n a n tenn a t une , t o match eve, y t h in g
b etw een 1 6 0 and 10 Ih .ough bala nce d li ne ,
coa ~ line and ,andom l in e , pump Out the
f u ll ' eg a l limit a nd lo o lc and sou nd good
doing it? Supenu ner T M is t he o n e for y ou
a t jU$l $119 .50

160·10AT-3K SUPER SUPERTU N ERTM
08$igned a n d enginee.ed t o be c o m p a t ib le
with the full power highly effi cient modem
emplifi e rs no w a ua ila b le to the amateur. In
OU' op inion the finest t u n e r on the ma,ket
today. $229 .50

80·10AT SKYMATCHERTM
He,e 's an antenna t u .... ' f o. 80 th.ough 10
meters, handles full legal po wer and matches
Y OU' 5 2 ohm n"ns.ce;ue. to II random w ir..
amenna. SO·10AT is v o u,s fo. o nl v $59 .50

M4d. 1 I~ ..", O~'''~' T... ,..I F ,. ~". ~, . P. i, .
102 5.20 " 50. 9{l" IO ,~ , 100"' '. ] . t . 9 MH. SI39 .0 0
1028 1.•" 60_80" I ; ~ 10 O~ , 1.].1 . 9 MH . S169. 00

Now get TPL COMMUNIC ATIONS Qual,ty and
rel, aO'lo t y a, an e conomy price . Tne new Econo­
LIne gives you ev e' ylnong 'ha' you 've come to
e_pec, Irom TPL a t a ' e a l co st ,educt ' on. The
laleSI mec han ,ca l a nd etecneue con sl'uc ll on
techn'lJ,le s comO,ne 10 ma~e lhe Econo-L,ne
you' !>eSI a"","I, ,,, va lue . Un, ,,,,e llroad-tland
ClfCU 'Uy relJ,l"es no lun ,ng lh' ougnoul lhe
enl lte 2-......tee oaBd and adJacen l MARS cnan­
ne l s. see Inese ~'eal ...... add, l,ons 10 ,ne TP L
~UNI CATIONS product lone al you ' l avor, te
amaleu' radIO dea ler .
F.. , ...-,«. _.I .....<, f, ...._ • • 1... . . . "' . f. _ ,
. ...... ~, P.....<" J~_, •.

miL ' cc ', _ •. _o",,~ , ... .

~
. ... ' ~ '"'' '0" .. _ __
.. •••. c_ J,,_ w .

CO __ u e ' C ."Oe, , eC

--+----------1

IpL tor lin EunamJ PUu?
THAT' S RIGHT !

inlladucinc th e EeONG-LiME

LOW CO ST
tlIGH·PASS FILTER

MODEL "'·45

~ l~~;j • '.
•"_n,-} •

tl~(0
, •

"
• "----

Aher nator Filte,. no n-tu....ble $ • .90
fe..:l·1'hru COO K Fill.." .1 ml 2.508
fe..:l ,th<u COOK f ill.,. _5 mf • .06
$elm. o. C-40. ueept '0 omp'. . .' 8
Generotor 1'.11",. 3·30 MHz. Hi.amp. . ,90
Morine Genero l", Filter. r ....... ble 'M
c...-...", f il H;-<:>mp.• 30-60 101Hz • .90
Tu....b l. Alt. Fof , 52.0... 22-60 MH. 12.59
' unobl. All, F,It.". ' 0.0.., 22-60 MH. 13.1.
Tunable Alt. F,II.,. , D.o... 100-200 101Hz 13.U
Tu b l. Ma.;ne AII."na,or f,h..... ~A 13 ,U
' u b l. Mo. ine All."....'", Filk•• 68.0.. 13.69
VaIlOll' Regulata< f,lIe' " .90

THE ATLAS 210 x /215x
. Solid sun. SSB/CW t r a nseeiuers
. 2 0 0 walts P . E.P . inpu t
• No transmitt.. t un ing
• T h. ultimate in _ ns; tiuiW. selectlui ty , a nd

o ....r lo ad Immunity.
• Pl us ... t end ed fr llQuency cove.aO" fO r

M A RS oper..ion when used with 1 0 ..
c r vsta l o sc ilt..o r .

2 10.. or 2 15 _ ..••••• $649.
210.. 0' 2 15.. with noise blanker 5689.
AC Cantol. 11 0 /220V •••••••••••• $139.
Portable AC Supply 11 0 1220V ..... $ 95.
P lu lJ-in Mobile kit •••.. .• . ....... $ 44.
10.. Osc. leu c ry stals .. ......... .• $ 55.

The Am...:o low PO" filte,
'''1'1''.''.' 1+>. ,,,d;,";on
o f a ll .p",i"". " g nc h
obo.... " O Me. It i, de . igne<l
fo' Coo, ;'" co bl. (52 10
72 " 11,,..1. O,h . , IKlIu"" includ e, N~l i9;bl. In,.,~on

l ou , 35 db . and """•• "".... ",,'ion of ha,",on i< and
Ipu, i..... f, eq ue nt '. ' abo". SO Me., will handle up '0
200 wort. 01 RF powe, .
ModellN-' $6.9 5

[UMIHArr INTERfERENCE TO TV SETS WITH
AMEeD HIGH AND LOW PASS f1LTtRS

LOW PASS FILT ER
MODEL Lit

Mo d. 1 HP·4S II " . ingle .ection hig h-po.. filter. All
f,equ.nci• • above .5 Me. 0'. po ..ed Ih,oullh Wilhoul
10", Olh. , feolu 'e. indude , .0 db, and mo,. oue nua ·
tio n a t U Me . ond below, 20 db, ottenuation at 10
"''''. , •. NeQIiQ ibl. in. e,tio n loss , $1.95

MOBILE CO MMUNICATIONS filTERS rOR VEHICULAR
ANO MARIN[ m CTRICAl SYSTE MS

Af.l0.
( ·20
( ...
C-'O
CI -33O
G·23
Hf ·J060
T·52n.
TH·'O
TM·.9
TI.\ ·68
Yf·"5

Zip

I~~~j.?M.d~,~~~!~2n ics
I

Phone : 617·395-8280

NE WENGLAND'S FRIENDLIEST

HAM STORE

FREE Surpris e Gift With Every Order
Mastercharge a nd Ban kAmericard accepted on noe-dtscccnted orders

Orders over $ 1000.00 may deduct 5% Add $2.00 for shipp ing and hand ling on all o rden

Mail yo ur order to Distributor : TUFTS RADIO, 386 Main St. , Medford ,
Mass. 02155. Phon e (617) 395-8280
PLEASE SEND ME : 0 --::,- _
0 0 _
0 0 _

Name Address
City State

rsnces FOB Medfo rd . Mass . All uru ts can be sh Ipped U.P S , Mils s .es,dents a d d 5~ sales tax.]



19.95
24 .95
19.95

V HF/ UHF BEAMS - - -
$ 27.50 A144-7

39.50 A144 ·11
59.50 A430-1 1
89.50

A50 ·3
A50-5
A50 -6
A50-1 0

AMAT EUR F M ANTENNAS -
A147-4 $ 15 .95 AFM -44D 47 .50
A14 7-1 1 24.95 AR-2 18 .50
A14 7-20T 4 7.50 AR-6 24 .50
A147-22 69.50 AR-25 21.50
A220-7 18 .95 AR· 2 20 18 .50
A220- 11 22 .95 AR-4 50 18 .50
A4 49-6 15.95 ARX -2 28.50
A449· 11 21.95 ARX -2K 11. 95
AF M-4D 53.50 ARX-220 28.50
AFM·24D 49 .50 AR X·450 28.50

FM

''''0'''' • •,.""" ,......"
........., _ g " ' ,

'~."" II n' "',.,"" ."
II <I• • "" ooa> h> ~ =,,• ~ " .I....n' """" 0."

A''''''I(,",,_.1(.
Am .v""
A"'<OJ<.
A ..... ",

TouchTone pad for
""""' No A'" , A'" 11 A22O.1\ A4JO-l1 the SR·146A-0 "'''0' I"" ,. ,. ""m "' ,"""nn r " " " plugs into the PL socket .Boom l"",t>, • '44'" ' 02" 51"'
1'1,'0>' • e • a

$75 complete with level'''0 G.ln 11 ee 13 d8 i a dB 13 "8
' 18 R." o .." 28 dB ." .", .-.I. LoDe i' level control.~ "w< .,It ae " " "swn.. ,,..,, 110 1 110 , , 00 , , '0 ,

2 METER
ANTENNAS

......, Nym.... A''''l! A·,,,.. A.... ll A... .. A ':IO--II
""""'-- l.ong", ... "''''''W' " ""0" ",," 113" W .__ .... 102""'''
W."t .!rum • • • .,.... " .. , ..... " ".,.... ..,.. .'..., " .. .,...." ..
Go tn.'r, b "'''0 Ob n ,t..... "m 13,t .' .. "M 1'-'.__ ", -- .. •• ... •• ...
w,.. ...... " 1.0, .. , .. •
...." ..., MH. " ..'" "..,,, ....... "IH" .....,.,

....... "'OM'" -, _oo " . Aft_2>O .&1'.-150

.....,••••" MH. ''''''' no_", .~ "".... ... ·.00
Pow..----- " Oll . w.,.. ,. - ,oo ,oo ~

w... .... oq. n • • " • •

3/4 .1~1/4, 2 METER IIAMS

~~.' I~.'or.. In< ' ud~ . kilo.... " Hedd i "",eh 10. dlt"<'<" 5" ohm
co,.,. I I<-<>d ~· "h ••la_ro 1'1.-",9 flt""K. All dcm"" ta . r e
. ...e....1. 2 n,''''.''l(t~ ' no tape...,d luc ;mpr<>\Ied baodw;d' h .

Tl>e . tando , d of compo"."" 'n 'm.'.ur VH ~'/~ HF comm Wl lca ­
<Lotl. ru.h C",ft ya~" ou",h 'n".11 ou, perfo.m"n~" a od ,..,li. ­
hi llty .,lth opl.;"'u m .i,. for .. . 0 of ...,mbil" od mo"u';n" a'
~our . ito.

L lgM~,. ight y"," 'UJ<ged. th~ " O'Ou n." ho,. J/1U" o . D. solid
.I umlnum .'''mcn.. ""lrh 5/111' ,,"'uw, se<'tloO" "'""nWo on 1>o"l'
OU' l' lo.m<'d hTO<ke' . . '~",ma u,e I" and 1/0" O. O. • Ium'num
'uh'n", M.st moun" "I '/~ " focmed a luminum h,,,~ adju.tahl,
u- bolt . In, up to 1- 1/2 " 0 . 1>. m. .... They""n "" moon'''''
fo" 1K""o.la l 0' ••rtl 0. ' ""lor l' .Uoo. Comol.... ' n", ,,,c" ;oo.
,,,,·iun. data otl 2 m,w, I'M ...,pea.." ope.., jon,

U M "'M~O U' dB na,. '""..-co " wow wh.p' Halt ' ao_
........ ,."" d',",,' d< no. 01 , tokoo ""P' 0' .......
tlon ,.., '" ,., 8 WR.. ~&<,"'" •.-..-m"'" oM to '''''''', • "'"..,
,...-uy._......" bot ... >t>l. to" ' .. ' Nt"'" ""'.. ",,_

...... "'.. 01' . "". "' .._ .. """'_

0 ·"01 ,UC"'"V "TO VPK ' M'''' "on.".".. """"" "0 _, "'_............. 'n"","",••,,,, ,....."".u, ""'.n.... y.." "" .. , d ol.

...... t>. ~• • " ' '''''''L

,.•. •." 'u..,~, ..~'" Th< ",""'''' 0' """, ,,,, ~,,,,n .. """_"uP .
"'oo...t......... cu t '<It ,t>,,,' poI. n ..' _ . Th< , ..., <Ad oIa·
mon' modo" ,." b< tow< ""'""t«I. All . .. , "od", 1000 ... tt. "'t>
d'''''' " otun ,_ .... PL-,,.~n..to" ,

HM t w," ,'-' dB G. ,., I<m<oto ",,,..,.,t al "".n",,,,, '<It 'ow
.... cu"~ . .. , ... "."''", rti<al pol"''''''''' '<It F M "'..,..••. Fo<-.'O '" ....,. 1'" dB, P " ..~o" '8, OOOm _t" 1:10"\ ""rot 1. ,.... _ t
, "n"n t '0"." oI>m """', t." drt••• ' ''",onto tal« Pt.-,,. ,,~ ....... 'wo ..p F'" «.....

A"'_ " • • , ,, MHL " ,.. .."to, """" ' _ ,<2 ... ft

I>·po' '' " . 'e. n.a In "'m,.,,' .""yO to.' ...,o, n, .
, ... Al"·ll '>&'< "' ..,..., mo,"" ,", boom. "",,,", ..

ou, """,w.,..•0"".nI ,. OB, r .-B '''00 " oa. .. ..-'" ".mw"" ""'.;,m_'.... ' '.•0"'. , . '" ,ad,... "-',....,hl " ,.... 01 DO",''''
<0. .. PIr.,. ",U""

AU,",' " •. ". MH. 1000 w""- "'no . ... H' ... "

HIGH PERFORMANCE
VHF YAGIS

B" "Oi.( lJ. ,•• dB ""'" ...., . " ..... "pol. """"" """lh
,,' MHo _ 23' no " ... _ "'- ". MH. _ " ...".", ""'. _ ~

'OO ' _ • dB . ..n," ""mfOod ..... P L .,. _,,",to-.. P.., '0<'_'
...,,0..... di"'" ......." ".. "" """"'~'" _ m o, h.moao 11 .._~
v.",.., '"0"''' "'-'" "'" ,,",p""

H''' ·m "< _'00 Mil, '000 ","n, """' , ... .. "
"."·"0 =_= ...... 1000 .." t., "" -. 1"" '" "
.&...._..n •.., . . .. WH. 'OOO ,...tt, "' I." "'I tl

po
I

CONVERSION KITARX·2K

0-«"""" J ._", 5"0""'"' 6 . I..".n' '011..-, '
MOdO< No 'W, ,W' 'W. ,0,50 10
800m l""'" • " so- "l"""",, EI 111' , , 1" 11 )" 111"
T"," R.o;", • " 6" " ia-
' wd . G.ln 1.5 d8 a.s ee 11.5 08 ,] "B
' ''8 ROl lo W " 24 ee .., 28 "e...."", ". " 100 18 1'" 25 ''''

Omnidirectional

n "". ". w", o[pol<
• • R.' "". '4 wave whlp 0..... ... ~'in . 1&0,,", '" by mOllY

"'Mofa<"o",,.• .
Wock full quieting into mOre ropeate ,." and e.tenrl the
radius of your direct rontad. with the new Ring<:>
Ranget.
You can up rlate YOUt pres.-nt AR·2 Ringo with the
.imple addition of this extendb kit. The kit include.
the ph... ing network and nereO!lary element e.tenoio"o,
The only modificationa require<! are easy to make saw
ali18 in th top seetion of your antenna.

CUBh Ctaft hM cteated anothet Ii,."t by making the
workre m",t populec 2 meter antenna twiee M ¥Wd,
The new Ringo Ranger i8 developed from th !:>aai.
AR_2 with thre e half wave. in ph....... and a one eighth
wave match ing .tub, Ringo Ranger gives an ..tremely
low angle of tadiation for better . ignal coveraKe, It i.
tunable owr a broad frequency range and perfectly
matched to 52 ohm coax.

ARX ·2. 137·160 MH z. 4 lb • •• 112"'

ARX·220. 220-225 MHz, a Ib ... 75"
ARX_450. 435-450 MHz. 3 lb•., 39"

<0.
MA XIMUM

PERfORMANCE

'"VALUE

p,,,,,,,,, ""do,m'nco from I"UKo:e<l, full . ,'.~ , 6 me"" be.m••
n.mm,' . paclop . "" lengthol\>.' " _ . "".dully enginee red to
gi ve "",t f'I'''e m. high [",..,aro Ko ln , good (r",,' to bock "' lLo
and b rood ' «'<lO"ocy re.~ • • .

Boom. a re .". ~ ""'II aoo e le",en" "Te 3/." - 5/~" .049 .... 11
'.0",1. .. chrome Iioloh .lum 'num 'ubln~. T he 3.nd 5 element
beom. 110.,'. I a/e- _ I ,i." boo m•. Th.8 . nd IOe l.",en' _mo
b>.,. 1 5/. " - I 1/2" boo m• . All hrocke1.8 are ""'vy g>ug<
formed olum;"urn. BrIKh' !;n;.h. d plated Wult. ore '~Ju.tabl.

loT up to I 5/~" rn.. ' "" 3.00 :; el emen' ''OO 2" OJI 6 and 10
. Iome.' beam•• "II mooel. may be mounted for OOr'>oo" l or
vert;.'l,.,larlzotlon.

~.w "'.1."". Inc lL>de adju. "'ble l""g!h . 1. m..... . k ilo....." Heddi
M.teh.M bu;lHn coa. f itt ing for dire<' 52 ohm feed. The••
be.m• • "" f><tory mark<>d and . upp lt "" with ins ' r=UM' loT
Quick ••••moly .

3-5-6-10ILlMINTS

GAIN

BASE STATION

ANTENNAS

•4.5 dB' - 6 dB"

•

6 METER BEAMS
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SIDEBA ND
TRANSCEIVER

flAM STORE

TR-4C

_ Mo'n St.• Medl",d MA 02166
Pho..., a17·39Ii-lI280

Radio Electronics

""od.1 ,1.,1.·10 Po.... r Amplil i. r
• Us e w il h T Fl -22 C or any
I,an.ceive r w,' h UP 10 1,8 walls
oulput powe, . • to dB power
ine,e ase • At le as l 10 wau . ~_

outPul@ 13.8 VOC. • No ,e · ~;,
lay. _ au toma lic tra ns mil l re- \~ .

ce, ve SWllch, ng • Smal l .ile "
Pr ice: $ 49.95

""o d. 1 AC· l0 Po .. . , Suppl,.
Powe.. Ihe AA_1 0 an O TR·22C

P rice: $ 49.95

TUfTS

PRELI MINARY SPECIFICATIONS: • Coyerege : 500 kHl 10
30 MHz • F'~~.nc1 can ~e read acc u,ale ly to bette r tha "
5 kH l • S.nalllyily typically 5 mic,ovo ll. To' 10 dB 5 + HI N
SSB anO bett er 'han 2 microvo lts 10' 10 dB S+ H/ N AM
• Selec lab la .I<leb.n<to • a~il1·jn po_r .~pply: 1171234
VAe ~ 20,\,• • 11 lhe AC po..e, oo.'c . lello lhe ~n i' .witches
a~tomat1 cal ly to an inle rnal balte,y pack which U'eo e ight
O_cell. Inot .upplied ) • Fo, reduced c"".nl d,aln on DC
ope,a tlon the Oi.'o 0 0 not light up unle .. a , eO p",hbullon
on Ihe Iron' panel i' Oep'••seO
The performance. ve,.att l"y. oize anO luw coS! of the
SSFl · I make " idea l fo' U1e a' a "and-b, amalouf or
novice _amaleu, reeo"e" sho rt wave ,ecel.e ' . CB moMo ,
feCe..' ,. 0' genera l PU'p01e labo, oW 1 'eceive r

Pr ice : $350.0 0

Including D~""mie Mik e. Ove,·'he-Sh oulder Carrying
C"'6. /20 VA C and /2 VDC Cord>, Speilke,/Headph o~

Plug. and IQ n i-<::ad Batren·e.

NEW ENGLAND'S FRIENDLIEST

• Synlhesized • General Co verage
• Low Cosl • All Solid state • Buill- in AC

Power Supply a Seleclable Sidebands

• Excellent Performance

ACCESSOR IES

Ace•••ory Cryol. l• • ""ode l ... MI(·22 .nd MB·U Mo bile
""o unl . fOf TFl -nC

~ 7kHz . • Audio Oulpu!: At le a st t WaH aI le.. Ihan 10%
d" lo rl,on • Audio Oulpul Imp.dane. : 8 Ohms

TRAN S..,. ITTER: • Rf OUlp~1 Po...,,: 1 Wa lt min imum .
Frequency D. vi. lion : Adl ustab'e 10 "'10 kH z maxim um,
fac tory .et to 6.0 kHz . ""ulllpilea llo n: 12 Times
Pr ice: $229 ,50

$ 1 2 0 .0 0
. 13 5 . 0 0

e Q ..... ..• •

TY·3300·lP
1000 wa H' mo. bo'o.. 30I,"" . ,,""", t1 oo ••tt. ,
"'a" 80 .6 ' 00<0 " ",.ot

$19 ,95

TY·300·HP HizhPassFilter
0'0" 0" mor" " ,"" ' 0 ae ".
,"",,, ,on,' " ...H, , nO"'... .
Pm'.". '"" Tv .., "om 'm"
'"or ",",m'''' '' 6 ,"" ",,,
m,"" 5 9.95

COMMUNICATIONS
RECEIVER

TY-42-tP
" 0 '0" ""c1l00 ',"er do ,
, 'g"" ..,n." , "'H,C.,·O"
and o"'om", "'0" " '. 0"'
t,on ," '" Tv <.,no"" ' 0'<',,,.,,, ",n' an' 0""
'<00'"''" ' '' 30 MH, , M
10 .... R"o. ' 00",lto ."p",
SO.139 <00" 0" 0 " b''' ' 'I "

," 0.95

"'"" 1000 ..>It, '"pol 200
.., n, on 6 ""to" 80·219
COO"""O" . u"I·,o $ 1 9.95

SSR-1
POWER S U P P LI ES
AC-4 Power S u p p ly
DC·4 Po wer Sup ply

•

Co mplele ly lr a nsi s lo r ize d, compsC! , portab le 2·meter
VHF_F M tra nsce ive , with capac ity lor 12 chann els ca n be
u.ed ove , the sho ulde" mobile, or in your ~ome , 8u,lI·in
le lescopi ng an'enna , and 50·239 con necto r fo ' ezte , nal
anten na , Work . ba ' e lool or with accessory ' wo·...ay am ­
plifie r. Uses e xle rnal 12 vo e 0' inle rnal rechargeable
ni_cad batle,ie • . Buill_in 120 VAC 50·60 Hz ba tte,y charge,

GENERAL: • Frequ.ncy Cov.r.g. : 144 th,oug h t 48MHz
12 Chan nels , 2 s upplied: 01 Rac....e : 1~6.52 MHz, Tra ns_
mi!: f46.52 Ml-'lz ; (2) Rece ive: 146.94 MHz, T, ansm i" 146.34
MHz . Po.... R.qulremento: 13.0 VO, IS DC ~ 15% • Cu.·
ren l Or. ln: T,ansmit : 450mA. Flec" ive, 45mA • Anl.nne
Imp. da nc . : 50 Ohms . Clm.n.iona: 5'l'o" ~ 2~," " 7 \12 "
(13.6 '5.8 x 19.1 Cm) • W.lglll : 3,75 Ibs (1,7 ~g )

RECEIVER: • Sen.illvily: Typica lly .5 mic' oyo ll lo r 20 d B
qUieti ng . IF S.. I. c livily: 20 kHz at 6 dB down ; ' 30 ~H z

channel rej ec tion gfeater than 75 dB down. • Fi, . l IF:
10.7 MHz with 2·po le mo nolilh ic c'y.lal !,l1 er . • S.eond
IF: 455 kHz w,t h c e ,amic Ti lle , . • In,ermoduleUon R.
'p<ln•• , At I.ast 60 dB down. • ""odulelio n Ac e. ple ne. :

.... '"'" ~ -'-' '" ,,~.."' ........-..,.,.., '~m,,",. , '."'"" .. ' " ....._ot M' _ ........"."m

2-METER FM
TRANSCEIVER

TVI ,,, ,, ,,,,,,m. FILTERS
WITH THESE DRUE

0,,.., ~• •I,., l ,wP... Fill'"

TR-22C

GENE RAL : . All am.'e.r b.nd. 10 th ,u eo me'e" in seven
600 kH z range. . Solid Slala VFO w,lh I kHz O,al d""'on,
• Mod•• sse Uppe, anO Lowe'. CW and AM • Buill· ln
Sidelo ne anO automati c TlFl switching on CW • 30 I.b••
and •• ml·conduclo,a . Olm.n.iono: 5V,"H, 10~"W. 10;"
0(14 .0 .27.3 .365 em), WI. : 16 1bo. (7.3 kg)

TRA NSI,l1T : • VOX 0' PTT on SSB 0' AM e Inpul Po_r:
SS8. 300 wall. P.E.P.; AM, 26-0 walls P.E.P. conlro lleO
ca",e, compahO le wi,h SS8 li n.a,,, CW, 260 watt• •
Adju.,"bl a pl_....t..o' ".

RECEIVE: • sen.ili.i" belle' 'han Y, ~V for 10 oB SI N .
I.F. SelaC1iyuy 2,1 kHz @ 6 dB. 3.6 kHz @ 60 oB, . AGC
full on 'ece ..e moOe. , ..".ble w,th RF gO ln conl rol, fast
attac k and . Iow rele . se wi th noi.., pu lse supp re.s ion •
ClOde o. 'aclo. fo ' AM receplion . P ri ce: $59 9 . 0 0

34-PN B Plug· in N o ise Blanker. 100.00
FF ·1 CrY5tai cora-or U nit . 46.95
MMK ·3 Mo bile Mount . . . 7. 0 0
R V ·4C Remote VF O . . . . 120.00

MH·~ODO

2000 wallo PEP

Pr ice : $ 1 2 0 . 0 0

RF
WATTMETERS

1.8 ·54 MHz Pr ice: $ 7 2.0 0

20-200 MHz Prrce: $ 8 4 .0 0

...
!!:'~:!:..

w-.
W V-4

MH ·4
ace wallo
Pr ice: $110.00

Flead. forward and refrec ted power Oirectly i~

watt . (VSWR T,om nomog ram). Two sca le. in
.aeh Oirec",on. Si..: 5y,"H, 3Y."W. 4"0 114,0.
9 5 . 10.2 cm)

MoOel Full SC ale Ca lib, alion Accu racy---200 walt, (5% of r. ading + 2 watt . I
W·4 ;>00(1 waHs ~15% ot 'eaOmQ + 20 wall. )

--- ' 00 wall' -" (5% or re.ding + 1 watt 1
WY·4 1000 walts ~15% of reaOing + 10 w.II.)

MATCHING NETWORK S

• Control un il wor~ s on 1101220
VAC, 50160 Hz. and su pplies
necessa , y DC to molor.

• Excettant tcr s ing le coax feed 10
mu lt iband Quads Or arrays of
monoba nd e fS. The live positions
a llow a s ingle coax feed 10 Ihree
!>eams an d IWO d ipo les. or othe '
s imila, com binations ,

• Confrol cable Inot supplied I
same as To ' HMIA·M rotator,

• Selecls anfennas remolely ,
gr ounds a ll unused an tennas
GND pos ition g ,ounds a ll an·
tenn as w he n leaving slation ,
"Rain·Hat" · const,uction s hie lds
moto, a nd s witch es.

• Molor; 24 VAC, 2 am p. Lub ' ica ­
lion good to _ 40° F.

• S witch RF Capa bilily' Ma. imum
legal limit. Pr ice : $1 20.00

RCS·4

• Remote

• Motor
Controlled

...
.._.--

Gene,.lo • Inleg,.1 W. Umete , ,eM. 10'w",0 power ,n
walt, and VSWR d"e elly; Can t>e ca l'b,ateO to reaO ' e­
lIecteO powe, . M. lch.. 50 ohm I,.n.mmar oulput '0 coa'
antenn a leeO ' ,oe wllh VSWR ot al I••ot 5:1 a Cove,. ha m
ba nO. 80 Ih1u 10 11'.'.... a Swilcha. In Or oul With f,o n'
pane l owiteh a Siz. : 5 ~,"H , 10¥."W. 8"C (14 0 • 27.3 •
20.3 cml, MN -2000. 14 ~ \"C (36.5 em)
a Conllnuou . Cut1 OUlpul: MN ·4, 200 walt" MN-20()(l.
1000 watts 1;>00(1 watts PEPI • MN-20oo onl,: Up '0 3 an­
tenna conneclOto .e lecteO by 'ront pane, SW itch,
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$31.50
11.50

MAGNH' C """'NT

~LL ""RTS a'. prot. .. i<>nli ly ma<l!l '0
in. ufO vo" of fi " , c~al,', pe<"lo<monce.

THE'ERFDRM"'~ of all uni""fI equOI
'0 0< belter Inan any com morel.l lv
man"f. c'ured uni,"

MC.El , " _L" co_"" "..,. ,_ . '.. to ' to
~H'_ .....,,,,., ""'d' .", In...,.... .......".
m,. ,,... 'OO<'''<l ..0 KH, m in .. _"""" ""
._"'•. OOw..- """0,"" wat.. '0."""""', _.
. ..010 ,_••" W"'. ' an.. . . ," ••" • • _ ." '" '••
S". "", 'M" ". '.-. R_ ,",,""'. •_ . ..._

....C''' ..AW . ...... _. c'...... 0_ .' t~" " ••_ ... ,,_~.

'd'''''~' A' c....- _. T, n'" , ..-. ..- ,._. ~, ._,0<.•_ ....,-- ""-' '''' ' ' '''' ' ' '' '' ~'''' ''-'~' _ ...-....'~" .. ,.,•.".., D_,.....,_...... ...,_...... ... 'M~"O<'_"'" _.0- "'''''' "' "_" . ,oct ,_,0< «
_ ., _ . • od ,~'" ~ ""' ~. I."..,~....- "_'m."...~ ,-~ ....- , ,

. ........ eo_,urt_ ,. a~ O! , ,,_ ".
H ",' bo " ~'_ ....._~ _~"..-"",.., "' ""","",,. ..,.,, ,-'- ...._- .~,. ,.......""""" ."" '~'". ''' ''''"''' ' '' ~._...~~.. .."'.-- ' ,;'......._,~

""'-UT... .. h ASo..... Y.... lit.. " 0 . r"' IC-:l~ '

$5 0 Merchandise C redi t
w ith each IC ·230

Antennas

3/8" smgle hole mount

5/8 wave
1/4 wave

ALL. t~ kits can
be ..sembled .nd
tuned In _ .....Ing
by !01l0....'ll easy to
fUll mlnuel

NOW ..y .... c.n~
lirst !wind kno...1
on how I DUPLEX II
"'Orkl by ....mbllng
Ii y....l'1o.n .nd .....
.......'.loo!

5/8 wave - $38.50
1/4 wave - $18.50

the IC230 saes.oc
"" a.., 51 Ch ""ok .. tho , ....... Y.. , H....'

Magnetic Mount or Gutter Clamp
Specify, 2 meters, 220, 450.

I!I:I IN T£RDIGIT" L
BAND PASS FILTER KITS :

Larsen Antennas to fi t Any Mobile Unit

.."." ' " 'z,
~"''',,-~-- , ,-""-"'.,'" _ ,-,--"'- ..- ..
--~'......,_ -__... ...__ ~N

,,- . ~..-.." ..""....---_,'_" ._", ..... ""~ ....... -' '''''' ­,_;00> __ ~_.. _ , ...
- ,~""""" "' -, - "'''---........... - -_ ...... _ _ ., ... ~N

,...~,,,..,,..-~~--

.,.""......-.'.. ..... "".
' ''' ..,.-~- - , ~-~_....._.. ""' -"' ...-_ _....
,., .0"' ""' ,,__
.... '.... "'-_ at ... ...
"... ~".- ".-----
• ea.lor ,h•• _ 10 '""" • R_
•....",".,"'" . ea., m.'"' 1.0" 00"

1OD's Already Sold 10 HAMS!

THE FIRST AND STILL
THE LEADER!

The Originators of
DUPLEXER

"KITS
n

I I I

nee. Freq.

Wal kie Talkie 146 A

.$29 8.00

DOlL-

Xmi t F req .

tiYE~QUE '
f.l.\!!il!lia~1i~lt~

.,;a-_ ~ ''''_
T O.... ch Tone E nc lo sur",
$2.9 5 @I. c e re -s. Beige, Grey. Black

lcom Heathkit Ken Clegg
Wilson V H F Eng Drake And Others

$4.00 each - LI FETIME GUAR A NTEE

I I I I I I I I I

Make/Model

Standard
Regency

Touch Tone mounted o n back with plug which will
deck - $75 each. Avail. Separately Of with purchase.

MOBIL E DE LIGHT HORIZON 2
6 chan""i, your choice 5/8 wave gain antenna
Trunk lip Of root mounl you, choice - -C-C-C -c-c-"~ . .5295.00

II II I I_I I I I I
.. .. $325.00

I I I

Ho ri~ o n 2
25 Walts. 12 Cllannel ~

"enny Pinch., 146A all XTALS lSil l!'Ci!y t hree freq uencie,)

~ 1 94/94 1
SCOTCH f REAT SPECIAL a, above include, ru bber ducky antenn•.
Nicads wi t h base charger . . . . . . . . . . . . . . . . $335.00

I I I I I I I I I I
SCOTCH DELU XE as above plu, Deluxe carr ying c.... . _.$349.00
THE WORKS all channe l, your cho ice ,pare Nicad Batte ry oak .. . . . _. .$400.00

0 0001 I

Get <»n the air NO'ftf !
Let Tuf'ts put y<»u

there!

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

.... " '0"' 0","' '0 0'''''''''''''' TUFTS ~~o<o " 380l "'.' n5'.. ....'.M.
"'. ... "21~, ...."". '"HI m-ll2llO

Please enclose $2.00 f or sh,ppi ng w ith your o rder.

-, ' ".."' ..,..,.._" .. ..- " .., ............ " • •H. b'-, " ',."-,.
..,..... _ ...''*' .., .. "".... _. " , ....__., 0- '-" -, '"
-~

PLE.SE S£ND M£ , 0
c
o

A4<l"'..
Sl ...

'''''''' 0 ' ~ ,~ . ... . "..".""' '_u ••
c o , ~ "" _.', ~.., ~"_,, h .

... 1
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-_.. ---­_..'--RadIO ElectroniCS!!!!!!

Hl:A \ ,\' ourr 2·£LEM E.....
4O-ME'ITR BEAM.

Two workin, e le",..n' . on 15 . 1~ fool
.t....1 boom_Muimu," forw ard ga in
and fronl·lo-bad ralio in t h.. CW or
pbone ~DO of th .. 4()--met"r band
i>; .....i1y &ehi""ed for optimum
performance. Lal1l" hi,b-Q kwoding
coil, ate w....'bat"-proofed. Rugged
desi~ lNI s::ily ta k... 100 mpb winds .
MB-4OH .

~s_.... _
W" EL ECT R ONIC S

._~ .-.-

TUfTS

H U S T LER RESONATORS

._..._....-00 _.·.,,_ .., - ,

-_.
.... - ..- .,,""~- ... __ " . _ _ ,'S OI

,... __ ... ..--­....d.... ..._ .---_..---_.. --" ._ . ..__ ", c.,-- --­-...... _... _..----- .._,-..
~ - :=::.~.'o••_rr _ _

f ... . ""''''0.._ ..___ ._..~---- -• _.... ."~
' M n .• ,, _ .oo "....~ .., lO_,... m to
.~.... ..-,~. .,-
.~ "·f "-"" --_ ' 0 " -"" --

- "--_.- "_.

... _-- - ­...' ..._ -.. ... N<fI ...... _""- "., ,,,- _..-,"' _ ... _S\IITI __ .e.- ... _ _--"-::'::=:'':'''::"'.:--- -

... .......-

eo-. 10 · 15 ·20 ·00 WoI...
..." ...... 10... "'" ....; ...---...0 ..

. .- s ~ll5._.. "' _$......., .._..__
• _ ..... <l u" . . ..... ---......... ........._.. ---- -..-- .., .....-._--.....--­,",_-.u< _ _
__ _ '''T.

.€oloo .... - _.... _-...
.........--­--· ... _1..· _ _ ...

_.
_*0

...

= lUI.,

ECO~O"-llCAL 2·ElDIlE."oT
TRlaA~D BEAM .

bUI still proYldee u cellB nl perfor m·
an~e ~h ... r... c t e r ia lica . Pred a;o n
' uned and w....the r-p roofed In l ps
a te combined with ru~~ed conslruc'
tion . TB-3HA.

Two WOl'k1OS ..I"mant. on ae~h

ba nd in 10. I ~. and 20 ",eten . 6 .~
fOOl a lumlOu m boo", can ....s ily be
r a iled on an i"", pensive mall and
oper"Ied wlIh a lIandard TV
mlal or . Wilhtlands winds up 10 80
mph. TB-2A ,

..o.n e.. ,........ , "..'",,, .. ee,·,..
_ ·· 100 " "'."
........11 .....,.. _ "" . M"'"' .... , ",.
"..... 1" .11

• "'''__1/' _ _ ''

-;;~;~
. ,~

. oo
........ 1-1,1 _. _ .......-lOD_ ,..
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... - - "ty ~"" ""'...._-_.€_-........._.._ ....'- ..,,"..-_ ...IT"" U€C"t-\O-U _ ....

~.

OUICIO O'_"'C'!_
.... "'II U_ '---------- -= .:. ...~ .. - .'------ ..' ..-- . .-
~_ :.,':......-_-::=:.-:--_._ .._ow w _- -- .'..

,n, ,T", ...
. u. Ofe , .on 0" ,..... IU.''''''_n ..111- "--­,... _- --- ----- - --_ ..---- ..

"'D LIII. _ ,.,._

SWAN BEAM ANTENNA SPECIFICATIONS

i
--- ~ .... - "' ----- _-_ -
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'"'"- - '''---_...
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- '- ,-- - - - ~- •• •• -- ._- _. - - - •• _. - .- ~- ~ - .- - .- ~ • II •
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Hl)$TLER
-eUCK-BUST'ER"_.....
" . _ _ , ,,. ... f ••" ,'''b _ _ li' _ _ '' ~_--_ _.... -......- __.,..
.. .....,., moll" . _0".'"_.._... ...-

~>.7a

• • " ...---.--- , , , -• High-Q Fixed Antennas.. :~t:' .:-~~ : An Swan Baarn Antenn• • .~ Rated

~.
.., 2000 Watts and De.igned to u • •

0
,~ "- 52 Ohm Co....., Feedlln• •

·~I --~
..._ ' 011 __.._.........
-~- ---------- - -___w _ _- ....

- ,-., - ,-
-~ _ ....._--_ -_.", --­_.._-,_ ...
_oc __ ""

--- '"'-~,,--_._,1'_ .. - ,:>,. -_,- ,.__ -_lOiI _ _ _
... _ ..... , ..- OD .,,,.-- .....

HEA VY Dlm" .-EIDU,,'T
TRIBA~"D BfA"" .

fout workins elemen.. on ....ch band
in 10. 15 and 20 ","'en . 24 fool
boom pIlJ"mits opt imum apacrn.-: fo '
ma "; mu," forwa rd gain and fron'·
lo-bad r a tio. AUt r" ps ant precision
tunad. and weat he r-proofed. Ruggfld
telitlbilily assu rell a bilit y 10 wilh ­
lIend winds up 1o 100 mph . TB-4HA.

HEAVY DLTY J-n.E.\ifE....T
TRlBA'liD BfA\(.

n....... wor kin, alemant. on c b
bend in 10 . 15 and 20 "'''' 16
fool boom requl lighl.. r d uly
rolor and 'ower th n Ihe TB-4HA

..u·...
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SERIES 581 - PACKAGED
CA BLE A SSEMBLES

All popular l..naths ar .. now a vaila b le in
you r ~hoi~.. of RG 8 /U or RG 68/ U ty,,",
lo w loss polyfOlOm d i..l ...~tr ic CII b l... In sl4Jlf'd
PL-259 eo nn..ctors u .. A STROplatedtil ­
Amphe nor's n ..w n o n ·larnishinc finish
whi~h has a U th.. advanla cf'S o f pr..cious
m ..tal plus mOr" h ...a l. eorrosion a nd a b ra­
sio n r..sisto n I"" t lilv", ever had!

RG 6 8 /U TYPE POLYFOAM CO A X IAL
CABLE ASSEMBLIES

581 -5803 : 3- ft. with A STROplatf'd
PL-269' s on both ..nel s. . ..... $ 3. 8 2
581 -5812 : 12-ft . wit h A STROplatf'd
PL-259' s o n bot h ..nel s. . .... . $ a.0 8
a81 ·5820-2: 2O·ft. w ith A STROpl... ted
PL-259 ' s o n both ...nel s. . ..... $ a .88
a81 -a85 0 : 50-h . wi t h A STROp!.llt f'd
P L-2 59's on both ..nels. . • . . . . $ 8 .94
581 ·587 a : 7 !>-f1 . w ith A STROpia ted
P L- 259' s On both ...nel s. . .. ... $ 11 .22
581 ·58100 : roo-n . wilh AST R O platf'd
PL-259 ' s on bot h ..nel s. . ..... $1 2.98

RG 8 1U TYPE PO L Y F O A M CO AX IAL
CA BL E AS SEMBLIES

5 8 1· 803: 3olt . with AST R Opl tf'd PL· 2a9's
On bolh ..n d s. . . . . . . . . . .. . $ 4.46
581 ·820 : ao-n , with A STROplatf'd
PL-259'son both ..nels. . ..... $ 10.36
581·8 50 : eo-n . with A STROpiated
PL- 2a 9 's on both ..OOs . . .. . . . S 18.58
581 ·875 : r s - n . w ith ASTROplatf'd
PL- 25 9 's on both ..ods . . $ 25.-18
581 ·8100 : r co-n . w ith ASTRO plat"'"
PL- 2 59 's on both ... nd s . . •..... $ 3 1.96

sIn· ' ....'......,.,t ...... t...
t.. nt,.,

-~,- ... - ...-_ -.._..- ..
_ It _
__112..

-_.
c:- ' __"r __ ...

::"::'":. - Ii':
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Geoffry W. Kufchak WA1UFE
15 Fourth Ave.
Westover A FB MA 01022
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a PROM is that it can be
custom p rogra mmed in the
field. Several magazines have
published articl es on pro­
gramming th e 8223, the best
on e h av ing appeared in
Popular Electronics, Ju ly,
1975, page 27 . Once yo u get
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7400

on each ; if used together, o ne
may be eliminated and a
jumper installed from the
board with the regulator.
Total current drain is around
400 mils, which is well with in
the ra ti ngs of th e LM 309K.

The nice th ing about using

..
,, '
"". 0 '

".. '
"

",co ' l!.>

" '"on,
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.C' i!::-l,..~ '

•,
"', 0" ,. ,,'
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and other things

Der

Repeatermeister

-- then get satellite

Fig. I. PROM CHI /D. Program note: Dil - 0 - Space in same letter 1; Doh - 000 - Space
between tenets I ll ; Space between words 11111 or 111111.

I really hat e using a lot of
jumper wires, but it 's easier
than trying a dou ble-sided
board . I ad mit that I'm not
that good at making PC
boards yet. If the boards are
used separately, there is pro­
visi on for using an LM 309K

A s I promised in an
ear lier ar ticle, here is

the conclusion to the con­
struction of a 220 MHz
repeater. It is the control
system I designed to opera te
any repeater with mini mum
atte nt ion. Once put into
operation, there sho uld be no
need to ever service the con­
tro l syste m, except for
chang ing the ID.

Th is system consists of
two main PC boards, t he
t imer cont rol and the lD. The
ti mer board co nta ins all t he
necessary circuitry for the
co mplete and unattended
ope rat ion of a remote re­
peater with provisions for
t imeout reset, instant drop­
out, and autopatcb access and
de-access wi th adjustable
t imers. The t imers co nsist of
two NE556s and one NE555
which are set up to control
the transmit key ing tran­
sistor. The t iming functions
are: autopatch timer, timeo ut
ti mer, ta il ti mer, ID t imer,
and what I call a receive r off
t imer.

The CW identif ier is an
improvement on th e circuit in
the FM and Repeaters Hand­
book p u bl ished by the
AR RL. It can be fo und o n
pages 136 and 137 (1 972
edi tion). I didn't understand
t he clock osci llator and stop
logic circu it, so I redesigned it
to operate wit h the co nt rol
boa rd I had designed . How­
eve r, it will fu nction o n its
own quite well and will inter­
face with almost any ex isti ng
control system. Also, it 's d irt
cheap to bui ld. Depending on
where yo u get the 8223, total
cost for parts is abou t $7.00.
In fact, the who le syste m
shou ld o nly set you back
abo u t $30.00, which is
cheaper than a certa in CW ID
kit I know of using diodes for
programm ing.

Both boa rds are single­
si ded and four and three­
quarters inch square so they
may be stacked to save space.
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IC2 b t imes ou t, pins 10 and
1 2 of IC8 go high. Now the
c irc uit is "waiting." Backing
up a bit, IC3 is timed out
because pins 2 and 4 see a

ro O' "0' •• " , rn,.. 4:, '".. ... \ ."•.. 'N'" ..
0 " TON. «,. ".. 'N_coo,., '.0. " 00 700 .,N. ,.

" 00, • •• • I, ". ,N" ,DuNO -k; ...
--'PUT> ;;; '"N07 ,'* .,. 'c. , ,'0 'C>, :J , "• " 0."0' , >< ,.

• .. • • ,,' N.... ", ..
0"% ! "",...t" '06' " .. 1$ " •

700O " M '" "''0,

Fig. 4. Autopatch Timer.
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out. This puts a Iow an pin 9
of IC8, whi ch puts a Io w an
pin 5 of IC4. If there is no
signal being received, pin 13
of ICS is a lso lo w. As soon as

Fiq. 5. Master logic board (full size).. .

A "Smart" 10 Timer

Thi s is t he best part of the
whole design. I wan ted an 10
that wou ld not co me on over
so me o ne "s tr ansmi s si on,
wo uld wait unt il t he ca rrier
drop ped, wo uld have t o 10
on init ial kcvup, 10 aft er a
ti meo ut , and 10 once after
re peater usage ceased. This
o ne does it a ll.

IC2b and IC4 are con­
nected as a self-resetting
ti mer. But the gates marked
"wait gate" control t he
r ese tting o f the t imer.
Assu me that IC3 has ti med

used to the procedure for
programming, it only takes
abo ut five minutes to do the
whole chip.

PROM CW ID

The changes made to this
circu it are simple. Rather
than th e stop logic the
origi nal had, I used a 7430
8-input NAN D gate. Thi s chip
will give a logic 0 output for
all 1 inputs. The 7432 wil l
decode the 0 from the 7430
and the 0 o n the 10 Initiate
input and give a 0 o ut put
which is inverted by IC9d to
f ire the one-shot, resetting
the two cou nter lCs to zero,
and also puts a high o n t he
Chip Enabl e of the 82 23
which puts all the outputs to
a logic 1, thus ensuring that
the ID circuit stays stopped
unti l initiated again by a logic
1 pulse.

Thi s is very im po rtant.
Pro gr am the 8223 with
reverse logic. If yo u want a
tone, t he output of the 8223
must be a O. Also, make sure
that no set of out puts is all
logic 1s, because thi s is the
stop word . Try to arrange the
progra mming in such a way
that at least o ne output per
wor d is a O. Example : OE
WA 1 U F E. Word 0
1000111 , word 1 - 0111010,
word 2 - 101111 1, word 3 ­
0001000, etc. The words read
from right to left. That is, 87,
B6, B5, B4, B3, B2, B1, BO.
Of course, t he stop word,
1111111, ca n be progra mm ed
anywhere in the chip, but
sho uld be immediately after
the message.
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Timeout and Tail Timer
A si mple enough circui t:

two timers working out of
phase with each other. IC1 b
is set to control the trans­
mitter on-time, which is
variable from abo ut 1 minute
to 3Yl minutes. IC2a is set to
time out at 5 seconds and is
reset each time the receiver
squelch is broken. If no tail is
wanted, a logic one at the
base of Q6 will short the
output of IC2a to ground
through the 100 Ohm load
resi stor .

I fou nd that I needed a
Schmitt Trigger input. It
seems that when the re­
ceiver's squelch is broken, the
squelch gate ge nerated a burst
of noise that caused fal se
triggering of the ID timer.
Adding the 7413 cured the
pro blem. A logic one on the
COR input is needed to key
the transmitter.

01 is used for remote
timeout reset, which can be
controlled from the remote
control receiver and tone
decoders. A short logic o ne
pulse will momentarily
ground the base of 02,
resetting all the timers.

04 is the transmitter

high. As so on as the input
goes low, the timer is reset,
and will start t iming as soon
as the input goes high aga in.
Now, suppose a signal is
received. Pin 13 of IC8 goes
high, and since pin 12 is high,
a high is put on pins 3 and 4
of IC4. Nothing happens yet
si nce pi n 5 is still low. As
soon as the signal drops, pins
3 and 4 go low and IC3 sta rts
timing again, putting a high
on pin 9 of IC8, which puts a
high on pin 5 of IC4 and fires
the one-shot which initiates
the ID and resets lab. A
sim ila r sequ ence occurs
during repeater usage, time­
out, and final 10.

The reason for IC1 0a: I
was trying to get an exclusive
output for use with a voice
10 circuit; logically, it should
wo rk, but pract icall y, it
doesn't.
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Fig. 7. CW ID board (full size).

REMOTE
TIMEOUT 0

RESET X
LOCAL
T IMEOUT 0
RESET
INSTANT 0
DROPOUT

P.T.T. OUTo

<>J~
470,...F

Fig. 6. Component side, m aster logic board. Dot identifies pin J. Drill two sm all holes near
input and output of IC9 and odd jumper shown. Use insulated wire. Also use insulated wire for
the long jumpers.
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For more information about tile new
TR ITON, as well as the full line 01
accessories tha t will be avai lable
soon. see your dealer Of write.

From the company that revolutionized hf ham radio by giving you the first all-solid-state low and med ium
power equipment, comes the entirely new TRITON IV, a transceiver that is truly ahead of its tim e. The fore­
runner Triton 11 gave you such operating and technical features as instant transmitter tune, full brea k-in, excel­
lent sse quality, su perb receiver per formance, pulsed crystal calib rato r, buil t-in SWR indicator, a highly selec­
t ive CW fi lter and eff icien t home, portable and mobile operation from non-ag ing 12 vac transistors.

Now - the TR ITON IV gives you all of these - and more. A new push-pu ll f inal amplifier with the latest
gold metalized, zener protected transistors, operating at 200 input watts on all hf bands 3.5 through 29.7 MHz.
Plus a new crystal heterodyne VFO for improved short and long term frequency stabi lity and uni form 1 kHz read­
out resolution, even on ten meters.

Unsurpassed selectivity is you rs w.fh the new eight pole i.t. crystal filter, and improved spurious rejection
results from the new IC double balanced mixer.

The benefits of ALC now extend to output powers less than full rating with a front panel threshold control.
When driving finears that require less than maximum available power from the TR ITON, or when propagation con­
ditions permit reliable contacts at reduced power levels, ALC will hold your output to the desired level.

Many small circuit improvements throughout, taken collectively, add more performance and quality pluses
- such things as individual temperature compensated integrated circuit voltage regulators for final bias control
and VFQ supply. And toroid inductances in the ten and fifteen meter low pass filters, LEO indicators for offset
tuning and ALC threshold, accessory socket for added fleXibility, and sequen­
tially keyed mute, AGC and transmitter ci rcuits for even better shaped and
clickless CWo

And to top it all off, the highly desirable case geometry has been main­
tained, but it has a handsome new look. Bold lettering on an etched aluminum
front panel and textu red black sides and top make the TRITON IV look as
sharp as it performs.

There is nothing like a TRITON IV for reliabi lity, features, va lue and just
pu re fun. And - best of all- you do not have to wait until 1980 to own one.

TRITON IV $699.00 TEN-TEe
SEVIERVILLE, TENNESSEE 378152

EXPORT : 57 15 LINCOLN AVE.
CHICAGO, ILLINOIS. 60646



Parts Lis t - CW 10

Parts List - Logic Board

assuming that a phone patch
has a relay in it t hat can be
energize d by ground ing one
side o f t he coil.

If this portion of the con­
tro l board is no t needed or
not used, no te that the inputs
must be grounded; otherwise,
the tra nsmitter will latch on
transm it. -

leon

I~'
~

<>J~'~' oJ~' O~'• 01~

~~~K j~60 0

•
IC5 7412 1Ice 7432 0

~~, •r
0

~ II.D.INIT.

I
0 0

RL •0 00 0

• ICI IC4

IC7 7430 IC2 74 15 1 8 223 7493
0 0

II II
I I •

I470p.F IC3

oJ~ 1 i4 7K

74 9 3

TX •
• o HOLD OUT

0
.z,

IC6 74 0 0 o-'V'Ar-O
OUT -r Co 0 B

LM 309K 4 7JLF U ' K
0'2N7080 0+12 V

IN
•

Ie,
1 7400
1 7402
1 7404
2 7408
1 74121
1 NE555
2 NE556
1 LM309K

Capacitors

12 .01 uF disc
210uF 16V
147uF 16V
3100uF16V
1470uF16V

Resistors

2 100 0 hm %W
1 1k % W
5 2.7k 'hW
2 4.7k s w
2 470k'hW
1 500k Trimpot
3 1 Meg Trimpot
1 1.5 Meg s w

Diodes

5 1N914

Transistors

6 2N708 or
simi tar

Fig. 8. Component side, CW 10. Dot identifies tc pin 1.

Transistor

1 2N708

Resistors

11800hm %W
14700hm%W
1 1k % W
1 4.7k '1~ W
1 2.5k Trimpot
1 11<. Trimpot

NOTE: Negatives for photo­
etching are available from the
author for SOd each postpaid.

tc,
2 7400
1 7430
1 7432
2 7493
1 74121
1 74151
1 8223
1 LM309K

Capacitors

? .01 uF disc "
3 1.0 uF Mylar
11 0 uF 16 V
1 47 uF 16V
1 470uF 16V
-raev be needed if rf problems
occur

Shortwave Listening
1916 World Radio TV Handbook - 510.95

Galed 1000/100/50125/10 kHz Calibrator - $54.00

Barlow Wad ley & R.l. Drake Receivers

1976 "Confidential" Frequency Ust · 55.45

GIL FER, Box 239 , Park Ridge, NJ 07656

MILITARY
SURPLUS WANTED
Space buys more and pays more. High­
est prices ever o n U.S . Military sur­
plus. especially on Collins equipment
or parts. We pay freight. Call collect
now for our high offer. 201 440-8787 .

SPACE ELECTRONI CS CO.
div of Military Electronics Corp.

35 Auta Court, S. Hackensack. N.J . 07606

req u ired t o enable and disable
the t imer . Not know ing what
every repeater uses as tone
decoders, I pur posely
designe d it to be flexible.
T his will also allow any access
code one wants to use, if
other than * for access and #
for de-access: single tone or
sequential tone or whatever,
as lo ng as the ci rcuit being
used can provide a logic one
o utput.

Not bei ng fa miliar with
pho ne patches, I dec ide d o n
an u nco mmitted collector
output. I am, of course,

.----'------------,

ON_LINE, 24695 Santa Cruz Hwy.
Los Gatos CA 95030

Bargai n hunt and sell via ON_LINE
18 issues/year - $3.75

Free sample issue

computer Hobbyists!

PRINTED ~.ft"'U••'
Positive Acting Photo Resist ; Carbide
bits; Bubble etchers; Artwork; Epo xy

Glass Boards.

Send stamp & address label for flyer
TRUMBULL

833 Balra Dr., EI Cerrito, CA 94530wit h or
wit hout
BALUN

I nd qUid.

new and Improved
molded plntic

postpaid USA $ 2.00

KAUFMAN INDUSTRIES
BOX 81 7

REEDS FERRY. NH 03054

1,1 impedance
mltch

Patent No. Fo r dipole••
02191 06 bu .... . inverted " V".

KAUFMAN
water tight
BALUN

KAUFMAN BALUN

3 It... PEP
40uncu
Ql F.rrile

KAUFMA"I !;en'" 1....,lotor wnn IlALUN $ 13.50
"",UFIol,UI Oon... 1_lotor ..""""'I IlALU"I $ 8.50
0 ,-. Fly 0""''''' <:<Hlolrucllon ""HI on<! ,hwirlli

Autopatch Timer

S i nce a utopatc h IS
becom ing mo re po pular on
rep eate r s t hese days, I
decided t o includ e a timing

key ing tr an s is t o r . T he
collector is grou nded when
active, so t h is wil l work with
relay key ing or the so li d state
keyer I used in the repeater I
buil t . If t he tra nsm itter being
con t rolled uses a 120 volt
r el a y , substitute a high
vo ltage transistor fo r t he
2 N708 used her e. I assumed a
solid state re peater.
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The ARRL
Southeastern Division [onvention

ond Atlanta HamFestival 197&
WHEN: Saturday and Sunday, June 12th and 13th!

WHERE: Dunley's Royal Coach Motor Hotel
1· 7 5 at Howell Mill Road
Atlanta, Georgia 30318

Contact the Hotel directly for room reservations at special
HamFestival rates: $16 single, $21 doublel

• Airconditioned Exhib it Hall with nearly 100 manufacturers, dis­
tributors, and other exhibitors!

• Saturday Night Awards Banquet and Dance!

• Forums and meetings galore:

AR RL-DX- RTTY-VHF / UHF-Microprocessors- Dig ita l Circu its
- Antennas- Slow and fast scan TV-73 Forum wi th Wayne Green
- Contests- Novice I beg inner- Mars-and ma ny more!

• FCC Exam s! Free Bus to FCC lrom Hotel Saturday Morning!

• Outdoor (but most ly covered) Fleamarket; space for more than
100 cars , $ 5 per space, first come , first served!

• Activities for the wives and kids, too!

• See Six Flags Over Georgia, the Cyclorama, Stone Mountain,
Lion Country Safari, Braves vs Pirates and more!

PRE-REGISTRATION: Individual $3 .00, at the door $4 .00
Family $5 .00, at the door $6 .00

You must be pre-registered to attend the Banquet.

You must be registered to attend Forums, Meetings, and the
Indoor Exhibit Hall ,

For pre-registration forms and additional information, send your name
and address to:

At lanta HamFestival 19 7 6
53 Old Stone Mill Road

Marietta, Georgia 30062

or cal l Area 404 / 971-HAMS day or night . See You There! !
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Lightning and Thunder

and Other Stuff

J . K. Bach
Ivy Hill ROdd
Walden NY J 2586

...~
IA '\ 64,WI
-~

-- can J. Bach be a relative of P. D. Q. Bach?

For help with th is story. , am grateful to C. S Ditugherty. Teaneck NJ, Mr. and Mrs. Ashlr(, Walden NY.
Barbara Gerard, Dille's Auto Parrs, Walden NY. Shorry's Tax ; Service, Walden. NY, E. HlISJdenreufel. Telco,
Newburgh NY. W Green, Pererborough NH.



Over a hundred years ago,
a father, mother and

their t wo daughters sat before
their fireplace, watching the
dying embers. There came a
bluish flicker ing in t he chim­
ney.

" Wha t's t hat, Papa ?"
asked one of the girls.

" Wait a minute, and you'll
see it again," he said.

Soon it came again, and
took him with it wh en it
went, without ha rm ing any of
the ot hers. One of the girls
wa s my mat erna l gra nd­
mot her, who was terr if ied of
lightning all of her days.

Many don 't know t hat
heat ionizes ai r, and that a
hot flue is a dangerou sly good
conductor for light ning. An
open windo w is not so good
either - to sta nd in one
dur ing an electric stor m is
foolish bravado. A lightning
stroke may be t hree m iles
long, all of it through air. It is
well to avoid metal, but that
does no t, of itself, guarantee
safety .

Many people get knocked
kicking, o r cold, by seco n­
dary or induced strokes. A
lifelong fr iend of mine was in
his house and saw a blac k
wal nut t ree st ruc k, and som e­
thi ng knocked him down at
the same t ime. Wi t h its bark
blast ed off, t he tree lat er
died . He also had a playma te
who lagged beh ind a grou p
and was st ruck in the open
and killed.

Lightning dea t hs in this
cou ntry run around four
hundred a year, more or less.
A thousand more are injured
more or les~ seriously. I don 't
know if anyone has ever sur­
vived a direct main bolt of
lig htning what t hey
recovered from may have
bee n secondary or induced
shoc ks.

It ofte n ha ppens t hat a
man's shoes will fly off wh en
he is st ruc k. women's slippers
are not very sec ure, but
shoes, laced up, come off a
lot ha rder. Lightn ing ca n do
it , and freq ue nt ly do es. I
think t his is du e to a violent
muscle spasm.

If you like to investiga te
litt le understood subjects, try
your own ligh tning investiga­
t ion . In big ci ties, no body
knows what light ni ng is,
except in t he most ge neral
way ; country and small town
people have come to terms
with it, and they ca n tell you

. Istones _.. .
For insta nce , a close neigh­

bor 's wife saw a doorman
struck from across a court­
ya rd, and bot h his shoes flew
off. He recovered quickly.
Her husband 's father, wh en
he was se venteen, was struck
and was unconscious fo r
seve ra l hours. Thereaft er,
whenever an elect ric storm
ca me up, he wo uld la pse into
dee p u nconsciousness, from
whi ch it was im possible to
rouse him. At twenty-five, he
married, and when his son
was born, the baby used to
drift off to sleep, or it may
have bee n unconsciousness,
alo ng wi th his fa th er. This
was no cata lepsy: They were
bot h comple te ly u nder. When
the chil d was a bou t eleven, he
stayed awa ke. It is easy to
thin k up explana tio ns, but
the passing years make it
i m p ossib le to check. So
nobody kno ws the answer , if
ther e is o ne .

Another fr iend, who ru ns
an auto su pply bus iness, saw
a light ning fl as h at the very
ta il end of a stor m which
st ruck a locust tree. (These
are f reque nt target s.} It
spiraled the trunk more than
once, jumped to a nut tree
which was very close, down
to a clothesline pulley and
along t he line, wh ich was
plastic with a steel center.
Blanke t s werc pinned to the
line, and as she described it,
t he clothespins snapped off
t he line successive ly in a high
arc like fl ights of arrows. The
blan ke t s fel l. At the near end,
the bolt burned ou t t he te le­
ph one a nd it s ground,
kn o c ked boards off the
garage , set them af ire, and
s i m ultaneous ly ind uced a
power fail ure . She had to call
the fire compa ny , the te le­
pho ne compa ny, and t he

power compa ny fro m a ne igh­
bor 's phone a nd return to
fight the fire.

What st uck in my mind
was th is o ne-at-a-t ime
business with the clothespi ns,
since I knew that lightning
peaked out at 90,000 miles
per second. So I asked about
this again. She was less sure
about t he clot hespins , but t he
gro und was very mu ddy and
held a fi lm of oil and grease
f rom park ed cars. Thc
blanke ts fell into th is mu ck
star t ing with the furt hest o ne
and co nt inuing o n do wn t he
line . If you have ever had a
wash fall off a line - and I
have you believe her,
scie nce o r no science . I never
a rgue with facts.

At 90,000 m iles/ second
propagation I defy you to see
o ne end start before t he
other, but yet I have seen th is
many times and so have you
and so have a mul titude of
people . Some of this is
opt ical illusion - the strobe
effect of r ibbon or sheet
lightning, pe rhaps . So me of it
is imaginatio n - you a lways
see light ni ng strike down,
eve n if it so meti mes strikes
up. In Fig. 1, next to the
antenna, I have drawn a
st roke of light nin g as it was
rendered in the mid dle of the
last ce nt ury. I don 't know
whether th is was a conve n­
tion, o r whe ther it rea lly
looked th is way to the ar tists
of t he day. Find an old woo d­
cut of Fran klin and his kite,
and you'll see it shown that
way. Not in rea l life though ­
no acute angles, no sawtooth.
The fact remains that at times
you con follow the progress
of a stroke wit h the eye, and
I don't care who says differ-

e nt. It is so , and I have seen
it , and there was no mistake.
The 90,000 miles/ second is a
maximum.

To conti nue, th ere was the
local taxima n. He was sitti ng
in a da iry barn o n a metal
milki ng stoo l whe n the
lightning rod o n the barn was
struck. He was knoc ked o ut ,
and when he came to, he saw
a cow in a most un-cow-Hke
posit ion: flat o n her belly
wit h her front legs st raight
out in front of her, and her
nose betwee n her hooves. She
recovered. Everyt hing loose
in the ba rn was upside dow n.
Investi gation revealed t hat
th e rod had been direct ly
connected to th e line of
m etal milki ng sta nchio ns,
whi ch were embedded in the
concrete floor-sla b. The rod
was propert y ground ed soon
t hereafter .

So me wri ter once poi nted
out that Franklin himsel f did
not ground his lightning rods.
The implication was tha t the
old man wasn't very bright,
which is a bit much . Old Ben
is a hero of m ine, and I
hap pen to know tha t his first
idea was to brush -discharge
clouds a nd avo id light ning
s t ro kes al togeth er . But
h igh ly-charged clouds a re
swept a lo ng by t he wind s ­
t he origin of sheet light ning,
wh ich st ri kes a long a line that
may be for t y feet long. (This
would give an a pparent direc­
tion to the stroke even if it
were near instamaneous.]
There is no d ischar ging such a
cloud ha rmlessly except by a
good lightn ing rod. Now Ben
bui lt an air shaft in his house,
and suspe nded an iron lan ce
in it (probably by strips of
silk clo t h , h i s favor ite

Fig. 1.
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could sense. The propagat ion
speed of the explosion is
what? - about a mile a
second? - something like
that , and all this stuff is
together in one big drum.
Having little fait h in movies
and t heir sound effects, I
consulted a sub marine expert
I know - he has survived
many depth charge attacks.
He says no, it doesn't sound
anything like in the movies,
but yes, there is th is click­
pause-boo m business, just as
described. I haven 't read any­
thing about it, or talked
about it to anyo ne, but again
I infer that this is more of the
same - O.S.W.P. and (per­
cussive) P.P. with the per­
cussive arriv ing first , but the
ordinary sound wave follow­
ing, and both starting at the
same instant from the same
source.

What's important about
this? Maybe nothing. It could
be importa nt; I don't know,
you don't know, neither does
anyone else. But if it exists,
someone should know about
it. It is worth discussing.

The Encyclopedia Brittan­
ica has a lot to say about
lightning, and much of the
info rmation comes from the
States, surpr isingly enough.
The Americana and the
Collier's also have interesting
sections. It is said that a
li gh t n in g stroke has a
diameter of 20 cm or about
eight inches. What's wrong
with that ?

This: A flagpole is tvpi­
cally eight inches through.
You can see the nag quite a
distance, but the pole soon
becomes invisible. You know
that anything across the river
is at least three miles away ­
st ill, light ning seen over there
is no mere fiery thread - it
has a most definite wi dth,
maybe a couple o f yards
across. This you can see.

Ever wat ch 'a searc hlight
beam on a foggy night ? It
goes up and is blunt ed like a
fi nger, stops quite abrupt ly.
Even as seen from the side,
you get some of this effect. It

During WW II whe n the
243-type air-spaced crystal
ho lder was being developed,
it was found that some plates
would oscillate well in some
holders and not at all in
others. It was theorized that
the defective holders had the
wrong number of acoustic
quarter-waves in them; they
were redesigned, and were
worse than before. After a lot
of careful checki ng, it was
determined that the sound
waves had twice their normal
velocity under the observed
condit io ns. The formula was
revised, the electrodes spaced
accordingly and 243s were
turned out like popcor n. So!
Two different velocit ies for
sound, eh? Let's call ordi nary
sou nd wa ve propagation
O.S.W.P. and the more rapid
mode, a percussive propaga­
tion. The O.S.W.P. takes
advantage of the mass and the
elasticitv of the medium and
is propagated very efficiently,
but somewhat slowly. The
percussive mode is explosive;
it is driven outward fro m the
source without regard to anv­
thing but its own force. It is
not ar'! efficien t mode, si nce it
is very ra pid, and it is quick ly
attenuated. Does that fit the
facts?

I saw an interesting sub­
mari ne movie once. The boat
was taking a real depth
bombi ng. First a sharp
"click," a wait, and then
"Boom!" An officer
explained to a passenger that
the dick was the detonator
going off, followed by the
boom of the main charge.
You could tell if the ex­
plosion was near or far by the
interval between the click and
the boom. Sound familiar?

I have handled enough
dynam ite, a nd reloaded
enough cartridges in my time
to gag over the idea of an
interval bet ween detonator
firing and the explosion of
the main charge. Properly
rat ioned, there is enough sill i­
ness here to supp ly a man for
weeks. There is no interval
between the m, none that you

'"

close, say, within a hundred
yards, there is no th under. I
have observed this myself. I
also checked this with a hiker
who was narrowly missed
along a cliff path in the
Poconos. What you get is
one t remendous, ear-splitting
CRACK, or explosion, and
after that, nothing. No
rumble, no echo, dead
silence. Maybe your ears
don't work very well after­
ward, but I have noticed the
same thing with guns. Fire a
th irty-oh-si x or equivalent,
and then listen to o ne across
the valley and you wi II see
what I mean. When you don't
hear the rumbling thunder,
you had a ncar miss and you
had better believe it!

Sound travels at about
1100 feet per second. Five
seconds between flash a nd
thunder would indica te a mile
and a little. Ten or fifteen
seconds and the lightning is
quite far away. But even at a
mile, you sometimes get a
sharp "click" simultaneously
with the flash, followed by
thunder later. Where does the
click come fro m?

Obviously it comes from a
pole t ransformer or lightning
arrestor o n a nearby highline,
and you can hit o ne of them
with a rock from anywhere.
Nearly anywhere: Once I was
really in the coun try, a storm
came up, I got the flash/click
with thunder following, and
there we nt another perfect ly
good theory. I coul d see the
nearest highline miles away.

-

insulator) free from ground,
His descriptio n makes no
mention of any window, or
viewing port , or peephole in
this struc ture, but what do
you think? I thi nk he had a
small window he could watch
through from a rocking chair .
I also think he could open
this window, reach in, and
charge a Leyden jar, or his
own flat-plate capaci tor, in
fair weather from the normal
voltage gradient whe never he
felt like it. There is not hing in
his writings to this effect, but
it figures.

Frank li n was no less
interested in electrica l d is­
cha rges than any other
scien tist. Ask any of them.
And ask them if they would
attend a lecture by the o ld
man if this were possible, and
they migh t surprise you. As a
scientist, then, he was study­
ing discharges, a nd I infer
that he got knocked off his
chair one day and concluded
that the brush-discharge
theor y applied only to
Leyden jars. He grounded his
rods forthwith. Earlier, he
himself had written,
"Experience keeps a dear
school, but fools will learn in
no other." He wasn't about
to pay the tuition, himself.

Lightni ng comes and goes;
it doesn't stick around to be
studied. Aside from a few
specialists, litt le is known
about it. We not on ly don 't
know the answers, we don 'I
even know the questions!
When lightning strikes very

Flg. 2.
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Ken wood 's superb 2·meter FM mobile transceiver.
Designed to withstand the most severe punishment
while providing consis tently excellent performance.

Pac ked with fea tures
like th e PRI O RITY
function .. . Put your
f avorit e c rysta ls in
cha nne l 7 , and the

7200 A automaticall y returns to that f requency when
it senses act ivi ty there. 146· 14 8 M Hz coverage,22
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efficien t and hand so m e base station . The PS-5 is
com plete with a digital clock and automatic t ime
control fea ture built in . Amateur net . . . $79.00.
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compact.

12 c ha nnel capacity. Built in te lescoping antenna
ca n be easily replaced . or stored in carrying case.
Connector for externa l antenna also . External 12 VDC
or internal ni-cad batteries. complete with 120 VAC
battery charger. 146-148 MHz frequency coverage .
12 channels . 6 s up pli e d . Battery saving "lig ht off '
position . Hi-La power switch (2 watts - 4 0 0 mW).
Sensitivity : 0 .5 uV or le55/26 dB S+N /N. Built-in
speaker. Size: 5-3 /8"x 2-5 /16 "x 7-1 /8" , 3-3 /4Ibs.

Complete with Dynamic m ike. O-T-S carrying case ,
all cables. speaker /headphone plug and 10 Ni-Cad
batteries . Amateur net. .. $229.00.

the TR-2200A

.. .they' e both
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sho uld taper off gradually,
but it doesn't. Maybe t hat is
why lightning looks so wide?

No, I do n't think so. The
encyclopedias tell us that the
temperature inside a bolt is a
little higher than that of the
sun's surface, and certai nly its
brightness approaches the
sun's also. Then it shou ld
look several t imes fatter than
it does with that mu ch light,
if the finger theory applies.

I p icture lightn ing as
twisti ng an d squirming
around in a six foo t tunnel of
near-vacuum and high tem­
perature and glaring light.
Maybe the individual bo lts
are only eight inches across,
but they succeed each other
a t very sho rt intervals and
pretty well fill the tunnel
before the bolt subsides.

Bu t no o ne will ever look
down such a tunnel and see
wha t I have described . Air­
planes are someti mes struck
by lightn ing, usually without
harm other than a small hole
burned in the skin of the
plane. Pilots have said that
the first time was terrifyi ng,
and the second, worse.

Why worse? I dismissed
the subject, as yo u probably
have, unti l th is writing. The
answer undoubtedl y lies in
the fact tha t the glare is so
bright that the pilots can see
nothing for five minutes or
more - not outside , not
instruments. Turbulence pre­
vents hands-off flying, and
currents of several thousand
Amperes can magnetize and
burn out almost anythi ng. I
shou ld n' t thi nk the autopilot
or rad ios would work very
well . Bu t the main th ing is
that, from any alt itude, a
modern plane can get below
ground level in less tha n any
five minutes. I think I'd give
up fly ing, if I survived the
first bo lt.

We ought to get something
practical as well as educa­
tional out of all this. OK,
lightni ng arrestors. They are
very o ld, not so old as the
lightning rod, but in wide use
on powe r lines at the tu rn of
the centu ry. Simple gaps have
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bee n so ld as "lightning
arrestors" for radio receiving
antennas for a half century,
but a simple gap is only half
an arrestor.

When Iworked for Ma Bell ,
I worked with a New York
Tel man who had been an
installer. He had a lightning
trouble to fix, so he went to
the house, replaced the drop
wire which was shredded, and
then loo ked fo r the arrestor.
Now thi s is a boo k-sized slab
of glazed wh ite porcelain,
with two long skinny fuses on
top, and a metal screw ca n,
which covers two carbon gaps
which are the main arrestor.
It was suppose d to have brass
te rminals on it, too. Appar­
ently the bolt had made sa nd
of the base and vapo rized the
metal, since there wasn't a
si ngle piece of the thing to be
fou nd - not a sliver the size
o f a fingernail. The subset
inside was in perfect order ­
he made sure of this.

By the way, the Brittanica
has a line drawing of this
light ning protector together
with a brief descripti on . The
ou tput of the protector
(arrestor) where it goes into
the house ha s the wires bent
into a " drip loop" which is
the subject of much di s­
c uss io n amo ng inst allers.
Edd ie, my friend , surmised
tha t thi s lo op , besides
dr ipping water off, made up
half a turn of inductance,
which was somehow respon­
sible for keeping lightning
bolts out of houses.

I agreed wit h him without
reservation. It is a very low
inductance, some fraction of
a mlcrohe nrv. Lightning is
pul se stu ff which seems to
have an eq uiva lent frequ ency
of at least a megacycle. At
that freque ncy we shou ld n' t
expect much inducti ve reac­
tance, but wait - the wave
front of lightning is an ex­
tremely steep one. We are
used to thinking in terms of a
square wave of a few volts on
a CRO. End to end, a
lig htning st roke m ay
approach a BILLION volts,
and there is one hellacious

diffe rence between rising
six volts in a micro second and
rising, say, twe nty tho usand
or more. Now, it doesn't have
to equal the lightning voltage
very far , only until the gap
breaks down. Once th is is
wel l ionized, yo u ha ve a
pretty good short circuit and
the inductive reactance is un ­
important .

So far as the ground path
is concerned. Bu t it amazes
me ho w people forget that in
order to work, the inductance
must have some current in it.
(Heck, they most ly even
forget to include the indue­
tance!) What does this mean ?
It means that 99 44/100% of
the bolt goes straight to
ground, wh ile 56/100 of 1%
makes burned toast out o f
the front end of yo ur trans­
ceiver or whatever. Yo u just
HAVE to account for this
0 .56% because it is 0 .56% of
a lightni ng bo lt, and may be
sizable.

What then? I show, in Fig.
1, another arrestor at the
stat ion equipment which is
not actually installed, bu t
sho uld be. Backing that up is
a relay which is energized as
long as the eq uipment is
turn ed o n, cutting the end­
fed antenna stra ight through,
or grounding the antenna on
i t s bac k co ntact when
released. I don't have that
installed either, but I'm going
to have. 1 have seen receivers
with the front end burned up
and I don't want any.

I said that nearly every­
body neglects the inductors.
But look for them in Telco
and Powerco installat ions.
And Radio Broadcast Trans­
mitters. I worked a couple of
years for a local Be sta tion.
Their coa x cables are as big as
you r wrist , and the "drip"
loop, or inductor, is th ree
turns or so, each a yard across.
The end is connected across
the base insulator, and in
parallel with this is the
lightning gap. It looks like a
piece of heavy strap iron,
grou nded under the base
insula tor, with a bolt at the
top that faces a tower leg,

spaced no more than an
eighth of an inch away fro m it.

One morning, as the FCC
requires, I was reading the
antenna base currents and
lo gging them, when the
ligh tning gap caught my eye.
While it loo ked heavy eno ugh
to swing o n, I was a li ttle
cautious - I reached out and
tapped it gently with the edge
of my shoe. Not like Koiak
entering an apar tment, bu t
rather gi ngerly. I got a big,
bright, ho t arc that stood for
five long seconds and went
out. I loped back for the
transmitter at my very best
lope but everything was OK;
the tape was st ill running and
there were no telephone calls.
Nobody list ens! I concluded
that the st rap was several
lam inations of sheet copper
painted black . I know it was
flexibl e and not very springy.

Ano the r man I worked
with had a farm , and used
fence "controllers" for cattle
- i.e., an elect ric fence.
Lightning got this thing every
couple of weeks and he
needed a new one, or exten­
sive repairs. t mentioned the
dri p loop and he wou nd
about ten turn s at the co n­
t roller te rmina l. No mo re
trouble .

My own lightning ar restor
is for an end fed 80 meter
d ipole. Most lead-i ns are 50
Ohm transmission lines, but
this poses no problem at all.
Just wind the whole business,
center conductor, braid and
all, in a coil. It won't even
add an irregularity to your
line. Maybe a gap wi ll, though
there is a coax fitting with a
built -in adjustable gap that is
supposed to be OK.

Bu t how about trans­
m itt ing through such a
device ? Wou ldn' t it need a
gargantuan gap? Let 's see ...
for a 50 W line at 2 kW Peak
Envelope,

po E2/R
E20 PR 0 2 X 50 0 100
Eo Vl00 010

which I don't believe for a
moment and I hope you



don't either. Obviously I'm
suffering from a lack of
coffee.

Ab! Much better!

E2 = 2,000 (ah-HA H!) X 50
= 100,000

E = Vl 00,000 = 316 volts

or some such, which is a lot
more reasonable. I have heard
the figure 8,000 volts brea k­
down between needle points.
Spark plug gaps are a great
deal shorter t han this, but
remember they work under
high pressures. So it looks
like the litt le fitt ing I spo ke
of will work fo r a full sized
ham transmitter. If it doesn't,
and you have to introduce a
larger one, which makes an
irregularity, remember please,
that lightning makes lots
bigger ones.

Fig. 2 is about ro tators
an d their wiri ng. I do n't have
o ne o f these, but if I did , I
should protect it as shown.
The box does not have to be
steel, but steel is nice. When
lightning goes down that leg
to ground, there is an enor-

mous magnetic field pro­
duced. There is no way to
shield the wiring - all you
can do is " drip loop" and gap
it. At the motor end, I have
s hown some resistors to
gro u n d. These are high
enough not to affect normal
operation, bu t at the same
time affo rd a lightning
path to ground besides that
of the motor insulation. I
have a feel ing that the
wi ndings will break down
pretty easi ly unless there is
protect ion. As I say, I don 't
own o ne, so this is all theory.

We do n't know the whole
story abo ut lightn ing yet. As
a ch il d I lived across the river
from Cincinnati. One eveni ng
I was treated to a celestial
fireworks display like no
other I have seen or heard of.
So far as I could see, there
was not a cloud in the sky .
Th e arc in the lone st reetlight
in our block sputtered and
clin ked, but the lightning ou t­
shone it mak ing it negligible.
Starting at the southern
horizon, the bolts crawled

across the sky to the zenith,
like the fiery hands of God
reaching . . . reach ing .. . for
whom? For a frightened li tt le
boy (me), guilt-r idde n as a ll
of us th en -ve re ? No t to feel
guilt conti nua lly was sure ly
arrogance, which was some­
thing else to be guilty of.
Nevertheless, I watched as
long as I dared, because there
was no slightest sound, save
the beating of my own hea rt
and the clink ing o f the arc
light. The light ning was com­
pletely silent, and as spoo ky
as anyt hing Hi tch cock ever
dreamed up .

I aske d my parents about
it. " Heat lightning," they ex­
plained. It was so far away
that I did not hear the
thunder it generated. Far
away? Straight up? And if
you lo ok up defini t ions you
will find exactly that explana­
t ion in modern books.

In 1885 the Washington
Mon ument was struc k several
ti mes on o ne occasion, and
several observers testified that
the strokes were absolutely

noiseless. The Empire State
Building often has noiseless
strokes. Here it is theorized
that the upward "stepped
leader" was not followed by
a main stro ke (they don 't say
why ) so that th e violent blast
is missing.

The Brittanica also men­
t ions that a length of # 14
A WG rubber-covered wire
was struck by a bolt , which in
some fashio n completely re­
moved the wire, leaving a
tube of rubber intact. They
don 't say how long the wire
was.

Apparent ly so meone had
dou bts abou t all this, so he
set up an experiment wi th the
same kind of wire (Dammit,
how long was the wire? It
makes a differencet] with
exactly the same results - the
ar t ificia l lightn ing either
vaporized or melted or
punched o ut the wi re insert
leaving a ru bber tube, intact.

I have succeeded wi th this
story if I have convinced you
only that lightning is nothing
to horse around with! •
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Completed wall clock with two whatno t shelves. A nother cabinet "in the rough," ready for sand ing, finishing,
and the works.

Behold

the Giant Nixie Clock

-- •
usmg a minimum of new parts

Jack Grimes W4LLR
P.O. Box 16004
Memph is TN 38 116

T he May 1975 issue of 73
Magazine contai ned the

art icle " Fat Nixies For Quo­
no meter Nuts." I'd tip my
hat, if 1 wore o ne, to anyone
who ma kes use o f a surplus
bargain, and the Bu rroughs
797 1 alphanumeric tubes
are a steal o n the market at
the present time. When used
as the d isplay for a six d igit
clock, they become an eye­
popping conversatio n p iece.

Ha vin g accumulated a
sizable stock of the giant
nixies with cl ocks in mind,
the 73 article was a welcome
sight and inspired me to get
out the old solderi ng iron and

dust off the wor kbench (that
is if you can call four layers
o f assorted junk, includ ing,
but no t limited to, resistors,
condensers, wi re, metal drill
shavings, transfo rmer lamina­
tio ns, etc., " dust" ).

My giant nixies were
acquired complete with the
so c k e ts an d b ra cke ts
mounted o n boards. Each
assembl y includes two nixies,
two sockets, 33 transistors,
about 100 resistors, 25 diodes
and 18 capaci tor s, plus wire.

Before I began work I
reached for the Rad io Shack
catalog to look up the price I
wou ld have to pay for the

RS2008 300 vol t NPN tra n­
sistors specified in the article.
It quickly became apparent
that the $5.00 paid for the
three boards (with six ni xies
and sockets) was o nly a small
down pa yment on the
finished product. Another
bott leneck (at least to me)
was that a quick look through
the latest flyers in the shack
showed no readily avai lable
source of PNP 300 volt tran­
sistors at any price. (I never
d id get around to writi ng
Heathki t.]

Since I had ordered nixies
to build seven of the cloc ks
for use as gifts (for people



The construc t ion o f the
clock is st raigh tforward and
not difficult. It ac tually is
bu ill in three phases or parts,
w h ic h are then brought
together fo r the fin ished
project : the dis play, the
brai n-board, and the cabi net.

A cabinet may be bui lt of
a ny ma te ri a l for w al l
mount ing or for ta ble or rack.
A good grade of full o ne inch
oa k, birch, walnut o r maple,
c tc., will make a cabinet
worth y of the " works" you
will bui ld. My choice was wall
clocks o f wood. O nce this
decision was made the rest of
the const ruction fell into
place.

Since the cabi nets were to
be of wood, it was natural to
mo unt the nixie socket ­
brackets on wood. For this
purpose cut a piece of
plywood or W' plank 16Y:!"
long x 5%" high.

The brackets arc removed
from t he PC boards, leaving
the soc kets intact , and sawed
off just toward the center
from the mount ing holes. The
two bracket ends containing
the sockets may now be
bolted together using the
existi ng ho le. The three
boa rds will yield three pa irs
of bracket-sockets, for hours,
minutes and seconds.

net s fai led . So I crossed and
un crossed f ingers and began
e xp e ri m e n t ing with the
fo llowing object ives in mind :

1. Build a clock using as
many parts as possible from
the surpl us boards.

2. Simpl ify the design and
el iminate as many parts as
possible .

I am happy to say both
objective s were more
successful than I dared ho pe.
All transistor s were taken
from the boards, as were a
large number o f resistors.
Even the board itself , with PC
strips removed by sand ing, is
used as the " board chassis."

The total number of parts
has been cut approx imately
in half, resulting in sub­
stant ial savings even if the
nixies are bought less boards
and it is necessar y to pur­
c h a s e tran si stors . As
examples; my clocks use only
13 transistor s rath er than 25
as spec ified in the 73 art icle,
o nly 27 res istors in circuits
associa ted with the dri ver
transistor s com pared to 64,
and the po wer supply has a
total of 3 diodes instea d of 8
and 2 resistors rat her than 4.
At the same t ime, sharpness,
clarity and brilliance o f the
nume rals lea ve nothing to be
desired .

Fig. I .
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Motorola SA480. A few
boards used Te xas Instru­
ments, designat ed UL480.

But I had no way of
kno wing how high the voltage
rating was. I am sure many
readers have access to boo ks
and coul d eas ily obtai n the
specs, but noth ing I had gave
the information, and inq uiries
among friend s and on the

,

..

who see m to have every­
thing), I was so mewhat reluc­
t ant t o pur cha se t he
necessary 448 resistors and
175 transistors, when hal f or
more of the little solid sta te
devices would be co sting
upw ards of $1 .50 each.
Besides that (now we get to
the nitty-gritty), t he pocket­
boo k was sli ght ly flat !

So I kept staring at tho se
surplus boards with tho se 33
transistors in nice shining
rows, and all those other
parts. And I kept loo king at
the May 19 75 issue of 73
Magazine and at the spec
sheets wh ich came with the
MM5 314 clock chi ps. At o ne
time, I reaso ned, tho se same
33 transistors had been used
to drive the nixies. So wh y
not use them in the nixie
clock?

It was easy to determine
tha t the long row of tr an­
s istors farthest from the
brackets had been used as
segme nt drivers (UL624).
Two tra nsistors loca ted at
o ne end of the board, approx­
imately two inches behind
the o nly 2 Watt resistors,
were determi ned to be PNP
high voltage type . Most are

Two clocks, ready for cabinet, standing on end. A pair of
colon blocks, viewed from the front and rear, stand bet ....een
the clocks.
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Fig. 2. A lternate colon wiring, enabling use of resistors from
boards.

much lower than the 180-200
volts. Using a lower voltage
gives a safety margin fo r the
high voltage t ransistors.

In the interests of cost and
simplicity, a simp le half wave
circui t is used to rec tify the
li ne voltage for the 150 volt
supply. A 16 mF capacitor
wit h at least 150 volt ra t ing is
sufficient fi ltering. A 220k 1
Watt resistor serves to bl eed
o ff the voltage slowly when
the clock is unpl ugged .

Writing this, I can almost
hear the screams: "A line
vol tage rectifier! A hot
chassis!"

Well, this clock has no hoi
chassis, because it has no
(metal) chassis. Note in the
diagram there are no ground
symbols. Only a "0" volts dc
line. This same line has o ne
leg of the 120 V ac o n it. But,
kept completely under the
boa rd and enclosed in a
woode n cabi net, it certainly
does not present a shock
hazard .

Once the power supply is
co mplete and tested , the
clock chip soc ket sho uld be
mounted in the appro ximate
center of the remaining board
space. Then mou nt the co m­
po nents, and wire everything

If it is desired to use parts
from the board, four 120k
resistors may be used , one to
feed each NE2, and o ne 27k
resistor to feed the four re­
sistors. See alternate colon
wiring.

Wit h the display complete
you are ready to tackle the
"brai n-bo ard." There is no
quest ion that a printed circui t
board would be the idea l way
to wire the clock . Bu t not
h a vin g PC facilit ies and
desiring to build o nly seven
clocks , it seemed sensible to
proceed with free hand layout
and drill ing. Actually I use
old PC boards with the strips
sanded o ff wi th a rotary
sander.

The power supply should
be wired firs t. A 12 volt
center tap f ilament trans­
former allows use of o nly two
diodes. However, a 6.3 volt
transformer with a bridge
does an equally goo d job.
Yo u sho uld co me out with
approximately 9 volts dc for
the cloc k chip. At th is voltage
the chip do es not run even
slight ly warm and opera tes
perfectly.

Expe riments showed the
giant nixies fire with a voltage

Bottom view of board. Resistor above the transformer is the
H. V. bleeder.

each nix ie and are also
brought to the rear of the
plan k.

Two colons are made from
four NE2 neon bulbs. The
NE2s are mounted in shallow
W' holes dri lled in two
woode n blocks which ho ld
the lights approximately even
wit h the surface o f the giant
nixie display. With a small
bit, drill two separa te hol es
from the bottom of each
shallow hole through to the
back, for the NE2 leads. A
1/4" hole is dr ill ed from the
bottom end of each block
near the back and allowed to
"co me out " the back mi dway
up . In this manner the leads
o f the NE2s may be reached
and connect ions made . Th ree
wires are brought out the
bottom (one common and
o ne to each bulb). Th is wiring
is cabled with the segment
wiring and also brought to
the back of the display board.

The NE2s arc fed fro m the
120 volt ac line thro ugh four
220k resistors, which gives
t he pro per bright ness to
match the display .

Mount with sho rt wood
screws along the botto m of
t he wo od stri p, leaving
a p p ro x imate ly o ne inch
betwee n pairs . (Co lons will be
placed in these gaps.)

Yo u are now ready for
some wiring fun - mul t i­
plexi ng the segment pins.
Th is simply mea ns con necting
all like pins together. Wire
only the pins used, of course.
(See page 24 o f the May 1975
issue of 73 Magazine for
details.] The wires sho uld be
formed to run along the back
of the soc kets along the
bo ttom edge of the wood.
Use seven color coded wi res;
a cable is fo rmed approxi­
mately o ne foo t long wh ich is
passed through a W' hole to
the back of the wooden
boa rd. Six wires, also color
coded, are wi red to pin 13 of

Top view of board. Transformer is mounted with half below
the board. The three black spots below the transformer are
three 100 u F filters, 25 V rating, paralleled. Segment drivers
are at one end of the board. Digit enable is near the center.
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The bracket mounting, wiring, and colon mounting.

Tube sockets and brackets after removal from surplus boards
and mounted on wood strip. Wires arc left attached and used
for multiplex wiring.

Building the Cabinet

Fo r those who may wish
to dupl icate the wall clock, I
will give the cabinet d imen­
sions . Whatever type cabi net
you decide on, the inside
space wi ll have to be large
enough to acco mmoda te the
16W ' length and approxima te
6" height and 5" to 6" depth.

My cabinets are built fro m
1" wood and overall dimen­
sions are 24" h igh, 18W '
wide and 8" deep. The top of
the clock forms one she lf and
i.. 7" deep. The bottom she lf
is 3" deep. The wood is
fini ..hed only with Formby's
Tung Oil and hand rubbed ­
no vamlsh.

There is no special groov­
ing. Only two side panels,
shelves and back, cut to fit
and put toget her with dowel
pins - no nails. A piece of
glass is placed in front of the
nixies, as are two 2" wide
pieces of tri m, reducing the
opening to approx imatel y 4
inches.

The cabinets are cu t o ut
entirely with a circu lar and a
saber saw and finished with a
sander . The only ..pecial work

capaci tors pass the pu lse
nicely. With this pro blem
solved , bu ilding a clock
became a matt er o f mou nti ng
parts and wiri ng.

One word of caution: Be
sure a nd short t he leads of
eac h .5 condenser together
before installing to be sure
there is no residual charge. A
capaci tor hold ing a charge, if
connected to the chi p, can
knock out th e device.

When first fi r ing up the
c loc k, y o u may fee l
someth ing is wrong as not all
num e ral s will necessarily
light. For some reason the
first digit usually co mes up a
" 3," and the ot her numbers
will probably not make sense.
But the seconds shoul d be
cou n t ing. Press the fast
forward button and run the
clock through a fu ll 12 hours.
If a ll is well, it will straighten
ou t and the sequence will fall
into place.

have used 20k resistors fro m
the base of the transistors to
the fC chip with no notice­
able change in operation of
the clock. So this does not
appear to be cr itical. Because
of the much lower voltage
and shor ter duration of the
pul ses, 2.7k resistors are used
for current limitin g - a ll
from the sur plus boards.

The t ricky part of the
giant nix ie clock, as men­
tion ed in the May 1975
article, is interfacing the digit
enable pulses with the high
voltage transistors. It is, of
course, an absolute must to
keep the high voltage isolated
from the low voltage ch ip,
while at the same time
passing a pulse of sufficient
intensity to tr igger the tran­
sistor and provide the voltage
to light the proper segments
of the nixies.

Fortunately suc h a device
to do this is in existence! It
was invented quite a number
of years ago. Th is needed
device is called a capacitor.

My first effort was to use
the .0 22 co nde nsers o n the
surplus boards between the
chips and base of the high
voltage transistors. If o ne
turned the lights out in the
s ha ck, flickering numbers
could be seen.

An 8 mF filter , + side to
the base of the transistor and
connec ted ac ross one of the
.022 capacitors, lighted a
numeral brightly. But six 150
volt filters wo uld no t be
exactly cheap or space saving.
And the nu meral had a
tendency to pulse.

Any old-timer and most
new hams know it ta kes a
very large capa city to pass a
low freq uency, while a very
sma ll capacitor will pass a
high frequen cy.

So, why not raise the
multipl e, or scanning ra te,
thereb y increas ing the fre­
quenc y and shortening the
durat io n of the pul ses? Hence
the 3,000 mmF condenser in
the freq uency determi ning
portion of the chip circu it.
With this sca nning rate, .5

and you will get a pulsing,
variable readi ng o n the 12 V
scale from pins 3 through 9.

The segment dr ivers use
the UL624 tra nsistors from
the sur plus boards. I have
never had o ne fa il , even while
experiment ing. Only six of
the 33k resi stors are availabl e
from the boards. Howe ver, I

associated with pins 2, 10,
11, 12,16,23 and 24 of the
chip. At this point, if you
wish, you may install the chip
and apply power.

Using a scope, if all is well,
you shou Id see pulses
appearing o n pins 17 through
22. If you do not have a
scope, a VQM may be used
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is rounded corners and a
groove for the glass, courte sy
of a neighbor 's router .

50-0-0, if you haven't
already taken the plunge and
built a really glamorous
digital clock, why not? You 'll
have fun and the clock in the
house (not the shack) IS

guara nteed to ea rn you
plenty of brownie points with
the XYL. She just might
decide all that elect ronics
knowledge you've been soak­
ing up is worth something
after all ! •

For those who may pur­
chase the nixie tubes less
boards, or have bad PNP high
voltage transistors on a board,
a source of a high voltage
PNP transistor is RGS Elec·
tronics, 3650 Charles St.,
Suite K, Santo Claro CA
95050. The designation of
this transistor is "P-S, " the
voltage rating 150 V. I have
used this transistor com­
pletely in one clock and the
results were perfect. The
n umerals were somewnat
brighter. It "'t1S necessary to

increase the capacity o f the
frequency control condenser
when using this transistor.
Cost of the "P_S ": 30 cents
each.

RGS also has several NPN
transistors suitable for seg·
ment switching.

I have been substituting
quite freely the resistors
which are connected to pins
3, 4, 5, 6, 7, 8 and 9. Values
as low as 15,000 Ohms work
very well. The boards have a
large number of these reo

sistors on them. Also, the 33k
resistors to ground (from the
bases of Qt, 7), are not
critical. In general these
resistors should be of higher
value when substituting,
wnile the resistors bet ween
bose and Ie should be sub­
stituted at a IO 'Ner value. Of
course, all su bst itu t ed
resistors (either string) should
be of the 50me value, t.e.; all
15,000, etc.

I hove completed five addi­
tional clocks since writing the
article.
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Ralph E. Taqgarl WB8DQT
4 51 5 Ocrkwood Drive
Okemos M l 48864

S lo w sca n television can,
without a doubt , add the

si ngle largest new dimension
to amateur radio activit ies
since we started using phone.
Unfortunately, the way in
which most of us have used
this new mode is far from
cr eative. The advent o f new
o pera t ing conveniences such
as keyboards has not im­
proved matters; in fact, many
"video" exc ha nges have
d e generated into noth ing
more than typed exchanges
wh ich could be accomp lished
just as easily with RTIY. The
goal of SSTV o peration is to
add a visual dimension to a
Q5O, and if the miracle of

l6) 7.
"~'"

picture transrrussron fails to
add anything new to the
" rit ua ls" we pe rform on the
air, we have ach ieved little
beyond acquiri ng a rather
expensive novelty . There are
a few creative SSTV oper­
ators around - you can
recogn ize them because their
exchanges are livel y and inter­
est ing without having to
resort to magazine ce nt er­
folds to keep your a ttent ion.
Such a level of operating does
not come about simply by
acquiring gear - it takes con­
siderable time and attention
and some pract ice to devel op
o perating and program ming
techniques that will raise you

above the tee ming crowds.
The purpose of this art icle is
to acqua int both new and
sea soned SSTV o perators
with so me o f the ideas and
techniques that will help
make your pictures worth
watching. Let' s loo k at some
of these and see wh ich might
be applica ble to yo ur sit ua­
tion .

The fi rst area to co nsider
is programming - what do
you want to sho w? If t he
name of the game is worki ng
OX or simply seeing how
many stations you can work,
then it hardl y pays to spend
good money o n a ca mera.
Simpl y get a keyboard and

sta rt typing . Your countri es
to ta l wil l mount but the
QSOs will be as ster ile as the
typical imperso nal exchange
that marks so much amateur
operat ion these days. Of
course you will wan t a selec­
tion of ID slides and test
patterns for call ing CQ, 73
and all that jazz. We can also
throw in ourselves, but few of
us are good looking enough
to keep u p interest.with that
sort of materia l! There is, of
course, all that gear that you
have so lovingly assembled,
but let 's face it - my 58-102
loo ks very much like yours.
Even if you have a piece of
gear tha t I don't , it is



probable tha t I already know
what it looks like, o therwise
the advertisers are wasting a
fortune in promotio n! Your
shac k - the way you have
pi led all the junk toget her ­
is probably unique a nd a
picture of this can substitute
for a visit. Unfortunately, the
roster of material in most
stations runs only th is far.
This may thrill you to death
if you are new at the TV
game, but the prospect of
faci ng nothing but such
material on a Satu rday after­
noon when you have been in
the game for a number of
years is enough to make you
leave the rig off and socialize
with the wife and kids.

What about the wife and
kids? They rank high on my
list of subjects simply because
they acquaint people with the
fami ly - just use them in
moderation remembering the
fami ly movie syndro me. Are
there other horizons? What
are your interests? Are there
non-obscene topics that tu rn
you on? A photographic tour
of the points of interest in
your area adds a personal
touch . Subjects such as a new
model pla ne or anything from
yo ur o ther hobbi es also
brings you a litt le closer to
the op at the other end. How
about pictures from the last
vacation or telling a story
with pictures? The chances
are the guy at the other end is
use d to watc hi ng endless
streams of vid eo trash ; pro­
vide him with an interesting
program, and at least you' ll
gel a star in th e log and
maybe a friend for life! There
are some people who are too
busy to watch an interesting
presentation. If yo u happen
to get one of these, simply
slip him your ID or ty pe hi s
call letters, maybe jazzed up
with your leering face. He 'll
go away happy and the best
part is that the QSO won't
take much time! You can't
get lessons in creativity, but
look arou nd yo u with the
idea of saying something with
pictures tha t yo u coul dn't get

across on phone. If you start
th inking that way you will be
on the right track.

A second major fac to r in
SSTV operating is the way
yo u use your equipment.
There are several aspec ts to
this area, some aesthetic and
some technical. The tech nical
part is easy - make sure your
pict ures have adequate video
"swing" or co nt rast. There
are many ways to in sure this,
includ ing the W0LMD spec­
t rum analyzer (73 SSTV
H a n d b o o k ), my ow n
approach to budget signal
ana lysis (73, January 1975),
and some monitors su ch as
the Robo t and Venus which
now come with spec trum
a nalysis capability. Even
pedest r ian pictures look
better when t he camera is
properly adjus ted to provide
a good video swing. The
aes thetic part of progra m­
ming co ncerns goodies such
as lighti ng, camera angles,
sequencing of video so urces,
etc. Let 's loo k at some of
these.

One of the most apparent
shortcomings in most SSTV
operations is the matter of
lighting. The most common
practice is to mount a f1 ood­
lamp over the camera po int­
ing in the genera l di rec t ion of
the operator and hope for the
best. In a typical larger room
or one with dark walls, the
result is a pale face floating in
a sea of black - far more
suitabl e for halloween than
an exchange of pleasantri es.
Unless it can't be avoided,
never use a si ngle light source
for primary illumination of
the subject - the result will
be harsh and far from
pleasing. A si mple light bar
mounted above the camera
and having at least two fl ood­
lamps is the minimum light
installation you should con­
sider. If the room has a light­
colored ceiling, try "bounce
lighti ng" - directing o ne or
more lights at an angle
toward the cei ling to provide
more even il lumination . If the
camera can be arra nged to

view you against a close wall
or the gear - fi ne - but if
there is co nsiderable distance
to the nearest li ght surface,
the background wi II appear
black. A neat solution to thi s
problem which I saw at
W7 FEN's installation was to
mount a Hgb t-cof or ed
window shade on the ceiling
beh ind the operator (as
viewed from the camera).
When yo u want to transmit
live pictures, simply pull
do wn the shade to provide a
li gh t e r background. The
shade can be left up and out
of the way when not in use.
If the shade will be quite
close to you, it sho ul d be
grey, beige, or a distinct off­
white color to prevent satura­
t ion of the background. If it
wi ll be lo cated slight ly
further back from your
norma l seated position, it can
be white to compensate for
t he ad di tio na l distance.
Here's another hin t that as far
as I know also o rigi nated with
W7F EN. Control the in­
tensity of your lights with a
light dimmer o r motor con­
trol. This will eliminate the
need to get up and fuss with
the camera f-stop: yo u simply
dia l in the light intensity
required for good picture
rendi ti on . Ca me ra a nd
lighti ng angles are important
as well. Pro file views of the
operator are generally not as
pleasant as full face views ­
as much as people might
admire yo ur chin they st ill
like to meet you face to face.
Ideally the camera angle
should be just sl ightly ob lique
along with the lights to
emphasize facia l contours. If
strong shadows exist, fill
them in with supplementary
li ghts; light shadowing is
pleasant to view, but yo u
don 't want your face to look
li ke a lunar sunrise with
ext remes of light and shadow.
Try to set up the camera
position so that it is equiva­
lent to someone sitting in the
shack; avoid extreme camera
angles. No o ne likes a view
that looks like it originated
from the ceiling, while a view

of your face from the vicinity
of your navel is equally unsat­
isfactory.

Th er e should be less
t rouble with pictures of
equipment and ot her features
of the shack, for you can
make these at your leisure
and put them on tape for
later replay. Use good camera
angl es and arrange lighting to
avoid extre mes of light and
shadow. Hauling a ca me ra
around the shac k during a
QSO as a sort of gui ded tour
is to be avoided like the
plague. First of all, you rarely
make coherent conversation
as you are lugging everything
arou nd; secondly and perhaps
more important, the pi ctures
you produce this way are
li kely to be poorly lighted
a nd composed. It is muc h
easier to do it right and
commit the pictures to tape,
using them again when re­
quired .

Fo r general o perat ion,
cassettes are probably the
m o st f lex ib le pro gra m
medium. If you have a good
recorder with an accurate
editing counter, you can put
several programs o n a cassette
keying up the program where
required. If your tape counter
is not accurate, you are better
off using small cassettes (15
or 30 mi nutes) with a single
program per side so that you
only need start at the begin­
ningof each side to have the
program prope rly cued. The
mumbling and fumbling that
accompanies a n attempt to
find a certai n set of pictures
in a non-edited or poorly
control led tape will send the
fellow at the other end
loo king for a cup of coffee or
something stro nger, partic u­
larly if he has heard this scene
a hundred tim es before. Using
ta pe, the sta t ion with a single
camera can prepare mnu mcr­
able programs while keeping
the camera in position for live
pickup during actual opera­
t ions. If more than one video
source is available - mult iple
cameras, keyboard, or fl ying
spot scanner - the oppor-
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tumues for creative progra m­
ming are increased to th e
extent th at all these sources
can be uti lized toge ther in a
co herent manner.

Many o perators are also
amateur photograp hers and
maintain collections of 35mm
slides that represent excellent
potential program material. It
is usually not feasible to set
up the projector to work
against a small screen and use
the camera to pick up the
picture. Either the projector
o r camera must usually be at
an an gl e to the screen re­
sult ing in undesirable key­
stoni ng or foreshor tening of
parts of the picture. Even if
the space is available to use a
larger screen at a greater dis­
tance, the intensity of the
pro jected image drops off.
The solution is to use a rear
projection system. A woode n
frame between 1 and 2 feet
square is used to su pport a
piece of translusce nt plastic.
Th e pro jecto r is placed
behind the screen with the
camera set up on the other
side. You can set up your
slides in the proper order and
use t he sli de c ha nge r
mechanism to switch the
slides between SSTV fram es.
This technique can be used
with tape and a single ca mera
or it can be used with a
second camera wh ile you are
actually on the air. You
should put the slides in back­
wards so they will have th e
proper orientatio n when
viewed by the camera. If you
have a keyboard, one of th e

most usefu l things you ca n do
with it is to type "label
f ra mes" to be inserted
between pictures to provide
additional explanation of the
visual material. W~LMO has
designed a nifty ti tler circu it
that will put a one li ne title in
the actual picture frame. The
letters are rather small, which
makes them d ifficult to read
under noisy co nditions, but it
does elimina te th e need to
interrupt the picture se­
quence.

The flying spot scanner is
also a useful tool for handling
ro u tin e picture material
eith er as slides or photo­
graphs. Several designs are
presen ted in the SSTV Hand­
book. An FSS can handle CQ
and 10 slides, your cartoo ns,
and a ny photos you might
wish to transmit while leaving
the camera free for live
pickup .

The key to good progra m­
ming is to have a smooth fl ow
of ma ter ial. Pict ures shou ld
be changed during the frame
transit ion to avoid erratic dis­
play and poor conti nui ty. If
your picture handling mode
doesn' t per mit such rap id
changes, consider putting that
particular sequ ence on tape
so th e recorder can do th e job
of stopping one picture at the
end o f the fram e and start ing
a ne ther right before th e
arrival of a vertical sync
pulse. It takes some practice,
but you can produce ex­
cellent tapes without having
to cut and paste. Usually five
frames of a given subject is

the upper limit. Three frames
is probably o ptimum. Longer
programs shou ld be reserved
for excellent band co nditions
where with proper editing
te c hnique yo u c ould
probab ly drop to two fram es
per subject, th us saving 8
seco nds. Remember that the
fellow at th e o ther end will
be loo king at a 120 line
picture, so choose your sub­
jects accordingly. Obscure
pictures, such as the backside
of a sl eeping cockroach, may
be excellent for th ose en­
gaging " guess what it is"
games, but arc unsatisfactory
for general programm ing. The
macro-focus freaks are fo nd
of sho wi ng extreme closeups
of things like ICs and postage
stamps. While suc h mani prla­
tions wor k very well to
demonstrate th e equipment ,
they can be so-so in the
interest depart ment . I don 't
want to disparage stamps in
general ; it's just th at most of
us have seen th e common
garden variet ies. If yo u have a
collection of rare or beaut iful
stamps, by all means use
them. A note here : If you
want to use macro-focus to
maximum ad vantage, use the
camera in conjunction with a
suita ble fast scan moni tor.
Poorly focused pictures are to
be avoided, and th is pro blem
is more prevalent when you
start playi ng the macro-foc us
game.

A fi nal note in regard to
multiple camera sources. Why
not use a co mmon sync ge n­
erator fo r all sources

camera, FSS, and keyboard ­
to elimi nate wasted time in
swi tchi ng fro m one source to
another? Many FSS unit s and
most keyboards arc home
brew. Why not take the sync
signals from your commercial
camera and use th ese to co n­
t rol th e other video sources?
Broadcast sta t ions stay in
sync by using a common sync
source for all video sources,
and you can do the same.
This sort of thi ng is optional,
but it docs add a nice touch.
Those of you ou t there who
like to tinker with the gear
might consider the possi­
bility.

The key to a high class
operation is to choose inter­
esting pictures and hand le
them with the maxi mum ver­
sati li ty and technical ex­
pertise th at your equi pment
permit s. Putting togeth er a
qua li ty video operatio n is not
only a challenge - it wi ll
mean that other ope rators
will want to work you as
o fte n as possible and perhaps
pick up some hints for their
own stations. We are only just
beginning to learn to use this
new dimension and many
new techn iques will emerge as
we work on the subjec t. At
any stage, however, there is
no more excuse for sloppy
pict ure technique then there
is for a sloppy fi st or ham­
ha nd e d phone operation.
That kind of operating will
always be with us, but let's
see if it can stay in the
background as SSTV forges
ahead! -

IRON POWDER TOROIUS
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Don't Build This Project
- - watch for my next...

right angle bend in the
bottom of the wire and sol der
it to a male phono connector.
As most do-it -vourselfers will
tell yo u, you cannot solder to
a steel wire, suc h as a coat
hanger, without fi rst invo king
several deities. In my case 1
scraped the wire cl ean and
then used acid core solder
(borr or sl]. If you are
fast idious you can wash the
acid resid ue off with soa p and
wat er . Now beg, borrow or
steal the tcenv-wccnicst parts
yo u can find to complet e the
circuit. Carefu lly plan parts
placement and the order of
solderi ng so things will fit
(how's that fo r a cop-out"].
The o nly thing yet to con­
struct is the wire feet, which
were made out of the same
coa t hanger wire (see Fig. 1).
Do no t try to use the fil m can
as a bending fo rm for the
circle o f the wire fee t. A
f lashl ight battery works fine
for this a nd is much sturd ier
tha n the f il m can.

Thi s field strengt h met er
sits o n my desk and is noticed
and co mmented on by prac­
t ically no o ne. The o nly com­
ment it ever got was from a
fem ale visitor who said she
thought it was "cute ."

Don't bu ild this unit. Have
a cold beer instead. Watch for
my next pro ject ... an elec­
t ronic whoo pee cushion. -

"..-
79 1A)
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Fig. 3. Circuit diagram.

The next step invo lves
finding a sma ll pot to fit in
the can. Don 't try to buy a
new o ne. They 're very expen­
slve. Take the film can and
the meter to the nearest
surplus house and find o ne
t ha t wi ll fit with out
pound ing. Spend ar least an
hou r deciding just where you
are going to drill the ho le for
the po t. If yo u have co m­
mitted a single sin within the
past fifty years the hole will
end up in the wrong place
and yo u won 't be able to gel
the meier and the pot in the
can together. If by some
miracle yo u have gotten this
far , glue the meter and mou nt
the pot.

You will not ice that I have
a verti cal antenna o n the back
of th e unit. Th is was,
per haps, the easiest part .
Mount a fe male phone con­
nector in the cap of the film
can (it 's easier if you take t he
cap off first). Th e antenna
pro per is a piece of coat
hanger wire. Mak e a small

Fig. 2. Antenna.

near one end of the resistor.
Then, using a small instru­
ment (a cro chet hook wor ks
well] , carefully brea k the wire
goi ng to the resistor. The
next ste p is probably to go
out and buy ano ther meter
and tr y again - or give up
r ight now . In case you wer e
luc ky and have fina lly modi­
fied the meter , seal the ho le
with model airpla ne glue . Cu t
a hole in the bottom of the
film can to fit t he meter (l ot s
of luck ). The film cans are
made of plastic and are very
soft. Start t he opening with a
carefully d rill ed ho le and
fini sh it off with a pen knife.
Have plenty of film cans on
hand before you start t h is,
and run cold water over yo ur
head after every third try. If
you have gotten thi s far you
will rea lize that the o nly way
to sec ure the meter in the can
is to glue it the re. Don 't gl ue
it yet! You st ill have a good
deal o f teeth gnashing before
yo u 're read y to ti e things
down.

~ I
> . ~~
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Fig. f . Feet.

W hen I fir st got thi s
brainstorm I thought

I woul d earn a place in ham ­
dam for building the world 's
smallest field strength meter.
It may not be the smallest
but it ought to win an award
for something. Like many
other pro ject s that should
have suffered an early death ,
th is o ne started with a surplus
of 35 mm film cam and the
questio n " What i f ... ?" I
might also add that thi s
pro je ct sta r t e d with a
deficiency of thought. The
meter is a l uni ng meter
offe red in many hobby
cata logs and said to have
"hundredsof uses." Residence
in a 35 mm film ca n is not
one of these uses. If you
should be so foolish H to buy
one of these meters you wi ll
probably find that it has an
inter nal shu nt resistor whi ch
will reduce its sensit ivity for
thi s usc. Thi s ca ll s for a littl e
creat ive destruction . Using a
drill bit held in your hand,
carefully dr ill a small hole
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C~ Regenerator/Processor

-- also has TTL output for digital work

allow as mu ch fl e xibilit y as 1
desired for exper ime ntation.
By using o p a mps a nd care­
fu lly separating funct ions, the
fC circuit o f Fig. 1 evo lved.

Note, in Fig. 1, that in
each of the three o p amps we
have the o ption of using vel­
tage gain or not, as we
choose. The first o p a mp,
around which is built the
"clipper," is o pe rat ed at a
gain of XII. When t he peak
au dio input voltage exceeds
about 0.45 volts, the output
o f Ul A (pin 3) is at 7 volts
peak. Since the invert ing
input of U1 A (pin 1 ) is a
virtual ground, the output
vol tage is e ffect ively across
the two inputs of U1 (pins 2
and 3). No te that only pins 2
a nd 3 of U2 are used , because
th is inexpensive op amp is
being used as a matched pair
o f 7 vo lt back-to-hack zener
diodes. When the output of
U1A attempts to exceed
abou t 7 volt s pea k (e it her
plus or minus ), U2 goes into
zener breakdown , lowering
t he gain o f the amplifier bu ilt
around U1A (by effectively
putting a resista nce in parall el
with t he 10 k negati ve feed­
back resistor ), so the clipper
prevents th e out put of U1 A
fro m ever e xceeding a (±)
vo ltage o f roughly 7 volts.

U1 B is the heart o f an

D.C •

•
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t he whole idea back to life ; a
fellow ham wanted to build
an automatic Morse code
printer and needed a device
to turn the no isy CW output
of a receiver into TIL "ones"
and "zeros." Th is had been
done before in referen ce 2 by
a c ircuit composed of five
discrete transistors and 3
diodes, but the circuit didn 't

the au thor ind icat ed th at he
had every int ent io n of re­
doing the Paine Killer using
se miconductors; he may ha ve
done so, bu t it ne ver ca me to
my attention. ~'y o wn plans
to build a more modern ver­
sion of W60l 's ci rcui t were
shelved in the " must get back
to that some day" category.

A new application brought

•

•

I n an article in 1964 , W601
described a device called

the "Paine Killer," which was
designed to c rea te a clean
tone o ut put from a relatively
noisy CW signa l from the
audio out put of a com muni­
cat ions receiver . I The ci rc uit
ut il ized tubes a nd a relay, as
d id most such eq uipment of
the da y. Correspondence with

\~)BO
"'.....
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Fig. f . 0 1 - IN4454 or IN914; VI - National LM f 458N or Motoro la A'CI 458Pj V2 ­
National LM 709CN or Motorola ffEP-C6103P; U3 - National L/1'1 74 f CN or Motorola
HEP-C6052P; U4 - National LM31I N or Motoro la MLM31I PI ; US - National LM380N. All
capacitors 50 V my lar except where indicated.

than tha t o n pin 2, the
out put (p in 7) is " low. " Since
the voltage on pin 2 is set by
the "voltage tr ip level " pot at
(say) 1 volt , a zero de voltage
at pin 3 causes the LM 3 11
out put to go " high." A 1Ok
resistor fro m pin 7 to pin 2
provides hysteresis and noise
immunity to the com parator.
The LM311 is capable of

load t ime constant of this
diode detector is approxi­
mately 5 mill iseconds, wh ich
is a short eno ugh t ime con­
stant to allow recep t io n of
v ir t ua ll y all Morse code
speeds . The de level across
par t o f the detector load is
fed to U4, an LM 311 voltage
comparator. When th e de at
pin 3 of U4 is more positive
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until oscillation stops. An
800 Hz input signal can then
be appl ied, and the inject ion
level pot increased until oscil­
la t io n s tar ts again. The
osci llat ion should only persist
when an 800 Hz signal is
presen t at the input.

The output o f the injec­
ti on locked oscillator is
recti fied by 0 1. The de tector

act ive bandpass filt er with
uni ty voltage gain, centered
at 800 Hz, with a Q of 4. The
design of th is active fil ter is
beyond the scope of this
art icle, but can be foun d in
reference 3. The Q being 4, of
cou rse, means that the filter
is 800 Hz/4 o r 200 Hz wide
at the -3 dB points, tha t is,
wh ere the voltage response is
down to 0 .707 o f its max i­
mum value.

Around U3 is buil t an
injection locked oscillator.
The osci lla tor is basically a
phase shift type, with the
gain set at a val ue lower than
that which will sustain osci lla­
t ion . Since the non-invert ing
input (pin 13 ) is not involved
in the oscillator feedback
circu it (except for the reo
q uirement of being grounded
via some finite impedance ), it
may be used as a co nvenient
input po rt for external
oscillator injec t ion. The trick
here is to increase the gain of
the osci llator (adjust the
500 k tr impot ) with no aud io
injection, until oscillat ion is
s us ta ined; th is oscillat ion
should be near 800 Hz. Slight
ad justment of any of the
three 0.01 u F capacitors in
the RC feedback networ k can
be used to put the oscil lator
" right on." The o sci lla tor
gain can th en be decreased
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audio shoul d sou nd pretty
much as it would from the
receiver by itself. The o nly
d ifference sho uld be that
large impu lsive noi se s are
limit ed . The roar and grind of
rece ived backgrou nd noise
will be just as fat iguing as
ever, however. In the
" d ipped and fil tered" posi­
t ion , a CW signal (properly
tun ed to an 800 Hz beat ) will
take on a "soft " sound , and
the gri n di ng background
noise will be considerably
decreased. Finall y, in the
"processed" position, a CW
signal (properly tuned to 800
Hz) will appear to " pop in
and out" wi th sl ight ly off­
frequency heterodyn e signals
in the back ground at a con­
siderably red uced level. If the
oscillator gain control is set
too close to th e verge of
self-oscillation, incoming
noise will give an oscillator
out put that sounds much like
a na rr ow c rys tal fil t er
" ringing" with no ise input.
Too high an injec t ion level
will cause the background
off-frequency signals to be
objectionably high . The user
mus t make the final com­
promise in set ti ng these con­
t rols o n a subjec t ive basis. e

LOGIC PROBE KIT

Chesapea ke Digit~1 Devke5 Inc .
P.O , BOX 341

Hav'e de Grace, Md . 21 018

$14.95
(p illS shippi ng)

Now! A Dig,tal Logic Probe kit a t a .ulist ie
price . Re d. Gree n. and Ye llow light Itm, tt, ng
diodes signal the p resence 01 log,c 1e ".110
encounte red ,n dig ital cI rcuit ry. UI,Ii ,al;on
of tra nSIs t o r a nd ,ntesrilled c,rcu,1 s w,tching
techniques penn't t he Ol GA PEAKE·... to
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cond'h.ms. Comptele k,t Includong . n y
,ns truchOn$ '$ ..vai lab'" now from .••
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lion. The power indicator is
an LED type for long life,
and operates at 10 mA from
the -18 volt unregulated bus.

Since the CW processor
has an input imped ance of
abo ut 1000 Ohms, it can be
drive n by the output o f
nearly any receiver. It i... a
goo d idea to substltute a
r evi ... tor of the nominal
speaker impedance of the re­
ceive r, and then connect the
processor aeross tha t resistor.
For 4 , 8, and 16H spea kers,
the add itional looon wil l
cause no apprec iable mis­
match. For a receiver with a
600n output impedance (like
the R390A), a resistance of
1,Soon wo uld be used, so
tha t the paralle l combi nation
co mes out 600n .

In operat ion, when o ne is
in the "cli pped" po... ltlon, the
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Fig. 2. U6 - National LM341 -5 or Motorola MC7S05 or HEP·C6110P; U7 - National LM326f1
(with T05 finned dissipator clip-on); BR I - Motorola MDA920-3 or flEp· R0802 integrated
bridge; LED - flP5082-4882 {l tewlett-Packard] or Motorola HEp·P2000.
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Frequencies to 263Hz
available on special o rder

QUENCIES AVAILABLE

67.0 XZ 11 8.8 2B
71.9 XA 123.0 3Z
74.4 WA 127.3 3A
77.0 XB 131.8 3B
79.7 SP 136.5 4Z
82.5 YZ 141.3 4A
85.4 YA 146.2 4B
88.5 YB 151.4 5Z
91 .5 ZZ 156.7 5A
94.8 ZA 162.2 5B
97.4 ZB 167.9 6Z

100.0 1Z 173.8 6A
103.5 1A 179.9 6B
107.2 1B 186.2 7Z
110.9 2Z 192.8 7A
114.8 2A 203.5 M1

K-1 Field replaceable, pluq-ln ,
freq uency determ ining
elements $3.00 each

.~x2.0x.9" high
Frequency accuracy: .:t. .35Hz

• Frequency stability: .:t. .1 Hz from -30°C to + 85°C
• Powered by: 6vdc at s.sma

, 12vdcal 21ma
16vdc at 37ma

• Output voltage: 6vdc Input-1.8vRMS
12vdc input-3.5vRMS
16vdc input-4.0vRMS

Compatible wilh all sub-audible tone systems such as:
Private Line, Channel Guard, Quiet Channel , etc.

• Powered by 6·16vdc, unregulated
• Field replaceable, plug-in, frequency determining elements
• Excellent frequency accuracy and temperature stability
• Output level adjustment potentiometer
• Low distortion sinewave output
• Available in all EIA tone frequencies, 67.0 Hz·203.5 Hz
• Complete immunity to RF
• Reverse polarity protection bullt-ln
• All connections to board made with push-on

connectors, color coded wires supplied
• Instant start-up
• Frequency selection made by either a pull

to ground or supply on control lead
• Full 1 year warranty
• Mounting hardware supplied

$79.95 each

Wired and tested, complete with
8 K·1 elements (specify frequency)

communlcatlonl Ipeciali/tl P.O. BOX 153 . BREA. CALIFORNIA 92621 • (714) 998-3021
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Dependable Timer

-- for darkroom, repeater, etc.
ha ve been published on
si mple interval timers, the
majority of these timers have
major drawbacks of o ne type
or anoth er . Timers using the
55 5 chip are subject to fa lse
triggering in a lo t of cases.
UJT timers suc h as those I
d e scr i bed in my artic le
"Simple Repeater Control
Timers" are temperatu re
sensitive and will suffer a
change in t ime interval as the
temperature varies. This is
especially annoying for
repeater timers where the
"three minute time" interval
gets shorter and shorter as the
temperature gets colder. In
additio n to these drawbacks,
any timer which uses an RC
n ctw ork as t he tim e
d e t ermini ng network will
suffer fro m proble ms when
lo n g ti me intervals are
re quire d , since the RC
network beco mes a high
impeda nce network in this
instance . Internal resistance
in c a pacitors and high
resistance flux shorts will

."

reliable, and requires no
alignment or adjustment. It is
acc urate to ± l /60th of a
second.

Whi le numerou s art icles

-ev

enlarger t imer or general
purpose t i me r wh e re
acc urate, consistent t ime
cycles are required. It is
progra mmable by switches, is

Fig. J. Basic timer circuit.
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T his article descr ibes a 60
Hz, line frequency based

precision interval timer de­
signed for use as a repeater
t i m e r , a p hotograph ic
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ope n, cou nting will be by
1/10 second intervals.

The count is started by
rna mentarily pressing the
start button, 51. This " sets"
the set-reset flip flop made
from gates of IC3A, a 7400.
At this point, all cou nters are
reset and ready to count, and
the relay is turned on. IC4, a
7490, is used to count by
ones and deliver a BCD
output to the 7445 decoder,
IC5. The tens output of IC4
goes to the input of IC6, for a
cou nt by tens. IC7 decodes
the BCD output from IC6.
The outputs of the 7445 BCD
to decim al decoder wil l sink
curren t or go low when the
proper cou nt is reached. If

..
'w
n~("

Fig. 4. Relay driver.

Fig. 3. 60 Hz clock.
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used to provide the requi red
4 volt pulses.

The 60 Hz pulses as they
come from the clock are
divided by 6 in IC1 (Fig. 1),
producing a train of pulses
occurring at 1/10 second
intervals. For time intervals
of short duration, these 1/10
second pulses are counted
directly. A 7490 decade
counter (lC2) is used to
divide by 10 to give a stream
of pulses occurring at 1
second intervals. This 7490 is
switched in or out of the
circuit by a series of gates in
IC3, a 7400, depending on
the setting of switch 52. If 52
is closed, counting will be by
1 seco nd intervals. If 52 is

-- ­, . ,
,_ 'U

has counted the number of
pulses set on th e switches, the
counte r stops. The eight
in tegrated c ircuits perform all
functions needed to do the
counting and to determine if
the desired coun t is reac hed.
The 60 Hz power line
through a 24 V ac
transformer and associated
circuitry is used as the
"clock," a source of pulses
occurring at a 60 Hz rate
(Fig. 3). The 60 Hz line
frequency is accurate when
obtained from commercial
power lines. You can prove
this to yourself by
determining the amount of
error in an elect ric
synchronous clock over a
month's time. The percentage
of error is a small fraction of
a pe rce nt. A dropping
resisto r, a zene r diode and a
voltage divider network are

Fig. 2. Switch wiring.

,
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create havoc with these high
im ped a n c e ci r c uits .
Furthermore, in cases such as
an enlarger timer where it is
necessary to selec t diffe rent
time intervals, problems arise
with selection of precision
t im i ng cap acitors a nd
resisto rs, or problems arise in
that each liming range must
be adjusted.

The primary disadvantage
of the circuit described in this
article is that it is time
consuming to wire up 8
integrated circuits. The
advantages, however, are
numerous. This timer does
not suffer from any of t he
prob le ms p reviously
me ntioned. It will maintain
i ts acc uracy ove r a

o
temperature range of 0 C to
70°C and will operate over a
range of - 5SoC to +12S"C
merely by using the next
better grade of fC (military
grade). It takes no special
skill to bu ild and requires no
special equipment to align. In
spite of the fact that the basic
circuit uses 8 ICs, the timer is
not expensive to build. The
cost of the 8 ICs is $7.50; the
two good quality switches
will run about $9.00. If you
have a good junque box,
there should be li ttle
additional expense.

Theory of Operation
T his precisio n interval

timer is no t a complex devi ce.
It is merely a counter that
cou nts pu lses in either one
seco nd o r 1/10 seco nd
in tervals. A pair of switches is
used to set the desired
number of pu lses to be
cou nted. When the counter
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Fig. 5. Po wer supply. Notes: T. Use either four' A 60 pi v diodes or an inexpensive diode bridge
unit. 2. Using fixed instead of variable resistance, Rl should be 6.TSk 1% and R2 should be
2.97k T%. Using circuit shown, adjust for 5 V de out. 3. Use four 2. 7 Ohm ~ W resistors in
parallel.

Construct io n

Mo st builders have a
tenden cy to cram too much
into too small a space. For
that reason I used a big
16x6x 3Yl inch minibox . If
yo u use what is available
from the junq ue box, you
will p robab ly need all the
room availab le.

In my unit, I mounted the
power suppl y, the relay, the
r e l a y dr iver and t he
compo nents for the 60 Hz
clock on the bottom of the
chassi s. I then used a piece of
IC breadboard to mount the
ICs on , and then mounted the
PC board and the switc hes on

and turn ing the rel ay off. In
operation, the switches are
set to the "time-out" time
desired. If the input signal
remains on for too long, the
time interval will be passed, a
stop pu lse will be generated
and th e relay will open up.

Note that the basic tim er
wil l time to 99 second s, an
interval which sho uld be lo ng
enough for most app lications
includi ng a repeater t ime-o ut
timer. In the event that a
lon ger time in te rval is
required, the time interval
may be lengthened by a
factor of ten by inserting an
additional 7490 integrated
circuit into t he circu it at
point " Z" as shown in Fig. 6.
If you wish to program this
time r to three significant
digits, rather than the two
provided, then use the circuit
in Fi g. 7 instead, to add on
one more switch and an
add it io nal power of ten. Note
that only on e addit ional 7490
may be added into the circui t
using Figs. 6 or 7 without
in cr e as in g the d rivi ng
capab ility of the set-rese t ffi p
fl op in IC3A.

The power supply is not a
crit ical item. Feel free to use
other circuits such as circu its
using si mple three termi nal
regulators. The eight ICs and
the relay draw o nly 250 to
300 mA, so a fancy supply is
not requ ired. T he circuit used
is the one recommended by
Signetics. "

V fOEG Ou T

.flOX )".

you were to con nect a low
current tamp from +5 V to
the "9" outpu t on one of the
74455, the lamp wou ld light
whenever a count of nine
were reached. A seri es of
gates is used to logically
" AND" the swi tch selected
outputs of the two decoders
together to prod uce a stop
pulse. When a sto p pulse
occurs, the set-reset flip flop
in IC3A is reset , tu rning off
the relay and turning off and
resett ing all counters.

The basic circuit as shown
in Fig. 1 can be used in any
environme nt where manual
operation may be used. I used
my ti mer as a high quality
photographic en larger timer. I
merely plugged the enlarger
into the 117 V circu it
switched by the relay .

I n a ny case where
au tomatic start or automatic
reset is required , the two
connections X and Y should
be used. Ground ing point X
will start the circ uit and
groundi ng po int Y will reset
the circu it before the t iming
interval is complete.

In order to use the circ uit
as a repeater timer, some
minor additional ci rcuitry is
required. The circuit in Fig.
S is connected between the
CO R and points X an d Y.
The contacts of the relay are
con nected to the push to talk
circu it. T his simple circ uit in
Fig. 8 delivers a fast pulse to
the start circuit when the
COR contacts are closed.
When the CO R contac ts are
ope n t he s to p line is
grou nded , resetting the timer
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the top as shown in the
photograph. You may make
you r o wn PC board o r you
may usc a breadboard such as
Vera =11821, available fro m
Cramer fo r $7.35. If you wish
you may also use Vector
board o r the equivalent.

When yo u arc wiring the
bas ic timer, yo u will want to
con sider the quest io n of
whether or not to use IC
sockets. In my unit, I wired
to the ICs directly with
sockets. If yo u use surp lus
ICs or have a habit of blo wing

lCs , th en use sockets.
Remember that sockets are
expensive and decrease the
overall reliability of your
un it. After complet ing all
solder connec t io ns to the
basic timer board, clean the
board well with a toothbrush
dipped in Trt-Clor-Ethvlere
or similar so lvent. Clean the
board until all traces of flux
arc gone . Flux that remai ns
on the board may cause
tro uble initi all y . If it doesn 't
cause a proble m right away, it
will later on.

T h e on ly components
which are critical are the
switches. In thi s circuit, the
swi tches handle ve ry little
current ; thu s th ere is not
e no u g h current being
swi tched to keep the contacts
clean . Because o f this, it is
important to use a good
enclosed switch, or a switch
made for IC work.

Conclusio n

The timer described in this
art icl e h a s bee n us ed
primarily as an en larger timcr

in the darkroom. It has been
successfully used for qui te
some time now. I have also
tested it as a repeater timer
for an experimental repeater
which we worked o n in the
Hartford CT area. If you
follow the hints in this article
and make no wiring errors, it
sho uld work the first lime.
Good luck . •

I G. Allen, R. Sobus, Ham Radio.
Sept. 1972, p . 46 .
l ' n tegrated Circuits. Signet ics,
19 72, p. 6 ·47 .
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Anthony R. Curtis K3RXK
246 Woodlan d Drive
State College PA 1680 1

What's Up on 156 MHz?

-- meet the marine world above 2m
T he tide was out and the

digi tal depth sounder
buzzed an under-seven-feet
warning in the cabin of the
sloop Freelance as I cranked
over and warmed up the
diesel. Overhead, beside t he
co m pa n ionway from the
coc kpit, the marine VHF FM
ri g chattered wit h Saturday
morni ng pilots looking for
signal reports.

I pushed In a button
marked WX-2 on th e tra ns­
ce iver and a co nt inuo us
we a t h er b roa dcast fro m
Washington told me it would
be a sunny September day
with a peppy 12 naut ical­
mil e s -p e r-h o u r b re ez e .
Depressing a red priority
button o n the Hv-Seas 55
marine r ig brought its receiver
back to channel 16, the emer­
gency and general ca ll ing fre­
que ncy monitored by all
boats on the Bay. A quick
crac ki ng of the sque lch veri­
fied the transceiver was re­
ceiving.

The depth sounder t rans­
ponder , mou nted in a hole
thro ugh the hu ll under the
bow of th e si ngle- masted sa il­
boat, tr iggered a buzzer in the
cabin as sma ll waves got
behind t he seawall of t he
mar ina and roc ked the boa t.
Whenever the transponder­
to-bottom distance was less
then seven feet, the in-cabi n
buzzer sounded.

Climbing the companion­
way stairs out of the cabin
into the cockpit, I stationed
mysel f behind the pilot wheel
and slipped the diesel into
reverse. The 31-foot fiberglass

"'-:0 ' 88
\ ·'h~/

sloop chugged bac kwards out
of slip 91 . Clear of the moo r­
ings, I put the helm hard over
and powered forward into
open water of Anna po lis
harbor.

I glanced at my chart of
the harbor waters and co rn­
pared depths marked o n that
map wit h sou nd ing depths
be ing read out o n a digital
display in th e cockp it. Motor­
ing ahead to a point off the
Severn Rive r, I turned to star­
board, facing the giant naval
radio towe rs on Greenbury
Po int and the wide harbor
mout h ope ning into Chesa­
peake Bay.

I leaned bac k down the
com pan ionway into the cab in
an d killed the diesel. Reach­
ing u p, I liste ned again to
WX-2 on the marine radio fo r
a predic t ion of wi nd speed
and directio n. The broadcast
outloo k appeared to compare
correctly with indications of
my red ya rn wi nd telltales
tied halfway up the mainmast
shrouds. I pun ched the radio
back to channel 16. The
Yaesu FT-101 -B HF trans­
ceiver was lashed to the navi­
gat ing table in the cabin and
my Wilson two meter hand­
he ld was strapped to t he
cabi n bulkhead in arm's reach
of the cockpi t hatch.

Wi th WN3A lQ maintaining
the helm in the directio n of
the Bay, I went on deck to
free the mainsail and run it
up smartly. I winched the jib
sheet to a moderate tension
on the sail as we moved o n
the wind. The 5/8 wavele ngth
VHF gain antenna 40 feet

above on the masthead bent
slight ly toward the stern in
the wind .

Parked in the Bay ahead
were three h uge fre ighters
and a tanker, bound for Balti­
m o re h a rb o r . WN3A IQ
turned up the volume on the
marine rig and switche d to
com mercial cha nnels to see
what the sailors from fore ign
land s were talking about (see
Table 1 for uses mad e of
diffe rent VHF FM marine
rad io cha nnels).

A Gree k freighter had sent
a dozen crew members into
Annapol is o n shore leave.
They were returning in a large
orange dinghy . One was
talki ng with the bridge of his
ship, using a handle-talkie like
the two meter HTs. We sai led
straight out into the Bay
toward Kent Island to inspect
the Gree k reboarding o pera­
tion.

Circling the fre ighter, not
an easy task under full sa il,
we headed sout h to ward the
Thomas Po int Lighthouse.
The t ide was sti ll going out so
we moved down the Bay at
what we calculated was a
rapid seven knots. That 's
when eavesdropping on t he
mar ine cha nnels got exc iti ng.

The freighters were behind
us, and we fe lt guilty about
not monitor ing chan nel 16 so
we switched back to that
freque ncy (see Table 2 for
VHF FM mari ne radio chan­
nel nu mbers and their corres­
ponding freque ncies).

Almost immed iately we
h e a r d , "Coas t Gua rd
A n na polis. Coast Guard

A n na po lis. T his IS Sea
Scra per. The yacht Sea
Scraper. Wh is ke y Z ulu
Yankee F o u r Nine Si x
Seven."

The quick response was,
" The yac ht ca ll ing. This is
Annapolis Coast Guard."

"Coast Guar d. We're
agro u n d on shoal near
Tho mas Po int Li gh t ," Sea
Scraper came bac k.
WZY-4967 was his FCC­
assigned VHF FM marine
radio call letters.

"Can yo u go to channel
22?" the Coast Guar d radio
officer as ked.

" Yes, we can. This is Sea
Scraper going to channel 22,"
the yacht skipper replied be­
fore QSYi ng to the Coast
Guard channel.

The Coast Guard radioman
sai d on cha nnel 16, "Bay
Chaser. Coast Guard Aux­
iliary Vessel, Bay Chaser. This
is Coast Guard Annapolis.
Come in."

T h ree long- time Bay
sailors, volunteers in the Aux­
iliary, had bee n cru ising in
their power boat in the Bay
off Sout h River. "Go ahead
Annapo lis. Th is IS Bay
Chaser. "

The Coast Guard asked if
Bay Chaser would QSY to
channel 22 to establish com­
mu nications and hel p out in
the Sea Scraper emergency.
Bay Chaser left channel 16.
WN3 A IQ sw itched our
55-channel mari ne rig to
cha nne l 22 to liste n in.

Rendezvousing on chan nel
22, the Coast Guard ex­
plained the problem to Bay
Chaser. Sea Scraper had ven-



Channel Frequency MHz
Function Number Ship Transmit Shore Transmit Pcmt-tc -pctnt Kind of Traffic

d istress,
safety and 16 156 .8 156 .8 sh ip to ship distress and
call ing ship to sho re call ing

intership 6 156 ,3 156 .3 ship to ship safety
safety

navigat ion 13 156.65 156.65 ship to ship locks, canals,
sh ip to sho re p ilots, b ridges

e nviro nment 15 156. 75 shore to sh ip e nviron menta l,
rece ive on ly hyd rog rap hic

state 17 156 ,85 156.85 sh ip to sho re governmental
control secret

po rt 12 156.6 156.6 ship to ship US Coast Guard
operat io ns sh ip to shore

14 156.7 156 .7 same as 12 USCG a nd po rt au thor it ies

20 157.0 161 .6 same as 12 port o perations
65A 156.275 156.275 same as 12 same as 20
66A 156.32 5 156. 325 same as 12 same as 20
73 156 .675 156.67 5 same as 12 same as 20
74 156 .725 156.725 same as 12 same as 20

com mercia l 7A 156.35 156.35 ship to ship com mercia l bu siness
ship to shore

8 156.4 ship to ship onl y same as 7A
9 156.45 156.45 ship to ship sam e as 7A

ship to shore
10 156 .5 156 .5 same as 9 same as 7A
11 156.55 156 .55 same as 9 same as 7A
18A 156.9 156.9 same as 9 same as 7A
19A 156 .9 5 156.95 same as 9 same as 7A
67 156.375 sh ip to ship o nly workboats
77 156 .8 75 ship to ship only com mercial, b usi ness
79A 156.975 156.975 same as 9 same as 7A
80A 157 .0 2 5 157 .025 same as 9 same as 7A
88A 15 7.4 2 5 ship to ship o n ly f ish ing vessels

non- 9 156.45 156 .4 5 ship to ship clubs, marinas,

commerc ial ship to sho re yard s. etc.

68 156.425 156.42 5 same as 9 yach ts

69 156.475 156.475 ship to shore only clubs, marinas,
yards, e tc.

70 156. 52 5 ship to ship o nly yachts
71 156.575 156 .575 ship to sho re only same as 69

72 156.62 5 ship to ship only yachts

78A 156 .925 156.9 25 sh ip to sho re only same as 69
83CG 157 .175 15 7.1 75 ship to ship US Coast Guard 's

ship to shore Auxil iary o nly

p ublic 24 15 7.2 161 .8 ship to coast telep ho ne calls

correspondence 25 157 .25 161 .8 5 sh ip to coast telepho ne calls

(te lephone 26 157 .3 161.9 ship to coast telepho ne calls

calls) 27 157 .35 16 1.95 sh ip to coast telepho ne catts

28 15 7.4 162 .0 ship to coast t elephone ca lls

84 157 .225 161 .8 25 ship to coast telepho ne calls

85 157 .27 5 161 .875 ship to coast telepho ne calls

86 157 .325 161 .9 25 ship to coast t elepho ne calls

87 157.375 161 .97 5 ship to coast te lepho ne calls

NOAA WX l 162.55 rece ive only weathe r broadcasts

wea ther WX 2 162.4 receive only weather broadcasts

service

Table I. How VHF FM Marine Radio Channels Are Used in the USA.

tured into shoal wate rs of
about th ree-foot depth while
atte mpting to get up clo se to
pho tograph the p icturesque
old Thomas Po int light­
h 0 u sc . Sea Scraper had
plowed so far into soft mud
on the botto m of the Bay she
was stuck. The captai n had

tried to power backward s out
of the hangu p but couldn' t
budge the craft.

Bay Chaser establlshcd
di rect co mmu nications with
Sea Scraper on cha nne l 22
whi le the Coast G uard stood
by . Coast Guard also kept
one .ear coc ked toward cha n-

nel 16 in case other emer­
gencies came alo ng.

"Bay Chaser. Th is is Sea
Scraper. We may have
dam aged our hul l. We're
ta king o n some water in the
engine room." The Aux il iar y
t ried to speak sooth ingly to
those list ening aboard Sea

Scraper wh ile man euvering in
close enough to toss over a
line.

WN 3AJQ went for ward,
leaning out into the pulpit fo r
a better view. We sailed
silent ly neare r the action
sce ne, witho ut coming close
enough to interfere. Mean-
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Function
Ship to Ship Ship to Shore

,

x

ship receive on IV
x di st ress ca ll

Kind of Traff i c

interna t ional only
international only
international only
international only
international only
safety
international o nly
commercial
commercial
commercial
commercial
commercial
port operat ions and
US cease Guard
locks, canals, pilots
p orts, US Coast Guard
environmental
dis tress and
ca lling
state cont rol
interna tional o nly
commercial
inte rnational o nly
commercial
port operat io n s
internatio nal o nly
US Coast Guard o nly
international o nly
US Coa$! Guard
international o nly
US Coast Gua rd
telephone calls
te lephone calls
t elephone calls
telephone calls
telephone ca lls
international o nly
international only
internationa l o nly
in terna t ional only
interna ti onal o nly
international only
p ort operations
inte rna tional o nl y
port operat io ns
comme rcia l
non-commercial
non -commercia!
non-comrnerctat
non·commercial
ncn-ccmmerciat
port operations
POrt operations
commercial
interna tional only
non-Q)mmerci al
international o nly
commercial
in te r na t io na l o nly
commercial
international o nly
inter na tio nal only
internat io nal o nly
USCG Auxiliary o nly
t e lephone calls
telepho ne calls
te lep hone calls
te lep hone call s
international o nly
comme rcial
NOA A v.eather broadcasts
NOAA weather broadcasts

156.425
156.4 75

161 .525
156.925
161.575
156.975
161 .625
157.025
161 .675
161 .725
161 .775
151.1 75
161.825
161 .875
161 .925
161 .975
162.025

156.65
156.7
156.75
156.8

160.65
160.7
160.75
160.8
160.85

156.675
156.725

156.45
156.5
156.55
156.6

162.55
162.4

156.575

156.85
161 .5
156 .9
161.55
156.95
161.6
16 1.65
157.05
161.7
157 .1
161.75
157.15
161.8
161.85
16 1.9
161.95
162.0
160.625
160.675
160.725
160.775
160.825
160.875
156.275
160.925
156.325

160.95
156.35

156.05
156.1
156.15
156. 2
156.25
156.3
156.35
156.35
156.4
156.45
156.5
156.55
156.6

156.65
, 56.7
156. 75
156.8

156.85
156.9
156 .9
156.9 5
156.95
157.0
15 7.05
157.05
157 .1
157.1
157 .15
157 .15
157.2
157.25
157.3
15 7.35
157.4
156.025
156.075
156.125
156.175
156.225
156.275
156. 27 5
156.325
156. 325
156 .375
156.425
156 .475
156.5 25
156 .5 75
, 56.625
156.675
156.725
156.875
156.925
156.925
156.975
156.97 5
157.025
157.025
157.075
157 .125
157 .1 75
15 1 .175
157 .225
157 .275
157 .32 5
157.375
157.425
157.42 5

Frequeney MHz
Ship Transmit Shore Transmit

Table 2, Channel Numbers and Frequencies in Use in the VHF FM Marine Radio Service.

Channel
Number

13

"15
16

1
2
3

•
5
6
7
7A
8
9
10
11
12

17
18
l BA
19
19A
20
21
21 CG
22
22CG
23
23CG
2'
25
26
27
2B
60
6 1
62
63
64
65
65A
66
66A
67
68
69
70
71
72
73
7.
77
78
78 A
79
79A
BO
80A
81
82
83
83CG
B.
85
86
87
68
88A
WX ,
WX 2

The repl y was, " OK, Fred.
You slay on board . We 'll lake
them in low to South River
Marina . They can get things
checked out there."

With that , things got
routine even though the chan­
nel 22 com munlcat lons con­
t inued for so me time. The
Aux iliary untied fro m the
Scraper and hoo ked a line
fr om its stern to the bow of
Scraper. Bay Chaser began
pulli ng Sea Scraper toward
the nearest boatyard where
damage coul d be surveyed
and repairs made. Radio con-

L------ -- J tact was maintained wi th an
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occasio nal t ransrmssron from
Joe to Fred.

With WN3AIQ at the
helm, I reached into the cab in
and changed the radio back
to WX-2. The special forecast
for Chesapeake Bay was o n.
The day would continue to
be pleasant ; t he evening
would be fi ne. I checked
WX-l and fo u nd a different
governme nt sta tio n trans­
mitting. It a lso was full
quieti ng in th e receiver. Wh en
sailing in the Annapo lis ar ea,
I usua ll y pay attent io n to
WX-2, but WX·1 co uld be
used . Th eir fo recasts over lap .
One o r the o ther of the two
we a th er frequencies ho ld
lo ud an d cl e a r signals
wherever you are o n the Bay.

Back o n channel 16, the
communication'> were only
those which could be jus tified
as necessary . Occasionally. a
skipper would pop up on
frequency asking for a "radio
check." Somebody woul d
come back, "You're lou d and
clea r." Bo th boats wou ld

ident ify by boat name and
FCC call letters. Radio checks
are in the gray M ea o f legality
and are not encouraged by
the Coast Guard. But, some­
t imes a ski pper gets edgy
about who woul d be able to
hea r h im in an eme rgency. He
asks for a fas t radio check
and usually gets it.

Co m m u n ic a t ions heard
regularly on channel 16 might
inclu de pleasur e boats hailing
each other by boat nam e a nd
rad io ca ll le tter s; pleasure
boats ca lling the Coast Guard
or bei ng called by th e Coast
Gu ard ; Coast G uard and
marine police ca ll ing each
other and th eir auxiliaries;
freighters , tan kers, fishing
boats and o ther comme rcials
hail ing other ships, ports ,
ma ri ne police or the Coast
Guard ; or telephone oper­
ators paging bot h pleasure
boa ts and commercial ships
for which telep hone calls are
waiting.

All of thi s ca lling is done
with rad io operators ca reful

to identify fu lly by boat
name and call. As soon as
comm unications are estab­
lished, both parties leave
cha nnel 16 for a channel
specifically authorized for
thei r QSO. For insta nce,
work boa ts might go off onto
cha nnel 67_ Fishing vessels
might Q5Y to channel 88A.
A pleasure boater might leave
cha nnel 16 for cha nnel 9
afte r getting in contact with
his marina or yacht cl ub. The
tel ephone operators ask you
to ca ll them back o n specif ic
channel s between 24-28 and
84-87.

By the way. as with a ll
rad io communications except
broadcasting and ham t rans­
missions, you can listen all
you wa nt but yoo ca nnot
re peat legally what you
heard. And you can not use
informat io n heard on the air
for your own persona l gain. If
you hear a boat being paged
on channel 16 by your loca l
ma rine telephone opera tor
and you Q5Y to a channel to

hear th e co nve rsat ion
between boat and shore ,
don't tell anybody what you
heard. And don't make any
use of the infor mation COil­

taincd in th e telephone call.
The Sea Scraper emergency
reported here is composed of
par t s of many I have heard o n
the Bav.

With the exci tement over
for the moment after the
rescue of Sea Scraper, we left
the mari ne rig mon itoring 16.
Unst rapp ing the Wil son , we
keyed up the Jessup MD
.16/. 76 repeater fro m atop
100 feel of water in the
middle o f the Bay. A qu ic k
QRZed on .52/.52 ra ised
Charlie WA3RPU, pilot ing his
giant mo tor-freighter near the
Sandy Point Light en route to
Norfolk. But using HF a nd
VH F ha m gear maritime
mobi le is a story for another
time. Next time you're
boati ng o n the Chesapeake,
call Free/once WYN-2260 on
channel 16. We could QS Y to
.52/ .52 for a quick 050. •

Two 6 digit AUTOMOT IVE CLOCK KIT complete PONG
,

with a CRYSTA L TIMEBASE accurate to .01 •percent. 12 volts c.c. operat ion - buil t in

TIMES
noise suppression and voltaga sp ike protection. The world 's second greatest indoor sport! For
Readouts blank when Ignit ion is off - draws the price of 240 games of the comll1 .1rc ial
25 mA in standbv mode. Has .3 in. readouts. version of pong, you can en joy end lesf 'rcurs
Use it in your car or for all applicat ions where of pong o n your home TV. Th is kit generetes

TWO-TIMING CLOCK& STATION T IMER -
a bettarv-coerated clock is needed. Approxi· ediusreble ball end paddles, adjustable upper

Displays either of two completely Independent
mate size 3" x 3.5" x 1.75" ,"d lower court boundaries, audio sound

times - Le. - GMT and local t ime - any
WITH BLACK PLASTIC CASE $34.95 ppd. effects. end a non-numeric score indicator on

combinaliOfl you choose. Clock operates in
WITHOUT CASE $29.95 ppd. your TV set. Includes controls '0 a llow

three rT'IOde'S, 12·12, 12-24, or 24-24 hr. and
ASSEMBLED AND TESTED $45.95 ppd. horizontal ,"d vert ical paddl, movement.

includes a stat ion 1.0. timer which flnnes the Although the kit COfls i~ts of standard TTL
6 digi t L..E.D. display at 9.5 minute intervals. parts, It is fairly complex and requires some

10 t imer may be disabled when not in use. CMOS CRYSTAL T1MEBASE KITS with .0 1 knowledge of electronics to build it and access

AC. DC. ~ Battery operation, emergency percent accuracy. 5-15 v.c,e. operation. Draws to an Ckcope to adjust it. The kit comes
stand by power provisiOfls, .01 % crystal con- only 3 mA at 12 volts. Single I.C. - very comp lete with an etched and drilled. double-

tol led t imebase and eafY to follow tnstruc- small size - the P.C. board is 7/B" x 1·5/B" . plated-through P.C. board, instruet iOfls, . nd
tions. Kit incl\Kles etched and drilled p.e . Choose a main output of 50 or 100 Hz., 60 all parts including control pots, but less case.
Boards, inst ruct ions, and all parts except case Hz., 500 0' 1000 Hz., ~ 1 Hz. Several We pay the postage, unless you want it sent
and transformer. related frequencies are also available on each Air Mail ,"d Insured, which is one bu,.
Kit wi th .3 in. Displays $45.95 ppd. """"'. in addition to the main ones listed extra.
Kit with .6 in. Displays $55.95 ppd. above. Be Sllre to specify the Frequency you TV Pong Game Kit $59.95 ppd.
Wall plug Transformer $ 3.95 ppd. want. All kits are $10.95 ppd.

~ TO ORDER OR REOU EST INF ORMATION WRITE : Kits include all parts. instruct ion sheet, and etched and dri lled
p.e . board. Calif. residenlS add 6% sales tax. We also carry the

~~SS@~
MM5320, the 53 12, and ot her chips tin ed in our flyer. Interested?
Write for it or c ircle th e bingo card todev.

\......".::: TRADING CO.
Box 3357 San Leandro, Ca 94578•
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Fig. 1. Crystal oscillator, 13 stage binary d ivider.

There Goes

the Power
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rect ified ac power source and
is switched on by diode 0 1
upon failure of the ac power.
Note also the use of diode 02
which isolates the display
power from the battery . If
this diode is not installed, the
batte ry will be quickly
discharged by the display
current d rain. In Fig. 2(b), a
method i~ shown which will
keep the rechargeab le nicad
ba ttery on trickle-charge
from the ac powe r source.
Solut ion (3) is one of the best
solutions to the problem that
I ' ve found. Most power
failures are of a momentary
natu re (less than 2 - 3
seconds) in areas where I've
lived, and these are the most
frust rating for clock owners.
In some cases, t he failure is
not even noticed, yet the
clock's memory is dest royed
and the clock must be reset.
To overcome this problem, I
now use the circuit in Fig. 3.
No tice that the only addi t ion
to the standard clock circuit
is o ne diode. Thls diode ac ts
as a switc h. Dur ing normal ac
o perat ion, the switch is

"±

Fig. 2(0). Dry battery memory backup.

Fig. 2(b). Trick le charger battery back up.

TO OISP\..AV
OR' V~1l m .....SI$ToRS

used in a car, boa t or any
portable requirement. It is
the least desirable from the
sta ndpoi nt of cost and
complexi ty. A partial diagram
of such an arrangement u~ing

the 53XX series of dock
chips is shown in Fig. 1. (2) is
a relatively uncomplicated
arra ngement which prevents
l o s s of memory an d ,
depending upon the length of
t ime that the ac power is off,
will provide good service. The
dock is not triggered during
the time the powe r is off and
wi ll show a loss of time when
the power returns. Also,
during the power off time,
the displ ay will not be
i lluminated . Sinc e th e
displays draw the majority of
power , o nly the clock chip is
battery powered during the
ac power failure. Fig. 2 shows
a partia l diagram of the
ba tt ery p o we re d
a r ran gem en t. Either dr y
batteri e s or rechargeable
batteries can be used and are
depicted in Figs. 2(a) and
2(b) respectively. In effect,
the battery "floats" across the

and when power is restored,
the clock will not display t he
correct time . With some MOS
chi ps, the clock will reset to
12:00 :00 or 00:00:00, while
with others any t ime may be
displayed, even impossible
t imes such as 28:42:00.
Several methods of pre­
venting this situation are
available : (l ) Use a crystal
o scifl a tor tl mebase and
battery power; (2) Use the ac
line for timebase and primary
power with battery power to
prevent memory dump when
the ac power fails: and (3)
Use the ac line with capacitor
backup as a power source
when the ac power fails for
momentar y retention of
cl ock memory. Obviousl y, (l )
ls the most desirable setup
since the clock can then be

D igital clocks have lo ng
held a fascination for

me , a nd judging from the
number o f art icl es in elec­
tronics publications, they also
hold a high attract ion for
many other people. I've gone
through all the stages from a
complete discrete (?) inte­
grated circui t clock with
minitron readouts to the
latest MOS clock chips with
LED readouts. As a result, I
have learned a few lessons
which shou ld be of interest to
other " clock fa natics."

One of the most fru strat­
ing problems with any ac
powered digital clock is its
volat ile memory - that is,
when the power fails for even
an instan t, the memor y of the
displayed t ime is destroyed,

r.:-
{A1 92,U;
.~

- - keeping digital

clocks going anyway

Oops!



Fig. 3. Capacitor back up for short-term memory protection.
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s o m e w h a t of a d is­
appoi ntment to me. I'm
unable to figure o ut why the
chip functions like this since
the alarm featu re always
o pe rates in the 24 ho ur mo de
regardless of the input po wer
line freq uency (50 or 60 Hz);
however , the display wilt o nly
ope rate in the 24 ho ur mode
when the input is 50 Hz.

Since many of the MOS
cloc k chips are now in the $5
range, uses other than just a
tim ekeeper should be ex­
plored : frequency div ision for
cou n te r s or synthesizers,
portable timers fo r spo rti ng
eve nts, etc. It appears there
are many possibilit ies and if
you have some ideas, I'd like
to hear from you. •

Fig, 4. Selling circuit for 50252 chips.
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capacitor, approx imate ly 5
seconds will pass before
memory destruct ion occurs.
Thi s is by far the least
complex and least expensive
method of improvi ng the
reliability of digital clocks.

On e other tidbit of
information concerns the
50252 clock chip sold by
Radio Shack and other
dealers. This chip requires
that you depress both the
tens-of-minutes and hou rs
t ime set switches to advance
the minutes display. This is
somewhat cumbe rsome and
m ore ti mes than not I
advanced the tens-of-mi nutes
digi t or the hours digit
because the switches were not

'''.001 (TC

TO DIS........
DR'vE R rR "o<s'STOIlS

closed and power fl ows fro m
the bridge rectifier to the
d isp lay d irectly , and through
the diode to the filter
capacitor and the clock chip.
Upon power failure, the
diode switch is reverse biased
by voltage stored in the filter
capacitor and the display is
not illuminated. However ,
power from the capacitor
flows cont inuously into the
clock chip fo r several seconds
and the memo ry is retained .
Since the MQS chips draw
onl y about 8 mA and will
operate d own to abo ut 7 to 8
vo l ts , the capacitor can
supp ly power for severa l
seconds. By using a 14 vol t
supply and a 3,000 uF
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Stan Horzep<l WA ILOU
72 Stiles Street
wa rer bur j- CT 06706

-- and a belt clip mod. too

TT Pad for the

Wilson HT

Mo torola HTs have just the
kind of clip that I was loo k­
ing for , and after doing a
little inquiring, I found that
the clips were available separ­
ately from Motorola. I I pur­
chased one to t ry ou t o n my
Wil son. To attach the clip to
the rig, you have to take the
t ransceiver 's plastic case
apart. First , slide out the
battery pack and remove the
four screws on the back and
bottom of the unit. The front
of the case will then snap off,
hanging by a cou ple of wires.
Now, remove the five screws
holding the PC board to the
back of the case; these screws
are located at the corners and
center of the boar d and wh en
they are removed, the back of
the case snaps off completely
fro m the rest of the uni t.

The belt cli p has two holes
in it for mounting and two
2-56 x ~.. round head
machine screws wi ll do the
job. Usi ng the clip, you can
ma ke a template and be able
to mark the spots on the case
where you will have to drill.
Be sure these spots are
centered on the upper quarter
of the case.

Use a hand drill and not
too much pressure or you
might crack the plastic case.
After the holes have been

technical for um I]. And, there
are a lot of Wil son owners, so
I thought I'd write a how-to
art icle for th ese hams and all
hand-held tra nsce iver owners,
since the modificat ions 1
made o n my transceiver are
applicable to most of the
other hand-held rigs available
today.

After I purchased my
Wil son, there were two thi ngs
I wanted to add - a tou ch­
tone encoder and some kind
of clip that would permit me
to attach and detach the
Wi lson from my belt or
pocket qu ickly. The Wi lson
d oe s ha ve an accessory
leather case with a belt notch
permitt ing it to be attached
to your belt ; the problem
with this is you must un­
buc kl e and remove your belt
each time you wish to use the
tra nsceiver and th is does not
pro mote swift communica­
tions. Also, I like to throw
my Wilson in its nicad charger
whenever I'm not usi ng it . _.
but this isn't easy to do
because you must remove the
leather case before the rig will
fit in the charger. For these
reasons, I filed my leather
case in the bottom of a desk
drawer and looked for a
better way.

I no ticed that many

wanted to have a closer look.
When I gave them a closer
look, they were further
impressed by the addi tion of
a belt clip on the back of the
tra nsceiver.

There was a lot of interest
in my modified Wilson; at
one point, there were a half
dozen hams surrounding me
o n the convention floor
asking questions (I felt I was
conducting an unsc heduled

I n November, I attended
the ARRL New England

Divisio n Convention in Han ­
ford and took along my
Wilson 14025M two meter
H' hand-held transceiver. I
wore it on my belt and with
its miniature touchtone pad,
it attracted the attention of
many hams.

A number of hams even
stopped and asked questions
about the rig and some



made, take a small screw­
dr iver and jam it in to t he belt
clip's spring in order to keep
the spring open. This permits
the clip to be mounted
parallel to the back of the
case. Now, mount the cI ip
with the two screws; nuts and
lockwashers are unnecessary
as the dip itself will lock t he
screws in place. If t he mou nt ­
ing is done properly, t he
heads of the screws won't be
in contact wit h t he PC board;
however, if it makes yo u feel
more secure, cover the screws
wi th a piece of electri cal tape .

Now you can reassemble
the case and t he job is co m­
plete. If you wish, you ca n
spray a couple of coats of
pa int on t he cli p to ma tch t he
color of your rig
"wrought iron black" did the
trick with the Wilson.

When I was looking for a
touchtone encoder for my
wilson, I heard about the new
Motorola MCl44lO IC for
touchtone application, and at
the same time, Data Signal,

lnc." began advertisi ng their
touchtone encoder kits which
implemented the Motorola
chip. For only $24.50 you
get the chip, PC board, 1
MHz crystal, the keyboard of
your choice and all of the
other necessary components.
I ordered the small 12-digit
keyboard because the larger
board mounted on the wuson
woul d not fi t in th e nlcad
charger.

After receivi ng t he "kit," a
few wires remained to be
so ldered and t he keyboard
had to be mounted o n t he
fro nt of the Wi lson. I ma de a
templa te by trac ing the key­
board 's mou nt ing posts a nd
pins o n pape r. After removi ng
t he battery pack and front of
the case, using the template, I
marked the spots to be
drilled. The template should
be positioned as close as
possible to the speaker, so
that when the keyboard is
mounted, it will be clear of
the nicad charger .

After drilling and filing the

necessary holes - four for t he
corner mou nt ing posts and
two for the t wo rows of pi ns
- bring the wires from the PC
board through the holes
making sure that the wires to
be soldered to the right row
of pins are brought through
the right hole and the wires
to be soldered to t he left row
are brought through the left
hole. So lder t he wires close to
the plastic base of th e proper
pi ns a nd clip off th e excess
pins; th is will provide suffi­
cient cleara nce fo r t he nicad
battery pack .

Carefu lly mou nt the key­
boa rd onto the front of the
ease and use a soldering iron
to me lt t he mou nti ng posts to
the inside of the case. The
keyboard wil l be stably
mounted.

Now solder t he ground
wire to the negative battery
terminal and the plus 12 volt
wire to the VR3 volume/on-­
off control. If you are using a
12-d igit keyboard, there will
be one wire left that is used

for the 16-digit board; t his
wire ca n sim ply be cut off.

After the wiri ng is co m­
pleted, wrap the PC board
and crystal with electrical
tape and fit it snugly between
the crystal switch and front
of the case. The board will
remain in th is position; ho w­
ever, you may want to secure
it wit h additional tape.

Any excess wire should be
pulled up and taped near t he
speake r so tha t th e wires
ru n ni ng p arall e l to t he
battery pack will lie flat on
t he case . In add it ion, this
par allel-running wire s hould
be ta ped down onto t he case.
Now, rea ssem ble t he case,
sl ide in the ba ttery pac k and
you' ll be on t he a ir with your
belt-clipped IT'd HT. •

I Part Num ber 42-82839 J01
available fro m Motorola. 85
Harr istown Hd .• Glen Rock NJ
07452. (201) 447.4000 ... $4 .50
will cover t he cost of t he clip a nd
lhipping.

1 2212 Pa lmvra Rd., Alblll'ly GA
31701.(912) 435-1764.

• •Inflation.
for '76 ~

Div. of Bob Whan & Son Electronics, Inc.
2400 Crystal Dr., Ft. Myers, Fla. 33901
All Phones: (813) 936-2397

Send 10e tor new catalog
~&rn

CRYSTAlS

CRYSTAL SPECIALS
Frequency Standards

'00 KHz (He ,3IU) $4.50
'000 KHz (HC 6/U) . . . . . . . . . . . . . . . . . . . . 4.50

Almost all CB sets. TR or Rec $2.50
(CB Synthesizer Crystal on req uest)

Amateur Band in FT·243 ea. $1.50
. . . . . . . . . . . . . . . . . . 4/$5.00

aD-Meter $3.00 (lBO-meter not avai l.)
For 1st class mail , add 20· per crystal. For Airmail,
add 25· . Send check or money order. No dealers,
please.

FOR FREQUENCY STABILITY
Depend on JAN Crystals . Our large stock o f quartz
crystal materials and componen ts assures Fast
Delivery from us!

We're Fighting
No Price Rise

"{'110 CRYSTALS FOR
",e\el Ci\i1.el\s Marine

681\d Radio

Model 114-31Q-003

$8.25
One of 8 models ,
all s ure-handed ...
s mooth operating
... priced from
$6.65.

WM. NYE COMPANY, INC.
1614 - 130th Ave. N.E., Be llevue, WA 98005

NYE VIKING SUPER SQUEEZE KEY
. Fast, comfortable, easy •. _and fun!

Model SSK-l (shown)

$23.95
Model SSK·3 (has
suo-base to hold
any SPEED-X Key).

$26.95

Whether you're a "brass pounder" or a "side swiper"
insist on the su re, s mooth feel. and the long-lasting
quality that is buill into every NY E VIKING KEY .

Prices subject to change.
Avai lable at lead ing dealers around the world or

write for a descriptive cata log.

Best for beginners . . . preferred by pro's!

NYE VIKING SPEED-X
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0530 Sunnse Service al C " ,e Cenlt'.

(MUIlI· OenOrTlI nal lona I)
Open Bullet B.eakt"st
Reg lsl rill,on
Exh ,ll ,t s
MARS Army , N,wy Au Fo ,e..
National Bureau 0 1Stalldilfds
T,me & Frequency service
n,m.. by Sateu.tej
"'LRL r crum
FCC Fo rum
n oter Che<:~-Oul T,me
Lunch & The Greal Pil le G,ve "~

recc
reoo
ieee

"00
isoo

" 00
" 00
" 00

'300
' 300
"00

"00
"00,,,.
"'0
"'0

'000
"00

S.tu ,day
0700 a CWA Open Brea~fa st

0800 Ex hIb Its
0900 lOX Fo'um
0900 Power ll ne NOIse Fo rum
0900 IntroQuctlon 10 Ama teu' RadIo

ARRL Sta1l
1000 OX Fo rum

Jac ~ Reed VE3GMT l Member, l '
Sable Island OXpedlhonl
Ionosphere Modlhcatlon Protect
searce & a escce Eme rgency
CommunlcallOns In N New I,!e • •

1100 OptIcal Gommun,cahons ,n
tee At mo-;phere
Or Jac~ Ba"d ( Un l~er!.1 1y ot
COloraool
Contesters Forum
Lunch
Anlenna Forum BasIC!.
Antenna Fo rum Ad" aoc t"d
Ad~ances ,n Anlenna Matctl ,ng
Jeffy Se~IC ~ W:?N MI l BeU Labs)
Amaleur Ral1lo l or the Hand ,ca P
MARS CombIned $em'l'la.
F,be. OPIICS COmmun,cahons
Joe Mullins ( Bell t ees New Jer
FM Foru r ,
Amal eu ' RadIO Tal~s 10 the Med
P" nl ed CUCUlt Board
Ccnstrucnon & Demonstra tIon
Free TIme
Banquet wll h Two Fl'alu'f'd Spe.
"Fathe. Oa~'d l R...:ldy, CE(IlAE
of Easter Island l am..
'Geo ffrey Bryson (Ou('c lo. 01
Documentary P'0g.ammlng for
london, Eng land l
ARR L Forum
t.eo.es Va"el y Show
Woul! Hong Ce ,emony

"00

There', • 101 hlippenlng .1 the
1976 ARRL N.t1on.1 Con...,t1on.
Frlday
OBOO
OBOO
"00
"00
"00
" 00
"00
'BOO

JULY 16,
17&18

DENVER
• ••••••••••••••••••••

•

•••••••••••••••••••
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ECONOMY KITS
TVT-ll w/2k memory avai lable $114.75
Screen Read (TVT-I I p lug-in ) 11.65
Manual Cursor ITVT·1l pl ug· inl 9 .50
Cauette<omputer interface dual recorder .....•......... 28.50
Pocket Data Terminal 116-101'18 generator ) .............•. 39.75
OOCk-allendar. &digit (CT7001) w/pwr. supply 38.75
Electronic tose (1OJsl 35 .50
4 k Memory 12102, 500n$) ccmpet . w /ALTAIR . IMSAI 75 .00

Boards available for all above kill (2·sided & plated theu }: cases and
pwr, supplies not included except as noted.

Doppler Motion Detector System (ultra-sonic) assemb led (no case},
w/wal k-test light & relay 18 .75

MEMORY
e1702A, EPROM, static 1256x8) S7.50
2102.1 k RAM . static 1500nsl 1.95
2103.1 xl l024 static RAM 1.50
1103. 1k RAM (dynamic ) 99

SPECIAL PURPOSE ICs
8008. 8·bi t CPU $17.50
8038 VCO & Wave Generator 3 .75
AY5·1008 MTNS TTY RX chip 3.95
AY5·10 10 MTNS TTY T X chip 3.95
25 13 ASCII Character Generator 9 .50
COM 2502. UART ... ............•.................. 7.95
MM5330 414 digit DVM chip ..... ...•................. 10.50
CT-7001 Clock Calendar chip 5.95
XR205 Waveform Generator 6 .95
XR210 FSK MOD/DEMOD 4 .50
XR2240 Programmable T imer . ..•.............. ....... 4 .20
NE526 Voltage Comparator 99
LM3909N L ED F lasher /Oscillator 99
MC l 468 Dual Tracking Regulator 1.50
MC155S Dual 74 1 Ceramic 35
709 Hi -Perf ormance OP·AMP 35
749 1,7492 55

DISPLAY
" PA NA PL EX" .3", 12 d igit gas discharge $4 .95
··F EL I X". A" . 314 digit reflective liquid xtat 6 .50
..NI XI E" ;:B-5853S-1 •.5 " high .........•.......... .......95
Jumbo Red LEO 6 /1 .00

TRANSFORMERS
Sealed, F I L ; PRI ; 108·132V IT APS); SEC: 2EA·6.3V,

SA; 4EA·6.3 V, 2A $3.50
M INI ; PR I : 11 5V ; SEC: SV. 2A (90z, 1'1t x2" ) 1.25

CONNECTORS & MISe.
30 Contact. 15 posit ion pcb edge connect or $ .75
20 coorect. 10 position pcb edge connector 50
24-Pin (3/S" malell row o n nylon carrier •.156" 15
Ceramic Xtal Socket . 14" spacing ...............•........•15
EECO ~ 752 Thumbwheel Switch . 10 cos. BCD 1·2-4-8 .

w /diode compliment . ..................•.......... 1.75
Flex·Key Calcu lator Keyboard. 4 f unct ion & UK" 2.95
Banana -Jack 5·way b inding post 35
Mi ni Rotary Swi tch. 1 pole, 8 position, 'It" ere 95
6 Posit ion Dip Switch 1.95
Mini Toggle Switch, SPOT 75
American ST I -3. toggle sw, SPOT spring-t o-etr-off 1.25
Self-Grip, mini ten prod 50
Molex solder-eon pins 1000/7.25
Laser. 200V. 4A ITD- 18 1 75
Laser Diode. 4W. 25A n ·RI 7 .50
MCA107-4; 4A. 200V SCR 75
Thyrector . 120V •.5A !transient protectionl 75
MJEll00PWA Darlington 1.15
.22MFD,mylardip,100V 20
.01 MF 0 , molded mylar . 400V 15
.0022 MFD. ceramic. 2k v 15
x- 0.0 . Ferri te Beads 05
Elap sed Time Indicat or (0·3000 HRI 5V 1 .85
Epoxy Glass PCB. 4x4%xl / 16 " ; 10 groups of 24. OIL .062" holes,

p lated t hru, .125": cross co nnect pattern. one side 20

WIRE
Ribbon Cable: 22GA - Wcond.lt : 25GA - 2';/cond.h

(10. 20. 30 condoJ
13 Twisted Pair #25GA Ribbon Cable .•.............. 4ft l2.oo
Wire·Wrap Wire. Blue Kynar . JOGA 1ft} .03
AG 179 Coax (75 Ohm) .•....•.. ........•......... 1tt l .04

SPECIAL OFFER
MAKING WAY FOR NEW ITEMS IN OUR NEXT CATALOG (#81.
ALL ITEMS IN CAT. #1. EXCEPT FOR THOSE I N THIS AD.
ARE O FF ER ED A T 10% OF F . UNTIL EXISTING STOCK IS
EXHAUSTED.
Please include enough funds (or postage and insurance; lIxcess will
be promptly refunded. ~ will ship by AIR PARCEL POST or best
method unless otherwiU! requested. ~ can ship ootv prepaid or
C.O.D. (mofleY orders ·" ,,11 expedite prOf;flssingJ.
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COMPARE
the

SEVIERVillE. TENNESSEE 31862
EXPORT, ~11~ UNCOLN AVE

CHICAGO. ILLINOI S, &064ti

Owner's Manual available lor $3.00 postpaid.

"'IYI
"'0

THEN DECIDE! 'It Iv

1. Total solid stale, inc luding amplifier. Yes
2. Instant band change. No tune-up. Yes
3. Covers all ham frequencies, 3.5 - 30 MHz.' Yes
4. Power input, eu bands, watts. 200
5. Sensitivity (10 dB S+N/N), micro-volts. 0.3
6. Stability. Max change for 1°F, Hz. 15
7. Selectivity, i-f shape factor, 6/60 dB. 1.8
8. Direct frequency readout to 1 kHz. Ves
9. Pulsed crystal calibrator, kHz. 25

10. Built-in air loaded loudspeaker. Yes
11. 150 Hz CW filter option, $25. Yes
12. Incremental (offset) tuning . Yes
13. WWV at both 10 and 15 MHz. Yes
14. Separate receiving capability. Yes
15. Automatic sideband selection, reversible. Yes
16. Full break-in CWo Yes
17. Keying rise /decay time, milHsec. 2.5
18. Sidelone level and pitch adjustable. Yes
19. Pre-selectable Automatic Level Control. Yes -
20. Unwanted sideband suppression, min. dB. 60
21. Carrier suppression, min. dB. 60
22. Intermodulation distortion, min dB. 30
23. Harmonic radiation, min dB. 45

I-
24. Built-in SWR bridge. Yes -
25. Provisions for driving all linears. Yes
26. LED indicators for Offset and ALC. Ves
27. Ten meter crystals for 28.0-29.0 MHz supplied. Ves
28. Basic 12-14 volt DC operation. Yes
29. Five year pro-rata warranty on final transistors. Ves
30. Plug-in circ~uit boards. Yes
31 . Price, TRITON IV, less power supply. $699

-
32. Price, power supply Model 252G. $ 99

.

' 160 meter adapter available. For more tntcrmaucn about
the new TRITON, as well as
the full line of accessories

~t:>
that will be available soon.
see your deal er or wr ite .

tltJ
11i1r" .,...-, ~~~

•,
TEN-TEe
INCOR PO R A T EO.



.1 III .I

fUllftlll"rlON f"Etllll
THREE YEARS OF 73....ONLY 517.76 (while they last)

Since 73 costs S/8 a year Oil the newsstands, the above offer is
downright ridiculous. Ob viously someone around 111<' 73 IIQ screwed IIJJ
when they can/(' up with this beaut. At that price no! el'eu the postage

involved will be covered ... how do we gel into these things? Please pass this
up and wail untll next month when a milch more reasonable subscript ion

price will be announced ... possibly more like 525 for three years, which
would make a lot mOf(' sellse.

Jus t because 73 is the biggest . . . has the most articles . . . the most ads
so you CO il keep III' with what is new and IV/Wi is being offered OIl special

prices . . . tl/(' most catulogs . . . is no reason 10 panic and buy a subscription.
Just because all)' prudent person would send ill a subscript ion at this price

immediately is 110 good reason for you to more 011 dead center.
Think how much better you will feel if you wait a month and buy your

subscription for 510 for one year. No nne likes to take advantage or fee/like
a freeloader . . . right?
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SCAN '"

All lREVlSlOHliJ
III HAHlIllD(

@ ---•---@ .
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O'G' T"l COOI TIlOl
Of Ill"E"HIl$

_. '• • _ . ' ''' ' ho
f _ ...__ ," - '"
e_ eo ..._.._ " .....
,. , .• ' " "<l . o~, ...
e". ~" CO""'"
..... _ , "' "', e"e••"
m ob " . '"" " ''''0"'
'o~eh '0... . • '0' • _". ,
" ", o ~ on • • ' ",,", .
. . .... ... eo~"" •• ,,, ,,,

This exceuenr book
tell s all about it . from
ns h istorv and basics to
the present state-ct.
the-art techniques . Con­
t ams Cha p t ers o n

c i rc u i t s . m on it ors .
cam eras. colo r SSTV.
test equipment and
much more.
Ha r d bou n d $7 .
Softbound $5,

SSTV
HANDBOOK

$5.00

-.

---

$5.95

DICTIONARY .. ..

~ ... f ... .......DROOM

BIGGEST
BARG A IN

Y ET
T••.-...... '00' ...<~' ',

..... '0' O~I. 19.M""" The ,
, ...... , Oy _ ", • <..<~ , ' '"' , YO!

,""y, ' "","'''11 '.' ' 0" ' hN" o~'
,no, . 0" d id" ' , ••"" '0' ' " '' boo O
, he , ,, " lim. ' 0" 'Nd . ""~, "
y "," 'd .... ,.. "'_ 'ho ""0 0 ' .... '
. _ • . "" o" , _ ' y" 0"',
1001 E........,.., C...u~ • . . . S9.K

$4.95

PRAC TICAL
TEST
INSTRUMENTS
YOU CAN BUILD

J 1 .,mpl. In '
,.,,""....n.. you un
...... eov••• YO M<.
Y T V !"h . ..m,e"n
due'''' ,nl,nq un.",
d'" m" '" ...."
""' ,. ... and "''' al<ovl an ~' h,"'l "" . ou
mo qh' "". d .. ound ,,," ,••1 lab ."d bam
.h o< ~ 54 .95

vou... .......... _ .. _ ._ .................... _..... _.,.._ ....
,_' ' ..... '_0' ...
......'''' -. "om ' ' ..""".
• • _ , ... _ ' 0 .....,.

''''- ''''''..-n R ''''''n,.d ," _''''l , """ ....-' - ', ''''' .-' _., , ...
,_, ' 00 ' ,,,,:<..,, '"'' "".. ",
O Nl Y S l3. %

Sc"",,,.. n o. o'.~ ,n., " ... " '"" ',. '"
t". h"'.,"q " "."'"0 t"",. " ", . _ ,,,"
"''''' • ,..,.u, ,..,. 0 ,." ,,, ~ . "", "'...

"..... ..,~ ....... ,au', " ' Y"" ... , ""'..
..... """'. '"'0 _n " "" "

v ,-, ... .,..., _ "."", "",n ,~~

_ , _,"'" ....... . 0 .... ' _._ . ... .._-.....-._'0_' _ .._
_ Vou ·. "- ... ~ _ ... 0' ' ...-. _h ,... __.""_ '''' '...
.... 0' . _ ' , tao> '''''''' '0 , .....
'*'-'" • •-. - ,- , ' , ,.., , .....
'- '

BRAND NEWI DICTIONARY
This new microcompuler d ictionllrv fills t h e urgent need for a ll
compul..r people. engineers , sc ienl ists, industri. lilts, co m mun ica ·
tions people - as profeSl ionall••m . l e urs. tll.ch. ... 0' students - to
become qu ic klV acquaintlld with thll la,minologv and n o m anc illt u ra
o f a naw rllvolution in compUler con l ro l c.pabililies in are.1 Ihal
perllade mOst of m an's d.ilV a Cliliit illl .

O ller 5000 defin ilionl and . " p honal io nl Of lerms and co ncepts
(704 p agel ) re lal ing to m icro p ro cessors. mic rocom puters and
microcontro ll ...s. Th.... lire a lso S"P•••te a p pend ices on : prog• • m .

II ICIIOC OII !'"UTl'1I mabie ce.cul.tors ; mat h . nd st.l istics defi n i·
t io ns; f lowcha r t symbo ls . nd lech niqu es;
b in e. y n umb... IYst.ms .nd lwitch ing

Dict iOne ry&Guide t he o r y ; I y m bol c h a r ts li nd tables . l u m med es
o f BASIC F ORTRAN .nd APL. In .ddition
Ihe," il • co m p re h . n l ille el eclron ics!
c o m p u t llr abbrevialion. and IIcronyms
section.

IIHf ..IIW I CTS fall
........n ull ..hlO
E ~PER' '''I ..nR

... ",y" '''' 'ho " '" 00
Qo>''''''Q .hoo" " 0 " 0 ""11
"'''',e "" oo'''o'OQ d ."
II Hf ," .
,_ _ •• Y e ' O._ ,... _-,._ ,I.,.., "o'OQ .... _ .....
••

•f •
NOVICE THEO RY TAPES
Set 01 4 Tapes only $1 3_95

SOllOST...re
.. RWICTS

.0.. " , . , • • , fA'"

.. - --*'

Startling
Learning
Breakthrough

RF bu"'. tu ncl,,,n.
<QU O" .,. ....

a' bIt "'nqln
pul.. 9""".. t .

100 .Hl "". "
and " s_.,. .,.....
.'ors.... <1", OK.•t .t "'JI<oI ,,,,feW,. l 4G
MHI .~ n'h.. ,lO' . " '9''' ' ' .a<loul' 10'
coon,.... ....,.1COOJ nle." 1" . IeOI. " ..,iCto

"'4,""""e" el' . 25 2 PO"'" $595

..
_. 'ho" 60 P'o,.." 01

,,,...... '0 0... '" ...
.0....... Tho _ ~.. ho ...
.................., '0 •
_ TV ._... T _ ......-_.---_._,_..... _ " ..-.
1Co_ .

RF and DI GITAL
TEST EQUIPMENT
YOU CAN BUI LD

LATEST RELEASES from73 publications

AMA""" ......--ClASS
LUICSE
SMY
GUIDE

ADVANCED
53.95

H undrlldl of nllW l ist ing l ... list.d by both loc. ti o n and f requency
. .. du. 1 list ing. 'nv. lullble for yo u r CII• . • • find t h o se rapeale.s al
you Ir .IIIlI . Thil il the ON LY c ampi lit. lil t of rllpeater l being
publilhad. Almost 3 0 0 0 repeate• • linad in Ihis Issull . . . repeate"
from all over the antlre world.

NOVICE
54.95

FM Atla s •.• . .........• ... •• •.• . _ . . . • • . • . ... • • o n ly $1.95

0 0.... REPEATER ATLAS

EXTRA
CLASS
54.95

~

•

GENERAL
55.95

AMAmJA
RADIO

AOVANCal
QASS

UCENSE
snJDY
GUIDE

,a,. ....
~

I E:.. I

The ONL Y Complete
License Study Guides

FCC e xams got you scared?
F ru st ra t ed by t heory fundamentals?
There's no need to worry . 13's four

L ic e nse Study Guides will help y ou
breeze Ihrough any o f the four tough
exams! Thev are the ON L Y gu ides which
COlier ALL t h e materia l YOu w ill have to

kl'lOw. Manv amateurs find that o ne
quick reading through o ur guides is
enough t o get them t h ro ugh with no
sIWat.

HAM
DIES
OF
BURST
BLADDER

Word has just r• • c h . d the 73 o ffices of the
recent dep.rture lor lh.t g,... t OXp..ditioo in
the skV of • lIerV .lIid 13 , . edllr . Upon
inll..stiglllion il WIIS IIsc..r tlli ned t hllt lUIid .. ,,-hllm
had. shortlv b eforll his demise. ree .illlld d ill i".rv
of • b u ndlll o f back inues o f 13 . Apparantiv
Ih llse so Capturad his attanlion that other
functions were 101.11'1' forgaUlln .

BE WARNED. Blick issues Of 7 3 should be
taken in moder.t ion . E ven though Ihey IIH ive
in b und les o f lwenty . no mor. th.n two shou ld
be rll8d .1 .nv o n. s ining .

Bec k iuue s . ' . II I1. il.blll in tlu_ d iff ... . nl
.MOrtments - lIin tage, m id -Y.II" lind recent. These ere packed bV
the m e n tall y h endicapp..d (73 il lin equ.1 o p p o r tuni ty employer). so
no sPlIC if ic illuel can ee req u e st lld . . . you 'l1k.. whllt you gil t ...
Ih. o n ly gUII'lInlee is Ihet ell will b e differenl end l om e will be
musty. parliculllrly I he VINTAGE BEAUTIES.

The su pply o f Ih ese FAN TAST IC GEMS is vllr y limi l ed so ru n
do no t walk to vour chackbook and flip Ihe $8.00 per bundle to uS
right now.
20 B ack IS$UII$ of 13 •• • • • • • •••• • •• • • •••.• __ • • • • • . • • _sa.OO
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21 WPM Code is what ge ts
you wh.n you go for t he
Extra Ciai'll license. It is so
embarrassing t o panic o ut just
because you didn 't p repar.
yourself w ith this tape.
Tho ugh this is only one word
faster. t h . code gro u ps a re so
diff ic u lt th a t you' ll almost fa ll
e sleep copying t he F CC stuff
bV compariso n. Users repo , t
tha t t hey c.n' t believe ho w
easy 20 p.r really Is wi th t his
fan tastic one ho u , t ap e . No
one who can copy thes.e tapes
can possibly fa il th. FCC test.
Remove all fear of the code
forever w ith these taPes.

-~ .._..,- ..-, .....- - ~'0 _ -. ,..' ,,,. _ ....
," _ ., ,.. _ . "'_ .. _ "'" ,0...mo<".. ' _ "".............. 0" '0..
t .. ' .... 0"" _ _."" ;,'. "'_0'_"" '"
VO. <0" _ " ..." " " t. 00 ......
sP.. ...O TH O WO"O ' 0 '0." TOO" "

SPRIAO
the

WORD!

BE PROUD OF AMERICA!

ICE TE
GSL C

•
••.-••

14 WPM Code Qrou~

again,.t. brisk 14 per SO YOU
will be at ease when you sit
down in fr ont o f t he Sf_Iy
e ye d government inspector
. nd he starts se ndi ng yo u p l.. in
langua ge a t o n ly 13 pe r. You
ne e d t h is extra margi n t o ever ­
come t he panic which is uni ·
versa. in t he lest situlltions.
When you' ve spent your
mon.y and time to take the
test you 'll thank heavens you
had this back breaking tape.

. ny.....n. r. lmd YOU' ll be more
than p rep. red for the eny
FCC .xam.

".

g s.-....-"'~ _
4 1. _oj'" ::== ~

..T-" ::;:-- - .,~...

AC2I1SD/1 .
W;

73 VERTICAL. BEAM AND TRIANGLE ANTENNAS
b y Edwa rd M . No ll W3FOJ
Oescrlb llltl 13 di ffere nt anteOn aS for a m . teurs. Each des ign is t he
rMu lt o f t he a u thor'S own e xper im ents: e"", h has IIc t uall y bee n b u ;lt
and ai r-Iested. Includes append ices cove r ing the co neteoct tc n o f
noi.e bridges and a nten na line t u ne's. as well as mat ho d. fo r
measuring ' eso nanl fr.,qu e nCY . velocity factor . a nd Itandi ng -wave
ratio s. 16 0 p . ges.

Be t he f irst in y o u r IIre a wi th . spec ial B IC E NTE NN IA L OS L card.
Thale cards lI'e gorgeous _ ,ed. w hite lind bl ue (vou WeTe

e xpe c tin g fuscill and meuve?l . And they a,e 100% c ustom made .. .
with the .xception o f t he biceotannia l des ign e nd con tact repo rt
form 0 0 the back •• , you c.n h.ve your own call 1..I1.n {un las
you'd r.ther be AC2NSO/l for a y.,r {which is no ~rgain. believe
it!.

You also get YOUr own na m e a nd address 00 the card (unleS$ yo u
happen 10 be anoth., Wayne G,...n , which ha ppens).

T hese cards a re ganged up into lar ge b>! t chas a nd run o ff the 73
p rMSM in between other work , to you don·t ge t overni gh t d. livery.
but you do e nd u p w ith II fan tast ic O S L at a r id ic u lously low p r ice
(a nd t here are a lo t o f fans fo r thll t sor t o f se rvice these daY I) .

Suggestion: o rder today , righ t no w . not l. t .... . no t nell I week.
Send c ash. check . money o rder. l ACs . Master Charge o r Bank ·
Ame,icard numbers . . . ieOd something neOOti.ble.

DOMESTIC ORD ERS ON LY
A llow4 weeks for delivery.

J ust $4.95

73 DIPOLE AND LONG·WIRE ANTENNAS
by Edw....d M. NoH W3F QJ
Th is is the first collectio n of virt ua lly every type of wi re antenna
used by amateurl . InclUdes dimensions. configurations, and detailed
construc tiO n d a ta for 73 differen t a ntenna types_ Appendices
describe the const ru ction o f no i", b ridges, li ne tune", and d .ta o n
measuri ng resona nt freq uenc y , velocity fa ct o r. a nd swr. 1 60 pages,

J us t $4.95

-

FOUR SPEEDS AVAILABLE
NEW CODE SYSTEM

6 WPM Thi. is the practice
u,pe for the Novice and Tech­
nicia" licensel. It is made up
of one solid hour of code• • ern
81 the officiel FCC stllndard
tno other tape 'Mil'"" heard
use. these standarcls, so many
people fl u n k the code ..... en
thav are sudden ly - under
p renur a _ fllced with c ne-ec­
ten sen t a t 13 wpm li nd
sPliced for 5 wpm). T his upe
i. not memorizable. u n like the
zany 5 wPm tece, since the
code grouPI ar. entirely ran·
dom character. "'"1 in grouPI
of five. Practice this one dur­
ing lunch. ..... il. in the c a"

RTTY HANDBOOK

A comprehensive book cover ­
ing a ll a rea s of radiO retewce.
from ge tt ing started ...... it h the
basic principles. VItoat equipment
to procure a nd ho w 10 make il
work.
RTTY Hdbk . . ..... .• . . $ 5 .95

G4?t sOfTIe !jOtl can he procdof...
and-saw money I

Hot o tt t he p re ss , t he NEW VH F An tenna Handbook d e tail s t he theory .
design a nd co nstruct io n of h undreds of d ifferent V HF a nd U HF a nten nas . , ,
a ntennas for FM, for DXing. for repeaters, lo r mobile s. for emerge nc ies. for
contests, quickies. mammoth arrays •. . EVE RYTH ING IS RI GHT H ERE I

A practical book \llll'itten for t he average amateur w ho takes joy in building,
not full of col'r4llex formulas for t he design engineer. Packed wit h fabulous
antenna projects you can build.

This quality reference book would normally sell for as m uch as $5 or $6.
b u t the publishers have agreed to keep the price a t a n in f lat io n f ighting price
o f $2.95. Send cash. c heck o r money order .. . o r give your Master Charge or
Ba n kAme ricard number . .. ORDE R T O D AY !

Dea ter inquir ies inv it ed

!
."" - / 00_.. .__,__.~, J/I"r:.: SI ., -.'.

_,,_- W~/I..... ~ . ,
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5 WPM This is the begin­
ning tape f or people who do
n ot know the c o de at a ll. It
Ukes them through the 26
I~ten. 10 numbe r. and ".c­
a_.v punctuation, co m p le t e
wi t h p ractice ..verv step of t he
way using t h e new e st b litz
teach ing tech n iqu.... It is
almost m iraculous! In one
ho u r meny people - inclUding
kids of tan - are abl. to
master the code. Tha ••• o f
learning gi_ c o nf idence to
beginners who might oth...·
wise drop o u t.

How ca n 73 make such beautiful cards. pri nted o n the best
COil ted stock. available for about h all the regular cost ? Our
business is 73 Magazine and aS Ls just he lp keep th ing s going
dur ing slack days of t he m o n t h . We do t h is a t cost just t o keep
b usy - you get the benefit , Ho w m a ny shacks ha ve yo ur OSL
card proudly o n display?

T he world a nd satelli te are printed in b lue . your name.
address a nd call are in black, T he aso informat ion is a standard
form on the back.

OOMESTIC OROER S O N L Y

ONL Y $6 for 250, $10 for 500, $ 15 for 1 .000, a nd $20 fo r 2 .000.

ONLy Sl.9S! 73 is in the pu blishi ng business. not ta pes. so t hese are priced much lower t han anyone else could sell
them. Have you ever seen o ne ho ur cassettes for under $67 For 1st class ma il add 25d per tape ordered.

4
for

$13.95



o Mastercharge

o BankAmericard

Expiration date _

Maste rcharge '* _
BankAmericard ~ _

o Cash

o Check

o SSTV Handbook
0 Sof t bo u n d 15.00)
o Hardbound (1.00)

D V H F Antenna Handbook (2 .9 51
o RTTY Handbook (5 .9 51
0 13 Ve.tical Beam Antennas (4.95 1
0 1 3 Dipole Antennas (4 .9 5 )
o 13 Binders l 6 .00)
o Computer Pr ogram m mg (8.95)
o What To Do (6.95)
o My Computer L ike, Me 12.0 0 1
o Basic (3.95)
o I C Qp Amp Cookbook (12.95)
O T T L Cookbook (8.95)
O R T L Cookbook (5.50)

RTl COOKBOOK
by Don Lancaster. Explains the how and w hy o f
RTL (Resistor- T ranlisror L og ic l and gives design
information that elIn be pu t t o practical use. GilllK
a multitude o f digitlll applications ra nging tro m m e
bll$ic Iwitch to me 10phisricated coun ter . 2 40
pa9"1: 5 % x 8 %; softbound. $5.50

TTl COOKBOOK
by Donald LaneaSl... . E"plains what T T L is, ho.... it
works, and h o w to use it. Discus,..". pract ical
applica t ions, such u • d ig ital cou nter and disP la Y
system, eve nts cou n t e r. e le ctronic stopw a t ch,
d ig itlll vo lt m eter, an d II d igital tachom et er, 3 3 6
pagel ; 5)', " 8 Y,; softbou n d. $8.95

rc Of>-AMP COOKBOOK
by Wa lt Bf G. Jung. Covers not o n ly the bas ic
the ory o f t he Ie OP a m p in great deta i'. but a lso
includlll e ve r 2 50 practical elrc ui t applic8lions,
l ibera ll y i ll ustrated. Orga n ized In t o three balic
par ts : in tro d uction 10 t he Ie OP amp a nd g e" e r a l
cons id8fa t ionl. p ract ical ci rcuit applicat io ns, a nd
appendices of manufac ture,,' reference mat. ial.
592 pag"; 5 )', " 8 %; softbound . $ 12.95

BASIC ... by Bob Albrecht. erc.
Self-teaching guide to the corn­

purer language you will need to
know for use with your microcom­
puter. 324 pages. Th is is o ne of the
easiest ways to learn computer pro­
gramming.
BASIC • •• • • . • . • •• • . • _ .•• $3.95 p p.

Call _

o Bi centennial
0 2 5 0 ( 1.5 01
0 5 0 0 0 2. 50
0 10 00 ( 20 .00)

o M ,crocomputer Dictionary t15.95)
o Repeater Atlas ( 1.9 5 1
a Novice Study G u ide (4 _9 5 1
O G enera l Study G u ide ( 5 .9 5)
o Advanced Study Guide (3.95)
o Extra Class Study Guide (4.951
0 1001 Ci rcuito (9.95)
o sene State Pro iec ts (4.00)
o VHF Projects 14 .951
0 2M FM Handbook (5.95)
o RF and D igital T est Equip 15. 9 5)
o Pract ical Test Instrumentl (4.95)
o D lg'tal Control o f Repeate.. (5.001

.--

~Comnuter I:i6rar~=

What To Do After You Hit Return
PCC' s f irst b ook o f com p u ter ga mes . • • 48

d ifferent computer games y ou ca n p lay in Basic
p ro grams. descr ip tions. rnuchtv i llu st ra ted . Lunar la nd·
ing, Hammurabi . K ing. Civil 2. Q ubic 5. Taxman,
Star t rek, Crash. Market • • • etc.
WHAT TO DO . . • . . . . .• .• . . . . .• .. . . _. $6.95 pp.

!'IV

"""""'"UKES
"E'

o Back Islues (8.00)
o Recent
o Midyears
a V inu,ge

O N o v iU Theory Tapel ( 13 _9 5)
D Co de Tapes

o 5 WPM (3 .9 5)
o 6 WPM 13.951
0 1 4 WPM (3.951
0 21 WPM (3.95)

o Bumpe, Stickers (.501
O a S Ls

o Style W
o StYle x

o 250 (6.0 01
c 500 (10.00)
0 10 00 (15.001
0 2 0 00 120.00)

MY CO MPUTER LIKES ME
. . . when I speak Basic

Awards to be listed (Wand X OSLs o nlvl _

Bicentenn ial Call (Bicentennia l OSLs) _

.. .Albrecht
An introducti on to Basic ...

simple enough for your kid s. 1f you
want to teach Basic to anyone
quickly, this booklet is the way to
go.
MY COMPUTER ..... •. • .. $2.00 pp.

Name _

City State Zip _

Address _

... Peter Srark K20AW
A complete guide to computer programm ing
and data processing. Includes many worked o ut
exa mples and history of computers. $8.95

COMPUTER PROGRAMMING
HANDBOOK
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The Atlas transceiver fits
anything that DlQyes!

Whether you 're going mobile or portable this summer . we
invite your inspection of the Atlas 2tox or 215x . It fils any­
thing tha t moves , from a bicycle to a Mack truck.
FEATURES;
5 Ba nd coverage : 210x covers 10-80 meters , while the 215x
cove rs 15-160 meters.
Power : 200 watts P.E.P.
Complete solid state design.
Plug-in modular constr uction makes all sections readily
a ccessible for ease of servicing.
Total broadbanding eliminates transmitter tuning or load­
ing con trols.
Super selectivity. With our e xclusive 8 pole lad­
der filte r the Atlas 2lOx
and 215x provides unpre­
ceden ted skirt selectivity
and ultimate r ejection.
210x or 215x $649.
Wi th noise blanker
installed. $689.
ACCESSORIES
AC Console 1l0/220V $139.
Portable AC Supply 110/220V .. •...... .... •.. •.. $ 95.
Plug-in Mobile Kit. $ 44 .
DD6 Digital Dial , ., • . . . .. . . . . . . . . . . . . . . . . . . $199.
lOx Osc. less crystals $ 55.
For complete details see your Atlas dealer . or d rop us a
card a nd we'll ma il you a brochure with dea ler lis t.

. '
""~ <o•..41~\~., ATLAS

,.~ RADIO INC.
A sk th,.. ha m u-no OU' 71-\ one'

4 17 Via Del Monte • Oceanside. CA 92054 • Phone (7 14) 4 33 ·1983

MA))}~ IN
U.S.A.

Not only is it easy to install a nd
operate . but with 200 wa tts of
powe r, a nd supe r selectivity
you have a ll the talk power and
signal cla rity you need to work
mobile a cross the coun try, or
around the world.
Stacey Smith. WA20IO. shown
above. operates mobile {rom her
bicycle with just her Atlas
transceiver, 8 12 volt portable
power pa ck. and Mobile an­

tenna . Wi th this basic mobile set-up , Stacey ha s had many
enjoyable QSO's on 20 a nd 75 mete rs while r iding her bicy­
cle. (OUf congra tu lations to Stacey for her ingenuity in set-

ting up this unusual mobile in- ~~r~;:~;i~~::-:*:s telle non. and for getting her
advanced class license five
years ago at age 12.)
Bob Lengyel. WB6KDS. worked.
stations a ll over the world with
an Atlas 210x transceiver in­
s ta lled. in his sailboa t while
crossing the Atla ntic single­
handed.. Bob's fai th in the Atla s
tra nsceiver to maintain vital communica tions with the rest
of the world is a real compliment to the dependability of
Atlas equipment. During this mon th of June , Bob will be

sailing from Portsmith, England,
to Newport. HI. in the single­
handed T ransa tIanti c ra ce,
again depending on his Atlas
transceiver for communications.
Dan Lapinski, WA7JUX. from
Phoenix has just put 40 ,000
miles on his motorcycle. ma king
hundreds of QSO's during his
travels.

At 7 pounds, and
9 112"x 9 1/2" X 31f2 ~ ' I
the Atlas 210x or 215x
is less than half the size
and weight of other hf
transceivers. Whether for an
automobtle, bicycle or sailboat,
it's the perfect mobfle or
portable radio.
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90
D.y

Warranty

10 Day
Money Back
Guarantee

"FACTORY DIRECT ONLY"

FEATURES

' .24 a-- Op , Ilion
2 . 0... pr iority Ooannel
3. So' .... 1 Of 10 W."" 0vI
4.10.7 Monolithic Fin. 1-..1Iood
5. 45S KHz c..m;c Fitt..-
S. ,3 Mi OWlIt s.n.;t;wfty f or 20 dB Ouielint
7. NII leo. R.-d...ut on _ ell C" " ""
8. Built -in Adjustablol ~To... Bum" G• .-lIto.
It. Fron' ,....1 " To n. Slim" Control

10. A-"U Wiloon 1402 & 1405SM Xt...
11 . Indi";du.1 T.im...... Coj>!lcilOn for both TX /RX
12. Mort.1 Front End
13. H.li.., R......to.
14. HiVIt VSWR ProNetion Circuit
15. R...... Polol,ity PtOI-etion Ci<""il
te. N8FM - 15 KHz e .......1s.-.I io"
11. e"ih·in S_t.
" . h' SpMK. Jed<
" . Oy m;c MicroP........ In_
20. Mobile Mounting Br.d<., In c:lu t J
21 . auid< 0Gc0n_ Po- Cabill
U . F,eq...ey "'-- 144-U8 MHz
21. I J/o''W • 2ll;"H " 9 lli-D
24.~, Sllo ....
25. ...... ~.. ir".~••_.,~t"

Sour. : 13.5 V DC :l: 10'Jr;
R. ".., .~ ...
T.........' : 2 .8" IH1WI. ,7 11. (l WI

SPECIAL INCLUDES:
A. WILSON "WE-224"
B. MOBILE MIKE
C. MOUNTING BRACKET
0 .146.52152 SIMPLEX CRYSTALS

SUMMER SPECIAL on
Wilson Hand Held 220 and 450

2202 SM
FREQUENCY RANGE 220 ·225 MHz

• • C""ft , 0 ",1110 "
• ....1 1 T.Im......."." TIt ,IIIIX C'~'UO"
...... c. .y.u .. "... , ,..
• , I KHZ I:e..m;e "iIl••
. ' D. l l n d . U K C ' F
• .3 "" " .oon SoU N, ;.il,. l Or 20 •• Q ....tI ...
• W'~M: 1 l a o a ... . len 8 11la , ,,
• 811"" , ' ....1...'0.• ~... , " /1. I 3,. It 2 "t•'''''eft.DOe 1 .. 1 .5 Waitt O u ' I>'"

• 11 VOC
• C..mo On '" , R x 1 4 M .... T it 500 ......
• MI eOI lII ih Bul1.n
• U u u C' M

USES SAME ACCESSOR IES AS 1405

SUMMER SPECIAL

$239 9 5

INCl.UDES

1. 2202 SM
2 . Flex Antenna

3.223.50 Simple . lnstolilld

4502 SM
FREQUENCY RANGE 420 ·450 MHz

• • C "" I 0 ..... , ,,, ..
• ' .. 01 To;","'. ....n.II TIt/ltx e.y.ulI
• All e'y "'u, ,..
• 1 2 ItH. Ce,a mlc " .......
• JI .. . ..... I n 10:(. '"
• . J M,a oo. '1 Se.. , I1" " " fo< , ••• Qu," ;...
• W. ..... , I lb. ' 4 oz . .... 110111<1'
• Ibtl• • , ' ''eli ....o.
• $'''' • " I It I 3/4. I 711
• ' ...lIe.... .... , .. I .' Wl lh O u . p u t

• !2VDC
• Cu ...n t Drain : R X 1. M.... T X IpD M oO.
• M ' ..o lIm M;~. Bunon
• U .. I ~ . b.. Laun . Cu .

USES SAME ACCESSORIES AS 1405

SUMMER SPECIAL

$2799 5

INCLUDES

1.4502 SM

2 . Flex Antenna
3 . 446.00 Simplex Installed

ACCESSORY SPECIALS
s..ec....L

OIt$CR'O'T.DN .. rlCIt

. c, B...TTltR V CH A IIO I It n •.u

...1 10 I OOULO
NI C O TTlt ltlltS .. • 10.U

. T ' ItXTR TTlIt V
TIt V '.00

LC' U THltOl C SIl
1402 . • • • • • . • • • • • • • • • '.1$

I.C2 U ...T H ltll C... U:
,OOS. 2202 . 0102 ••••.• ' .U

S .... $O't:.Kt! .. ""Kil ..O lt
1t..... LV 1000111. ' 0 02
• " 'N CO" NIlCTO It •••• 20 .15

"'2 SII'£... K Il It M' KIl "011"'L.L NIlW H"'N o HIlUl$
W,TH ItOU ND • O" N
CO N N lt CTO " ••••••• 20 .15

T it· ' S U " . U D •• L.Il T ONIl
ItNCO D IlR
.NST LL.Il O ••••••••• 2O.U

TT" T O U C T ON l ...O •••• 01 .15
INST"'LLAT' ON "'T
TIMIt 01' It D IO
..URCH ASIl lt l l
INS T ... LL... TI ON "'T
LA T lt R DA T il , "'00 ••. n .DO

X I'· ' 10.7 K C MO"O .. IT H,C
KT I'I LTltlt ••••• . . ' .n

C RV ST S
TX o' ''X
(Com m o n I' ....w. n oy
O n' y) ...... . • . . • • • • • • • J.n

BC·1 BATTERY CHARGER



SPECIAL
ON EACH

RADIO
INCLUDES:

Flex Antenna

52/52
Simplex Xtal
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1405SM
HAND HElD

5 WATT
TRANSCEIVER

144-148 MHz

10 Day
Money Back
Guarantee

Can be Modified
10'

MARSor CAP

.6 Cnlm'"
Oper.Uon

• IndlviduIII
T ri m mers on all
TX/AX CrYltills

• All Crystals P lug In
. 1 2 KHz Cenlmit

Fltt"
• 10.7 ,nd 455

KelF
• . 3 Mlc:.o"olt sen•

..tl ... lly for 20 dB
Qul,Unt

• Wel,ht: 1 lb. 14 oz."$I Battery
• Baltery Indlcato•
• Slon: .7/1 II: 1 3/4

K 2 7'8
• Swltchllbl. 1 .. 5

Wlttl Minimum
Output _ 12 VDC

• Current DraIn ' RX
14 MA TX 400 MA
('Wi 900 MA 15W)

• Mierolwlteh Mike
Butto n

• U n b.uk"b ie
Lell"n . C"H

1405 SM

FACTORY DIRECT ONLY

FEATURES

1402 SM
• 6 enann,'

Operation
• Indi't'dual

Tr.mrnus on au
TX/RX Cryst.',

• AU C'yU;lls ptuiJ In
.12: KHz Ceramic

Fllte,
.10.7 IF lind 455

KelF
• •3 Microvolt sen"
~tlVltr. fa, 20 dB
Qui" "9

• Wel,"t ' I lb . 14 oz.
MIll Bllte,y

• S-Meter/BIIUery
lncllr;a,to.

• Sin: .7/1 II: 1 1/8
II: 2: 7 /1

.2.5 WIlls Minimum
Output . 12 V DC

• Current Dr.in AX
14 MA TX 500 MA

• MlcrOlwlten M ike
Button

• Hign Impa ct
Pintle Cue

Shown With
Optional
Touch-Tone Pad

1402SM
HAND HElD
2.5 WATT

TRANSCEIVER
144·148 MHz



UNBELIEVABLE!!!!!

The mtecoor'soot Kit

"Complete" Mean s:
• 8080 CPU . 25 line x 80 Characters/ Line . 4Kx8 RAM . PROM
Software . Space for UV Erasable PROM . 19" Shadow Mask

-. . •. •- 'laud Rates 10 !=lRM

~-----------------------,I~ Send me (No.) meecccr - 8001kits at $1.395 I
I ! e.1us S15.00 shlppmg charges each _ •_. !



I
EDITORIAL

by Wayne Green W2NSD//

One of the tech sessions at the MITS computer convention. Over 500 computer
hobbyists came to Albuquerque for the do.

COMPUTER CONVENTION

The a tr s Wor ld A ltair Computer
Convent ion in Albuquerque came o ff
very well with some 500 plus com ­
puter hobbyists attending. The con­
vention was run in the Ai rport Marina
hotel, just around the corner f rom the
new MilS plant .

Since o nly Alta ir computers were
be ing sho wn, there were no t a lot of
exhibits . . . bu t th ose which were
there were of interest. Pro bably t he
most exciting was a ham station
(WA8VNPI set up and operating in
the RTTY contest (which w as coinci­
dentall y on that wee kend). Th e whole
works was being displayed on 11 CRT
with one area fo r the received copy,
one for the copy be ing typed to be
sent. another for checking lo r d up!l­
cates, an d a fou rth for logging. A bui It­
in clock added the lime to each
exchange.

All the operator had to do was type
in the call of the stat io n to be worked
and the repo rt ... the co mputer then
checked to see if that station had yet
been worked on this band , .. if so, it
typed out "nee." If not, it would go
ahead with the contact when given t he
word to start.

Another system was showing a
bio rhyt hm d isplay . It would ask your
birthday, how many da ys you would
like sho wn, an d starting with what
date . . . f ro m the re o n it would plot
you r emotional, int ellectual and
physical curves, showing yo u why
things went so wrong or perhaps what
you might expect next wee k,

Cromemco's TV dallier was one of
those gee'I've-gotta-have things. I' m
not sure what it can do, but it was
impressive in its abi lity to show colors
on a big color TV set. I suspe ct that
someone into art could work up pro­
grams which would be real knock outs.

In view of some past hostility to
firms making A lt a ir-co mpat ib le
boards. it was surprising and com­
forting to see one competitor there
with a d isplay of their boards.

The day and a ha lf of the conven­
tion was all too little for all t he
talking and seeing to be done.

And hams? A substantial number of
those who came had HTs sticking out
of a pocket!

I finally found out what MI TS
stands for .. . seems t hey got started
in 1969 making telemet ry kits ... it is
Micro Instrument and Te lemetry
Systems. In 1970 they got into calcu­
lators and by 1974 had taken a
terrible beattnq as calculator prices

plummeted. They were just about to
give up when t hey came up with the
Alta ir 8800 computer - and t he rest
is history.

MY BIG SPEECH

Since the other editors in the fie ld
had been asked to give a talk, I came
p repared, too .. . hoping that perhaps
I had just been overlooked. It turned
out that I apparently was not in the
same league as the others. so I still
have my notes.

The basic thrust of my proposed
talk had to do with the almost un­
limited opportunity that microcom­
pu ters afford. I doubt that there has
eve r been a t ime in the past when it
was possib le to see so clearly the
opening of a whole new field ... a
mu lti ·billion dollar field. Flying
pioneers knew they had something.
nut they had no hint o f the magn i­
tude. You have to be fair ly old now to
remember the almost un iversal reser­
vations which greeted television in its
early yea rs. My folks were really upset
when I went out in 194 8 and spent
$250 for a ten inch black and wh ite
set .. , a waste o f money . , . we 'll
never watch it . . . etc. We watched it

including wrestlil'l9. westerns,
everything.

The hobby computi ng field is fan­
tastic. It isn' t very big as yet ... in
fact, it may never be very large . . .

but it is goil'l9 to have a profound
effect on the history of t he world.
The co mpute r hobbyist is going to
pay for the technical development
needed to build small computer
systems which are needed by small
businesses, schools and homes.

You can today buy a computer
system for about $5000 that would
only a couple years ago (or less) cost
you around $50,000 ... and this is
only the very beginning. Let's look
ahead a little. , , how lo ng will it be
before we have the $299 smart
termina l? It will have a black a nd
white TV mo nitor (they run about
$75 new these days ) . .. a 16K RAM
memory for p rograms and storage

($20n .. , a ROM with text editing
and word processing programs. , . a
printed circuit board keyboard like
t he ones now used for to ne pads on
HTs ($5?) . . . a video d isplay ch ip
($5) ... keyboard/ASCII chip (S3)
.. . etc.

What o ff ice desk will be able to be
without a desktop terminal? It will be
used to type all letters, will work fine
for form lette rs, will act as a file
cabinet or card f ile . calculator, Tele­
type via p ho ne lines, handle all the
bookkeeping and accou nt ing, send
invo ices, print out labe ls, inventory,
etc. Each office will probab ly need
some hard copy device , .. either a

line printer or a photo copier to read
from the tube. They will need some
data bank . . . tape, disk or some-
thing not yet invented pe rhaps
like a video disk system,

Eve ry wor ker in an off ice wi ll need
a terminal ... every retail store will
need one to keep track of sales,
inventory. costs, etc. Will the com­
puter terminal be as common on
school desks of the future as the
inkwe ll was when I went to school?

And how about the home? The
terminal here could be used fo r an
almost infinite number of applications
. ,. security . . . heating grass
watering ... message ce nt er letters
... ban king . " ordering from local
super market for delivery by electric
cart . .. ordering from Sears, etc....
any school course of instruction , ,.
games . , , and etcn.

I see these markets as inevitable,
and I believe that they will evolve
from the present computer hobby
systems . . . with hobbyists both
paying the freight for this develop­
ment and partic ipating in it. I also see
this as a very good way for things to
go.

Let's suppose that IBM or DEC had
the vision to come out with a $299
computer, complete with CRT, key­
board, some ROM programs, RAM
memory and the ability to interface
with larger me mory, other termina ls.
line printers, etc. It just might happen
that thei r present system of selling
would stick . .. facto ry to customer
via loca l factory reps and sen/ice
centers. That would deal us out o f the
big ball of wax.

But the present system, which is
developinq with small manufactu rers,
local computer stores for sa les, pro­
gramming and service, affords a much
more widely based market .. . o ne
that can accommodate many manu·
facturers and still keep prices down.
The pricing schedule of the big com­
puter firms is a tough bone, with
many items being marked up 100%
..men sold by other t han the manufac·
turer. A $t5oo printer then sells for
$30001

Computer stores will be much like
hi-f stores, carrying equipment of
many manufacturers and mating corn­
patible gear. The old OEM price
schedule w ill hold for dealers and the
markups will be more like 35 % than
100%. Maybe even less.

Continued
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Don Alexander WA8VNP and his RTTY station - winner of the grand prize in
the MITS Altair demonstration contest. The home-built system consisted of an
Altair 8800 with 8K of memory, an ASCII keyboard, a video display, Baudot
teletype and Heath transmitter and receiver. Don also wrote the assembler and
editor for the system, as well as the soft ware to run the amateur station, The
Altair did the Baudot/ASCII translation, cross-cneckea calls for duplication,
and automatically sem the time and message number along with any text
generated by the keyboard. After each contact. a logging entry was made on a
rnooe! 26 teletypewriter. Don l1Un a complete floppy disk system as the prize.

Your 9Jess is as good as mine as to
how many terminals will be sold to
handle some 44 million school
children ... 80 million homes. , , and
perhaps 60 million workers who might
need one. I'd say that it will be a large
market ... maybe 25 to 50 million
terminals per year . .. p lus peripherals
such as memory, printers, etc. That
would certainly come to 10 to 30
billion per year in sales. Not bad for a
market that doesn't even exist today !

As long as the big computer firms
don't notice this market, it will be
wide open to the newcomer ... and
that means the computer hobbyist has
a big advantage. Few others have the
range of experience needed to get this
new industry started ... the hardware
and software background combined.
In five years the big manufacturers in
the micro field may well be the small
firms which are springing up today to
provide hobbyists with equipment ,

It is possible right now to develop a
computer product and get into pro­
duction with it for very litt le . .. and
do well. Never has there been such an
opportunity in the computer field for
small businesses to start and grow. An
investment of a couple of thousand
dollars today oould well launch a
company worth over a million dollars
in just a year or two.

Well, that's the message I thought
the computer hobbyists and computer
store owners might be interested to
hear. Time will prove whether I am
overly optimistic or not , My past
predictions have come off well, so
maybe I'll hit again.

PROGRAMS FOR SALE?

NeWCQmers to the computer field
are sometimes surprised, once they
have their system up and running. to
find that all they have is machinery
and the darned thing just sits there , . ,
not doing anything. Not that everyone

hasn't heard of software and programs
- it's just that many neophytes don't
understand the tremendous impor­
tance of such.

Old hands are culpable in this, too,
for they are generally familiar with a
commercial or school system which
came with software and, shucks, you
can get all sorts of programs from the
users groups. , , from libraries. , . no
strain. Oh yeah?

Foreseeing this problem last year, I
organized the Kansas City meeting of
the microprocessor industry to form a
standard cassette medium for program
interchange. The meeting wasdillicult
to get going , " I had to get the site
set up for it , , . send out letters to all
involved . . . write it up in Byte . . ,
and then make an awful lot of phone
calls to follow it up. The meeting, for
which Byte has been given credit, was
my idea and my doing ". and the
people who had taken over Byte were
furious that I had set up the con.
terence ... they didn't want to be
bothered.

So much for that.
So now we have a medium which

can be used for entering programs into
small computer systems. One thing
which I think will help hobby com­
puters and small business computer
systems grow more than anything else
will be a low cost plentiful supply of
programs. I hope to provide same.

Here is the deal. I will buy pre­
grams from programmers and pay a
good royalty on them. I will duplicate
these and have them on sale in all of
the computer stores around the
country ... and possibly in some of
the more forward looking electronics
distributors. I will have them carefully
checked in my own lab to make sure
that they work as advertised and that
duplicates are perfect. We already
have excellent tape duplicating equip­
ment which we use for making the
Morse code and radio theory cassettes

we are presently selling . .. over 2500
a month.

If you are a programmer and have a
good program available, please let me
know. I need to know ....toat it can do,
what system it is for, and how much
memory it takes. We will be able to
check out programs on the Altair
8800., . have been promised a Sphere
system " . and hope to eventually
have all other popular systems set up
and running so we can check the
programs.

What kind of programs can sell?
Just about anything. I would expect
we might have a cassette with five
games on it which would go for $2.95.
A real fine Star Trek program might
go for $4 .95, A payroll program for
small businesses could go for perhaps
$19.95. We would want to keep the
prices down to where it would not be
worthwhile to bootleg them or even
make copies for friends ... thus
getting out from under the problem
MI TS has had with their BASIC,
which apparently has been copied
quite a bit.

Programmers would benefit sub­
stantially under this plan, since they
would make 10% of the gross sales.
Thus a $12 program would wholesale
to computer stores for about $8 and
the programmer would make an 80li
royalty. This would mean $8,000
royalty for every 10,000 of the pro­
grams sold ... and with several
hundred thousand customers out
there, if only 10% of them bought a
given program this would mean a very
nice return for the effort of writing
and documenting the program.

These programs would be a
bonanza for the stores . . . it would
give them the ammunition they need
to sell systems ... not to mention
that they might eventually be a good
profit item in themselves as businesses
and hobbyists come into the store to
find out what new programs are avau­
able every week or so.

It is going 10 take this idea a while
to get into motion. First we will have
to get our own computer systems up
and working ... our experience has
shown t his not to be a minor unoer­
taking. We have two computer teens
and programmers on our staff right
now and are looking for more. Then
we will halffl to run thorough tests on
cassettes 10 see which work best .. ,
using a computer to check each tape
as it is made, comparing it, bit for bit.
against the original.

Programmers ... it's time to get
working on your programs. Be sure to
document them well ... be sure you
are not drawing on others' work ...
all our programs will be copyright
. .. please put in some extra steps
which are not needed, as a key to
copyright infringement prosecution.
We will need games . .. chess. beck­
gammon, Star Trek, and so forth, .,
business programs such as inventory,
general ledger, accounts payable,
accounts receivable, mailing list, and
so forth. We will have to have a
statement from you that your work is
original.

Hopefully this system will provide

,

Here /s John Craig, the editor of the
110 section of 73. JOhn lives in
Lompoc, California. where he is busy
setting up some of the more popular
microprocessor systems for evalua·
tion.

the money to encourage programmers
to work overtime to provide the soft­
ware _ need to sell small computer
systems. 8y bringing a system to this
presently chaotic aspect of computers,
perhaps we can help the field to grow
more rapidly.

ATTENTION, CLUBS!
One of the big problems for many

club meetings is getting interesting
material ... so I've been watching out
for interviews which I might get on
tape which oould be of interest to
club!;.

The first tape' have available is an
interview with Ed Roberts, the presi­
dent of MITS , , , the first maeutac­
tuter of microprocessor kits to hit the
jackpot. His Altair 8800 computer kit
came out about a year and a half ago,
just as MITS was in serious shape as a
result of the plummeting onces in the
calculator market. Their first year's
sales of computers was about ten
times what they estimated, and they
ere just now beginning to get caught
up with events.

Ed's story is an interesting one, and
it will give you a lot of insight into the
manufacturer's side of things ... it
will also familiarize you a lot with the
computer scene ... what microcom­
puters are being used for and where
the market seems to be going, Hear
about some exciting technical de­
velopments which are coming.

The tape is on cassette only and is
ooe hour long. It was made with top
notch profess ional equipment, so the
sound will be as good as your cassette
player. Order Cassette Interview I .. .
and never mind the usual prices for
such tapes, normally around S12.95
. .. 13 is in the magazine business, not
in the tape business. so your cost is
only $3.95 postpaid.

This tape may also be of interest to
repeater groups which run club bulle­
tins and news of interest to members
over the repeater.
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Have a Vacation with a Purpose.
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UPGRADE YOUR HAM TICKET
8E READY FOR ANY FCC RESTRUCTURI NG

Glade Valley School Radio Session
17th Year July 31 - August 13, 1976

Courses Taug ht:
Genera l Theory and Cod e
Advanced Theory and Co de
Amateur extra Theory a nd Code

Pl.... .."d ..0 ••• b"".,., ."a . ppl,,,,, ,,,," b'"n"
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C. L. Peters K4DNJ DI RECTOR
Box 458 Glade Valley NC 28627

Address

Name

City/State/Z ip

~.~~
-.•
..Ii... ;

...... , ~,

u....,..1'.1; ,,,,
"'.... , 0 6

$79.95

UNIYUSAl
CAliBRA lOR

volts - ohms - rnA
Accuracies to .01%

BO X 301, 41 5 KAY AV E.
ADDI SON IL 60101

Send for special offer on meter kits.

RO'O-KI'~

you can.
The all new ETK (Electronic Touch
Keyer) stores your instructions . then
sends perfect code from memory cir­
cuits .. . 7 to 55 words per minute .. .
mode controls (tune, spacing off, auto)
... speaker wi level control . .. dot­
dash LED lights ... all new clock circuits
minimizing long first cycle ... 17 in­
tegrated circuits. Inquiries invited

~
~i~~I~~~in~2t~n·~~
Order direct from:

CD P.O. Box 1125
~~==. Kent, Washington 98031

Instruction Book 1.00

MOrIN'?
Let us know 8 weeks in adva nce so that y ou wo n't m iss a singl e
issue of 73 Magaz ine.

Attach old label where indicated and print new address in space
provided. A lso incl ude your mai ling labe l whenever y ou w r ite
concerning your subscription. It hel ps us serve y ou p ro m pt ly .

POLY-88
(FORMERly MICRO-ALTAIR)

A Complete Computer System
for $575 requires just a Keyboard

and TV Monitor for use.

nam e _

Pet.,bo,ouql> NH 03458

•magazine

I .

~" ----

o Pay ment encl osed
(1 e xtra BO NUS issue ]

o Bill me later

18
o Address cha nge on ly
o Extend su bscriptio n
o Ente r new su bscriptio n
0 1 year $ 10.00

Wri te to:

POLYMORPHIC SYSTEMS
/l/5. K~IIOgg. Go'.'a. Cll, 930.1 1~ I OO1· 2l S '

Pol ymOfphic systems new Poly·BB System is a complete, expand ,
able, powerful microcomputer system with dozens of personal
and industrial uses. Applications include smart terromats . data
a<:quisition systems, games. accounting , trent-end lor larger
computers - anywhere some computer processing is requ ired ,
The Poly-BB hardware includes our Video Terminal rmertace cir­
cuit card , CPU/ ROM/ RAM card. and Backplane/Power Supply
in a 4'1, "W x 6l;,'H x 17" cabinet, The Video remtnattoter.
lace d,splays 16 lines 01 up to 64 characters 01 text. or a 4B x
t 28 graphics grid on a TV monitor , Processor card includes
80BOA processor. ROM. RAM, and a serial or cassette canon .
Software supplied on ROM mcuoes Video Driver . Debugger . and
Operat ing Kerne l. The wide range 01 IMSAi/Allair circuit boards
are compatible with this system . For complete deta ils send to:

11 you have no label handy, print OLD address here.

nam e call _

city state zip, _

address _

, ,,~ ,
! I.ll I

, ll::l :,~ ,,~ ,
!:...: :,_ address _
,~ ,,~ ,,
: " city State zip___ _ __ ,L.________________________ _ ..:
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hatgoodisa
icro-Computer
if you can't
makeit work?

Startup time on micro-computers can be a real probl em. We know that. That's
why we've developed The Micro-Designer. The first complete package of hard­
ware, software and educational materi als. All with one purpose: to speed micro­
processo r system design.

How? By providing the only mic roprocesso r test and development system with
solde rless breadboa rding capabilit ies. At its heart : the Intel BOBOA processor
chip, providing all signal funct ions. A front panel that mon itors functions of the
mic roprocessor and allows data I/ O wi th or without an asynchronous terminal.
Up to 65 K memory. And the Bugbooks, E&L's innovative approach to sell­
teaching micro-electronics.

And, when you ' re ready for your final system, you use the same modules and
cards that you learned on. So experiment. Design. Test. Because now there's
a system that's caught up with imaginatio n. The Micro-Designer from E&L
Instruments. Squander a minute now to write us about it; we'll send you full
Information. And maybe save you weeks of work.

• ~

E&L INSTRUMENTS, INC.
Circuit Design AIds

61 First Street, Derby, CI. 06418 (203) 735-8774
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You can
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We would be a bit surprised if you In fact every part including the powerful
could do anything meaningful without MC 6800 CPU and the BK dynamic RAM

additional hardware and software. MC GROO is guaranteed for 120 days. It has the best
Wave Mate's Jupiter II'" isn't the kind of software around, System Monitor and Debug

microcomputer kit you only stare at ... when programs (R OM ). Includes powerful text
you've completed your Jupiter II just plug in editor and Motorola compatible assembler.
your terminal and you're ready to go. That's And BASIC atno extra cost. Because we've

because it goes beyond the sum of its high been making microcomputer systems for over
quality parts. It's the ultimate micro kit 4 years, wecan offer you the broadest line of

experience. In performance, in documentation, interfaces including TV terminal and dual
in reliability. First, consider its superb features. audio cassette. Impressive. And yet the

It has small pluggable wire wrapped cards grandest feature is the experience r.rJ--....m--:~)
easily tailored to suit your modifications. of completing a kit that works. L-WTJ

Every IC is socketed and 100%bum-in tested. Guaranteed. w.•• TTW..

WARRANTY
120 da ys on all parts,

f---------------------------------~.. ACT NOW AND SAVE I/OI. /lJA Y SPECIAl.' NEX T MONTH WATCH FOR STUPENDOUS ..
• . . ANNOUNCEMENT II •
.. SPECIAL pn ce $1445.00 (assembled $1950.00 ) ..
.. 0 Send Jupiter II micro kit. ..
.. Jupiter II Microcomputer Kit Includes: 0 Kit 0 Assembled "
III • Modular plug-In power • ~ck mount module cage 0 Send deta ils on kit-a-month II
.. su p ply • \Vm " wra p tool .
III • 9 module PC backplane • Win' unwrap tool D I'm not co nvinced; send me 101 reaso ns wh y. II
... CPU module - Cables. connectors. a ll 0 Please send free Jupiter II System catalogue. III
III _ System momtor module othe r necessary ..
.. _ 8K dynamic RAM hardware III
III module _ Softwart' (editor, debug. lIIII
lIIII • Serial RS 232 assernhle j- , BASIC) III
" commun ica tio n interrace _ As.....mhly manuals n Check enclosed for S -c--;===::-r=== •

module _ Opera to rs manuals Include 810,00 fo r postage and handling. California III
" _ Front panel module _ Theory or operat ion res idents add 6 % tax Delivery 60 days ARO lIIII
III • Front panel manu al s "
lIIII • \Vire,cut, strip,wd. <"olor _ Annua l mernbe r-shjp in III
" coded users p; rn up Name ~ •

.. _ _ - --.-.::: ~ Address _.. - '~ ...,.~. III
_-:::::::;,--~ & - City / Sta te / Zip •

WAVE MATE ­
1015 West looth Street Gardena. California 90248 "

Telephone ( 213) .~::.~~~... . . . .. . . . . .. . . . .. . . . ... . . . . . . .. "

--materials a n d workman...hip. "

-~;~~;~~~~~~~~~~
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Fig. 1.

Ralph Tenny
PO Box 545
Richdl"dson TX 75080

yourto save

Testing

digital circuits

--

Power Supply

•
Q Q••

•

•.~

Regulation failures can be
explained as a condi ti on
where the regulator circuitry
ceases to operate in its linear
region, usually beca use the
input voltage to th e series
pass element gets too low.
Another problem can be
t herma l runaway if the unit
h as no t be en properly
designed for cont inuous oper­
a tion. A prope rl y designed
supply will protect itself and
the load in case of shorts on
the ou t put.

The symptoms of regu­
lator fail ure are low and un­
steady out put vol tage, usually
with high ripple fee dthrough.
The effect o n th e CPU
depends upon which logic
fam ily is used in the system.
CMOS will be least affec ted,

fo llowed by MOS uP and
sup port chips, and th en TIL
will be most affected . Thi s
non-linear regu lator will also
have higher than normal
o u t put impedance, which
lead s to coupling between
fast logic elements. The uP
sys tem may drop a n occa­
sional bit , or become co m­
pletel y confused and lock up.
Eith er way, the CPU is out of
business.

Transients on the out put
come from the power line or
are ge ne ra te d by a n
improperly designed power
supply. Power line t ransients
can usua lly be stopped by
t ransient limiters on the
power supply input, and

T he hom e co mputer
hobby ist is frequently

lured by adver tisement s for
surplus po wer supplies and
power supply kits of all
kinds. These offerings range
f rom excellent buys of
surplus name-brand units, to
units, both kit and assembled,
of unknown pedigree.

Performance specifications
of these units sometimes are
not fully stated in th e adver­
tising, but name-brand un its
can sometimes be researched
in the manufacturer's litera­
ture. The "orphans" can
literally be almost anything,
and some surplus dealers are,
at best , only brokers. These
dea lers may not have the
necessary equi pment , time Of

inte re st to characterize
surplus units they buy. Power
supply kits may o r may not
have been carefully designed.

Wh ere does this leave the
computer hobbyist ? Except
for his purchase of name­
brand units, he can be on a
very shaky limb . Problems
which might hi t him can be
o ne of three : complete
failure, regulat ion fa ilure, or
the uni ts may generate ra n­
dom and po tent ially harmful
transien ts.

A complete failure is a
nuisance at best and could be
a costly disaster . The CPU
can simply be shut down
when the po wer supply quits,
and few uP systems have
power-fail progra mming to
save the run . Here are two
possible disaster scenario s: A
series pass transistor shorts
and dumps raw dc into the uP
systems, destroyi ng all or
most of the par ts . Or, some
crit ical power supply part
fa il s, starts a fire, and
destroys the house. Although
the latter is unlikely, even
commercial computers have
been known to catch fire .

r----------..,
I '.', '. 0' I
I ' '" II U<> »0 I
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Fig. 2.

~ 11 2



1'0 "'~, •• •

.,.

a circuit suitable for a
reference supply. All parts
inside the dashed line should
be built inside a thermall y
insulated box and the supply
should be allowed to run con­
t inuously for best sta bi lity .
The o utput will vary from
below 5 volts to around 18
volts, which shou ld cover all
supplies of interest to the
co m pu t e r h obbyi st. The
other equipment is very
commo n, and the applica­
tio ns discussed below will
explai n their use.

The first special gizmo is a
dynam ic load - a circui t
which simulates the type of
load fast logic places on a

...

Fig. 4.
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brated sweep, let signal "A"
be the signal to be timed, and
signal "B" can be narrow
pulses from a pulse generator
with 1 kHz o utput. The
result ing di splay will sho w 1
millisecond " tick" mar ks
superimposed on signal "A."
If the scope has a Z axis
modulation input, the pulses
can be used to intensify the
trace as a t ime marker.

The power supply wi ll be
u se d as a compar ison
standard to chec k regulation
and stability of the power
supply under test (PSUT), so
it must be much more stable
t han the PSUT. If there is the
slightest dou bt, Fig. 2 sho ws

Fig. 3.

perienced designers test their
prototypes thorough ly.

A modest amount of test
equipment and two easil y
built gizmos will enable very
exte nsive qualita t ive power
s up p ly t e sting a ccurate
enough to assure the hobbyist
of adequate and reliable per­
f or m an ce fr om power
supplies he uses. Oaantitative
testing, requ ired mostly to
prove one's prowess at power
supply design, will requ ire
more and higher q uality
equipment. The tes t equip­
ment needed is the fo llowing:
a 20k Ohms/volt VO M, a
vari able autotransformer, a
pulse generator, a very stable
power supply, and an oscillo­
scope. The scope shou ld be
dual-trace with triggered , cali­
brated sweep, 5 MHz band­
wi dth and 10 millivolts
se nsi tivity. The sensitivity
and bandwidth are essential,
and the triggered sweep will
red uce frustrat ions during
much of the testing. How­
ever, if a single- trace scope
with the other qualifications
is available, it is possible to
get by wi th a couple of
smart-aleck tricks. Fig. 1
shows ho w two signals can be
mixed on one trace. Th is
t rick is good only on two low
impedance sources, and it
redu ces the effect ive voltage
of each signal to half its real
value. In place of the call-

output spikes generated by
the power supply can be
caught by crowbar circuit ry.
But, if the crowbar has to
fire, the CPU wil l st ill be shut
down in mid-stride. Properl y
des igned power supplies will
not ge nera te spi kes under any
condition of turn-on or turn­
off. Of course, we all know
that big spikes will kill any
IC; we need to remember that
sma l l one s ma y cause
improper system startup. Few
home brew systems are
designed and programmed for
sta ndby operatio n, but ma in
suppl y shut-do wn spikes
could also bollix the remain­
ing act ive ci rcuits.

Fortun a tel y, power
supplies can be screened for
mo st o f these possible
de fe c t s, using relatively
simpl e eq ui pment. Wh en
investments of the magnitude
required to own a home
processor are concerned, it
pays to screen all power
supplies not furnished by the
system manufacturer. If any
home system manufacturer
should be guilty of supplying
inadequate power supplies, it
is likely that the "computer
grapevine" will get the word
out promptly unless he
corrects the problem. For
those hobbyists who design
their own units, remember
that solid state power design
is tricky, and even ex-

Fig. 50. Mixed wavetorms from circuit of Fig. 4 showing
trigger at zero crossing of line voltage.

Fig. 5b. Mixed wavetorms showing proper adjustment of R1so
l e I triggers at fine voltage peak.
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Fig. 8.
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Do the t ransient test f irst
and discard or redesign an y
unit which fails . Usc the triac
switch of Fig. 4 with the
connec t ions shown in Fig. 9.
Remember the qroundinq pre­
cautions if an isolation trans­
former is not used. With SW3
set to TjON and SWl set to
0

0
, sy nc th e scope so the

ri sing output of th e PSUT is
displayed o n the sco pe as in
Figs. l Oa and l ab. Repeat the
tes t for T/O FF (Fig. 10d) and
repeat the T/ON test with
SWl set to 90

0
(Fig. 10c).

OK the PSUT on ly if no
spiki ng occ urs under low,
medium and full load condi­
tions. If rate of rise is impor­
tant to you r syste m, measure
it before dismantling th e test
setup. The PSUT shown in
Fig. 10 was a surplus supply
wit h a good pedigree; it is

Some of the connecting
lead pro blems go away if the
supply has sense leads as
shown in Fig. 7. Sense leads
must connect elect r ically as
sho wn in Fig. 7a. If t his
connectio n is made ph ysically
at the supply, the equival ent
circuit is t he same as Fig. 6. If
both the sense leads and load
lead s attach at the load as
shown in Fig. 7b, t he pub­
lished specs now apply at the
load.

Power supply test hookups
mu st be carefu lly and
pro perly made ! Fi g. 8 shows
right and wrong connections
- note that the " wrong" con­
nection includes the effec t of
the loa d leads and the drop
across the ammeter in the
measurement. If you wan t to
prove the importance of

•heavy po wer supply leads,
repeat some of the tests out­
lin ed be low u sing the
" wrong" co nnec tio n and #30
wir e a n d c heck th e
di ffe rence.

T , ~ ,

Oy." "o
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Fig. 9.
sections of the system may
lock up or be dam aged if (for
exam pl e) the +1 5 volt bus
comes up before the - 5 volt
bus . The rate of r ise measure­
m ent allo ws the system
designer to know if all
su p p lies wil l co me up
toge th er when switched by
the same power switch.

The de regulati on test t ells
h o w we l l t he regu lator
circuitry perfor ms, and the
heat rise test forewarns of
poss ible fire or overh eat con­
d itions if the su pply is used
fo r co nti nuous operatio n.

A test of po wer supp ly
impeda nce tell s how well the
supply will decou ple possib le
c ircuit interactions. A noisy
Vee line can be very bad for
TTL logic and may cause
subt le pro b lems almost
impossible to locate without
a very good osci lloscope.
Al though decoupli ng o n the
board is helpful , it wi ll not
ent irely overco me th e effect
of a high impedance power
supply . Probably 90% of all
decou pl ing would not be
needed if a " perfect" (zero
out put impedance) su pp ly
were ava ilable. However: A
" perfec t" power supply feed­
ing a load with 2' of #24 wire
clip leads migh t have over an
Ohm of impedance for fast
logic signals.

F ig . 6 sho ws ty pical
out put co nnections fo r a
modular , fix ed vo ltage su pply
whi ch does not have sense
lines. Any sta ted perform ance
speci fica t ions (% regul ation,
noi se, rippl e, etc.) apply only
a t tho se term inals. They will
st ill be very close if the
supply feeds a load via #8
wire lea ds. If t he supply is
feeding a hom e brew back­
plane wire wrappe d with #30
wire, the to p of the card 12
slots away may be in troub le!

"'"
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Fig. 7b

at " B" will occur at zero
crossing. With SWl in the 90

0

position, R1 ca n be adj usted
so the trigger occ urs a t line
voltage pea k. The photos in
Fig. 5 sho w the mixed wave­
forms (see Fig. 1) for zero
crossing (Fig. Sa) and for
switchi ng at li ne peak (Fig.
5b). IC2 consists of two flip
flops which are cloc ked by
the output from IC1 . If SW2
is ope n, Ql and Q2 are bo th
high ; with SW3 in the T jON
pos ition, Zl is t urned o n and
tr iac Z2 is turned o ff. Wh en
SW2 is closed, ot goes lo w
on the next posit ive edge
from IC1 , and Ql triggers the
sco pe. On the second positive
edge from let, Q2 goes low
and Zl turns off. Z2 is then
tur ned o n by curre nt through
the 47 Ohm resistor and any
load connected to Z2 is
activated. Afte r Rl has been
adjusted properly, t he load
can be switched at zero
crossi ng or line pea k by
setting SWl and closi ng SW2.
Wi th SW3 in the TJO FF posi ­
tio n, Zl 's load is activated
until SW2 is closed, t hen Z2
tur ns off at the next ze ro
crossing afte r FF2 switches.

Three types of tests shou ld
be perform ed on all un known
power supplies to give reason­
able assurance of safe, reliable
operation in a home co m­
puter system. These are: (1)
transient de tec tio n and rate
of ri se ; (2) dc regu lat ion and
heat r ise; and (3) o ut put
impedance.

As me ntio ne d above,
powe r supply transients can
disrupt or damage the CPU.
In a co mputer system which
uses sever al different voltages,

Fig. 70.
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Fig. 6.

power sup ply. Fig. 3 shows
the circu it; R1 sets the load
c urrent drawn from the
power supply for any given
value of R2. R2 is chosen to
give about o ne vo lt out put at
the maxi mu m load curre nt to
be drawn from the PSUT. Cl
is an input from a pulse
generator which causes the
lo ad curre nt to increase
sharply then decrease, varying
over a small range. Becau se
Q2 and R2 d issipate the
ent ire po wer o ut put of the
PSUT , both should be
mou nted on a large heat sin k.

The seco nd gizmo allows a
power supply to be swi tched
on or off a t a specia l t ime ­
either at line voltage zero
crossi ng or at line voltage
peak. If the PSUT will
develop spikes at turn-on or
turn-off close exami nat ion of
the PSUT ou tput using an
osci llosco pe will revea l the
problem. Fig. 4 shows the
circu it; it is safer to observe
the special precaut ion of
us i ng an isolat ion trans­
for mer. If suc h a transfo rmer
is not ava ilable, ta ke st r ict
precautions to insure, by
measuri ng bot h cir cuit
common and point "L" to a
good earth grou nd, that
circuit commo n is really the
low side of the line. Circui t
o peratio n IS simple; ICl
sa mp les t he transfor mer
out put and produces appro xi­
mat el y a square wave. Wi th
SWl in the 0

0
posi t ion, the

rising edge of the waveform

0< " ..
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SPECIFICATIONS:

8K SC - 8 Specifications:

Access Time : 500 ns Mall . (225 max
on request)

Current Req:

Memory Chip:

Vollage Supply:

Less than 200 rna per
1024 words maximum

AMD 91L02 APe (low
power lK x 1)

+5 to +10 votts

ALL ADDRESS, CONTROL, AND DATA OUT LINES
•

FULLY BUFFERED

•
QUANTITY, DEALER, AND CLUB INQUIRIES INVITED

•
PLUG IN-COMPATI BLE WITH ALTAIR " AND IMSA1"

rc SOCKETS INCLUDED
$295.00 Kit - $394.00 A ssembled - $2.00 Shipping and handling

•

SHIPPING AND

'0. _

STREET· _

CITY' STATEE --'ZIP' _

ADD $2.00 HANDLING

BOX 11651 , KNOXVILLE, TN. 37919

' LIM ITED TO CAPACITY OF STANDBY BATTE RY

Enclosed 1$ s.. 0 FULL AMOUNT 0 25% : BALA NCE C,O.D.

o BA NK AMERICARD/ M ASTER CHA RGE ::- _

PLEASE SH IP THE FOLLOWING :

o 8KSC KITS _ @ $295.00 each

o 8KSC ASSEMBLED •.•...................•...•.•••...............@ $349.00 each

o MORE INFORMATION AND SPECIFICATIONS

IIISEfllSl1I
ELECTRONICS

--------------------------------------------------j

I
I
I
I
I
I
I
I
I
I
I
I

J--------------------------------------------------

Battery Standby: 1.5 10 2 Volt,
Automatic power
loss sensing c ircuit.
Elim inates need for
switches.

Address Select : 8 ea. Spsl. switches
in a Dip tc package.
(No longer any need
for a sotderinq iron
to change address.)

+5 Volt regulated : 4 ea. 7805 regulators
w ith individual heal
sinks 10 run cooler.

Wait Slates: NONE! Your wait light
will not burn because
01 a memory wait
state.

ALL ADDRESS, CONTROL, AND DATA
OUT LINES FULLY BUFFERED

Circuit Board
Double sided. G10 glass epoxy board
Plated through holes. 5 mit. tin minimum
Solder reuow processed
Solder mask on both sides of PC board
Component layout silk screened on

component side of PC board
Gold plated edge contacts
No jumper wires used
Professional layout techniques used



2%. Thi s is a " not good"
unless the impedance test
gi ve s ex ceptionally good
results. Even so, such poor
regulation o n a supply sold as
a " regulated" supply may
mean the regulator circu it has
problems.

Repeat the test with line
voltage fixed at 11 5 volts and
cha nge the load from no load
to full load . Compute the
regulation as before, using the
change in o utput voltage as
measured by the YOM and
the nominal outpu t voltage of
the PSUT. Acceptable regula-

Fig. l Oa. Turn-on of 5 V, 3 A power supply; 1.8 A toad,
switched at line voltoge zero crossing. Time of rise - 3
milliseconds. Note rapid response to very minor overshoot.

very grat ifying to have such rating), then connect the
excell ent test results from a YOM with the resistive net­
supply which cost about half work shown in Fig. 11 . Set
the going rate ! the YOM to the 50 mlcroamp

Set up the regulation test scale and adjust the reference
as shown in Fig. 11 . Select supply so the meter reads
R2 of the dynamic load (Fig. zero . Close SW4 and readjust
3) for o ne volt drop at full the reference supply for mid-
rated load current of the ' scale o n the meter. Now, 50
PSUT, then read current with millivolts change in PSUT
the YOM at output I. For out put will swing the meter
example, if R2 is 1 Ohm, o ne to end scale. Lower the line
Amp will give one volt acro ss voltage to 105 volts, note the
R2. Set the line voltage to YOM r eading after one
11 5 vo l t s and set the minute, then raise the line to
reference supply to the same 125 volts and note the change
output voltage as the PSUT. after o ne minute .
Let th e whole system warm Percentage regulatio n IS

up at 50% load (PSUT defined as

Fig. t Oc. Turn-on o f 5 V, 3 A power supply; 1.8 A toad,
turn-on at line peak.

rId 1 16

Fig. lOb. Double exposure of 5 V, 3 A power supply; 1.8 A
load, zero crossing turn-on. Voltoge irregularity caused by
incomplete charging of filter cop on first cycle of line voltage.
Note that voltage does not exceed set value more than 1%.
Excellent regulator!

VH -VL
x 100%,

VH
where VH is PSUT output at
high line and VL is PSUT
o ut put at low line. Since this
connection will mea sure the
change in output, this reduces
to the YOM reading in milli­
volts divided by the output
voltage set o n PSUT (an
app roxima t ion, un less a
digita l voltmeter is ava ilable
to measure VH). For 100
mill ivolts change (full scale
swing on the YOM with SW4
closed) o n a 5 volt supply,
the % regulation is .1/5 or

Fig. lOd. Turn-off of 5 V, 3 A power supply with 1.8 A load;
total decay time - J50 milliseconds. Note complete absence
of transients.
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tion is .2% (10 mi llivolts
change on a 5 volt supply),
but .1 % is better for most
applications. For that supp ly
with poor line regulation,
repeat the no load/full load
test at low li ne voltage and
reject it for long-term use if
t he regulat ion changes sub­
stant ially at low line voltage.

Run the heat test by
pull ing full load for several
hours. The PSUT output
should change very little, and
no part of t he supply should
become too hot to touch. If
the heat rise is too much or
the regulat ion cha nges d rasti­
cally, reserve the uni t for
smaller loads or intermittent
duty. Somet imes it is possible
to add heat sinks to over­
heating supplies, but heat-

flow design is beyond t he
sco pe of th is article.

The o utput impedance test
also uses the variable load. In
th is case, set some mid-range
load on PSUT, then feed a
small am pli t ude square wave
or pul se to t he modulat ion
input. Use t he scope to mo n­
ito r t he I te rmi nal o n t he
variable load, and set t he
modulat ion drive so the
current is changed by 10%of
t he fixed load curre nt. Then
move t he scope to t he PSUT
output and look fo r output
voltage changes at the rnodu­
Iatlon frequency . Measu re
both the current change a nd
output cha nge in voltage
peak-to-peak and divide t he
voltage change by t he curre nt
change . Output impeda nce is

simply this voltage divided by
t he current. For exa mple,
assume t he load cu rrent is 1
Amp, with a current change
of .1 volt pea k-to-pea k. If
t he PSUT o utput changes by
.01 volt peak-to-peak, the
impedance is .01 /.1 or .1
Oh m, a goo d value . Vary the
pu lse freq uency over a fa irly
wide range to check fo r any
major change in impedance.
Most sol id state supplies of
good design will hold output
impedance essentially con­
stant over a wide freque ncy
range.

Now that you have loca ted
a good supply with low impe­
dance, do n't handicap it! Ru n
bus bars fo r power li nes
instead of wires, so lder power
c o n n e c t io n s everywhere

ex cept where they pass
t hrough connec tors, use hig h
qualit y co n nectors and
choose or lay out PC boards
with wide, mul tiple power
runs. Even if t he lo gic ca rd
draws fairly low power, fast
logic generates fast transient s.
Sma ll power conductors are
inductive at much lower fre­
que ncies t han large, flat con­
ductors. Ind uctance in a
power bus encou rages inter­
stage co upling, which spells
trouble in any computer.

Power supply testing is so
importan t that all computer
hobby club mem bers who
ho me brew eq uipment shou ld
poo l t hei r resources to
assemble a good test facili ty,
t hen help each other check
out a ll their power supplies. •
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Pho t os by Ed Crabt ree

Jeff Ro loff
Central Data Company
PO Box 2484, Station A
Champaign IL 61820

• emtral
- -data 3320 lJiS]liav System

-• •
•

..

A RTTY/Computer Display Unit

--Baudot, ASCII, TTL, RS232, etc. , etc.

I n order to interfa ce man
with com puter, so me sort

of input/out put device is
needed . An ext remely ver­
sat ile output device is a visual
d isplay unit, wh ich disp lays
dat a on any mod ified tele­
VISion scree n.

The display uni t described
in t his arti cle is very efficie nt,
bot h in price and in the
densit y of t he data o n t he
screen . It displays 25 lines of
40 characters each o n t he
scree n - almost double t he

AlWUS Bl AC~

Fig. 7.
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densit y of most other di splay
unit s now on the market.
And the parts cost is less than
$1 00.00, buying from com­
panies advert ising in the back
of this and ot her electronics
magazines, includ ing t he pri ce
of th e doubl e-sid ed, plated­
t hrough board. All display
un it part s, includi ng the $20
po wer su pply, are co ntained
on one 7 .2" x 11.4" board.
The opt ion board s are bo th
about 4" x 4 " .

The t wo o pt ion boar ds
that a re available are used to
input serial ASCII and ser ial
Baudot. Th e fi rst acce pts
t he serial ASCII, converts it
to paralle l, and enters it into
t he display unit's memory. It
also acce pts para ll el data
fro m a keyboard, etc., and
seria lizes it. The serial inter­
faces can be eit her TTL, EIA
RS-2 32C, or 20 mil loop
compatible, al l selected by

two Ju mpers . The other
opt ion acce pts se r ial
Baudot code, converts it to
parallel, and cha nges the code
to ASC II. This ASCI I data is
then sent to the display unit.
The inputs to t he Baudot
board ca n be e ither TTL, EIA
RS232C, or 60 mil loop .

A useful feature of the
d isplay unit is ca lled next li ne
blan king. This causes the
scree n to be erased, line by
line, as the cursor moves
down a page full of data. If
t his feat ure was not in the
display unit, after t he screen
had been filled wi t h da ta
o nce, you wou ld simply be
writ ing over o ld data , char­
acter by character . To say the
leas t, t his ca n be very con­
fu sing ! Full cursor control is
availab le using the "forward/
backward " input. The cursor
can be moved straight up or
down, left or right, or to the

left of the screen, and then
up or down one l ine. A self­
test line is available so that
signals can be displayed o n
the screen ; therefore, in most
cases, an oscilloscope is not
needed. All logic is done wit h
s ta ndard TT L gates and
dividers . There are no capaci­
lively coupled lines or other
bears to troubleshoot, so a
person with a modest ex­
perience with logic will
probably be able to easily fi x
his board, should it not work.

Basic Information

The 3320 display unit has
a format of 25 lines co n­
sisti ng of 40 characters each.
The characters are arranged in
a standard 5 x 7 matrix, each
space in t he matrix bei ng
either a white or a black dot
on t he screen of t he tele­
vision. T here is a one dot
space both ho rizontally and
vertically which is always
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Fig. 3.

Th is is explained in deta il 10

the memo ry section.
The last six cloc ks a re

di fferent because they are
reset at the end o f the frame.
There are provisio ns for 264
sca n lines per f ram e (33 char­
acter lines of eight scan lines
each). Since all d ivider s mu st
be sy nchro nized with each
o ther, all affected cou nters
are reset at the end of the
frame, and the wh ole t iming
chai n starts ove r.

As was ment ioned ea rlier,
ther e are pro visions for 33
character lines, but only 25
o f them are used. The T clock
is lo w when characte rs ca n be
vertically printed on the
screen, and high when they
can't (dur ing vertical retrace).
The T clock is li ke the K
clock, in that it is a set/r eset
flip flop arra nged as two
cross-coupled NOR gates. The
fl ip flop is set on the 26th
line and reset on the fi rst. In
t he middle of vertical re trace,
the vertical sync pulse is
cre a ted, telling the tele­
visio n's electron beam to go
to t hc uppcr left ha nd corncr
of t he screen and sta rt a new
frame . Several othcr timing
pulses are derived fro m the
lettered clo ck pulses, and
they are explained in the
cursor co nt rol and memory
sectio ns.

Fig. 5.
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the J clocks, the previous
cloc k is d ivided by two to get
t he present o ne.

The K clo ck is special,
however . It is lo w whcn char­
ac ters can be printed ac ross
the line and goes high when
they can' t (d uring horizontal
retrace ). There a re enough
cloc k pul ses for 64 characters
on a line, but o nly 40 of
these are used . The ext ra 24
character positions ca nnot be
d isp layed o n most television
sets, anyway , and are used for
horizontal retrace. The K
clock is no t t he out put of a
fli p nap, but rather a latch
that gets set o n the 41 st
character and reset o n the
first character. In the middle
of retrace (when the I clock is
low ), a hor izontal sy nc pul se
is crea ted. This tells the tele­
vision to se nd the electro n
bea m back to the left side of
t he screen so tha t a new scan
line ca n begin.

The K clock is di vided by
two, four and eigh t to get the
L, M, and N clocks, respe c­
t ive ly. These three c loc ks are
fed to th e character generator
to tell it which sca n line of
the character t he television is
di splaying. This is sho wn in
Fig. 5 for t he left si de of the
let ter "A".

Note tha t the top sca n line
is always blank . Th is is to
provi de ver t ic al spac ing
betwee n characte rs. and to
a llo w t ime for 40 cha racter s
of the page mcmor y to be
moved int o the line memory.

Fig. 6.

Fig. 4.

line. Thc strobe line is used to
tell the display unit when to
enter the data. When the
strobe linc makes its tran si­
t ion (eit her positive or nega­
tive, jumper selecta ble), the
da ta is ente red into memory.
Thi s st robe li ne is de-bounced
on the board, and a strobe
rec e ived pu lse is available at
t he out put con necto r. This is
used by t he input option s and
is requ ired by some types of
keyboards . The vi deo ou tput
is a 2.25 V pop signa l wit h the
specifications sho wn in Fig.
3.

Timing

The schemat ic diagram for
t he t iming chai n is shown in
Fig. 16, whi le the timi ng
chain is shown in Fig. 15.

All t iming is derived from
a crystal-co ntrolled oscillator
who se frequency is 6.082560
MHz. Thc output of this
osc illator is called the A
cloc k, and is fed into various
di vider s unti l it finally
rea ches the T clock, be ing 60
Hz.

The B cloc k is exactl y half
of the master clock, since it
goes through the f irst flip
flop in the d ivider chain. The
C, D, and E clocks are all of
the same frequency, but a re
diffe re nt in phase. Since char­
acters a re six dots wide, there
are six A clock pul ses, three B
clock pulses, and o ne each C,
D, and E clock pulses. This is
shown in Fig. 4 for the top o f
the let ter " A".

The F clock is hal f of the
D clock, and from the G to

,.,
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black to make sur e that there
is space between characters.
T he refore, each character
takes up a space o f 6 x 8 do ts
on the screen, as shown in
Fig. 1 for the letter " A".
Each dot represent s one cycle
of the master cloc k.

The cursor, or the marker
showi ng the next character
pos ition, is a wh ite line five
dots wide o n th e top scan line
of tha t charac ter , which is
otherwise always black . The
cursor fl ashes a t a rat e of two
times per second to aid in
f inding it in a crowded
screen.

Since character s take up 6
x 8 dots, and there a re 40
characters o n each of the 25
lines, the re is a display ar ea of
240 x 200 dots. T here arc
provision s in t he ti m ing
chain, however , for 384 x
264 do ts. The reaso n for th is
is that t he television's beam
scans past t he edge o f t he
screen, wh ere you can' t see it.
When it is well past the visi ble
area o n the screen, a hori­
zo ntal or vertical sy nc pulse is
sent whi ch causes the beam
to go back to the left edge or
to the top o f the screen,
respectively. The di splay is
centered with in the 384 x
264 dot matri x, and fill s up
the visib le scree n of mo st
television sets. Th is arra nge­
ment is shown in F ig. 2.

To interface the uni t with
the outside wo rld, a parallel
input and vi deo ou tput are
pro vided. The input consists
of seven da ta lines coded in
ASCII, a long with a strobe

- ,.-

119 ~



ENQ Enquiry ETB End of transmission SYN Synchronile
ACK Acknowledge block FS File secaratcr
BE L Bell CAN Cancel GS Group separator
BS Back scace EM End of media AS Record separator
HT Horizontal tab SUB Substitute US Unit separator
NU L Null ESC E~", LF Line feed
SOH Start of heading 51 Shift in VT Vertical tab
STX Start 01 text OLE Data link escape FF Form feed
ETX End of text DC1-DC4 - Device controls CA Carriage return
EaT End of transmission NAK Negative acknowledge SO Shift OUI

Fig. 7.

~e, \ 00 0 0 \ '0, 1 ,, 1 , ,
~b'

, 0 , 0 ,
'. . e, • e, .s:, ...., 0 1 a 3 • 5 6 7,

0 0 0 0 0 NUL OLE SP 0 (iI' P \

0 0 0 , , SOH DC' ! 1 A a a n

0 0 1 0 2 STX DC' • a B A b r

0 a 1 1 3 ETX DC3 • 3 C S c s
0 1 a a • EaT DC' S • 0 T d ,
a 1 a 1 5 ENO NAK % 5 E U e u

0 1 1 a 6 ACK SYN • 6 F V 1 •
0 1 1 1 7 BEL ETB • 7 G w w

1 0 a a • BS CAN • H X h ,
1 0 0 1 9 HT EM 1 9 I Y ; •
1 a 1 a 10 LF SUB • • J Z ; z
1 a , , 11 VT ESC + • K I k

1 1 a a 12 FF FS < L \ , ,
1 1 a , 13 CA GS - M I m I
1 1 1 a 14 SO AS > N A 0 -, , , , '5 51 US I ? a - 0 DEL

•

Memory

The memory schematics
are shown in Fig. 19.

There arc two clo cks asso­
ciated with the page (hex­
1024 bit) memory, and one
more is created for th e line
(hex-an bit) memory. The
main memory clocks are
labeled 131 and f)2, 01 bei ng
the output clock and ~2

being the inp ut clock. For
eve ry character that is
shifted, both clocks have to
be sent to the shift registers.
These two clocks have to
swing from +5 to -12, which
are not standard TIL levels,
and must not overlap. There
is a clock driver between the
timing chain and the memory
to buffer these clocks. Since
there are 1024 positions in
the shift register, but only
1000 are used to display data,
24 extra clocks must be
added somewhere In the
frame.

These extra 24 pulses
begin at the rise of the T
clock, and end after 24 pulses
have been counted by circuits

~ 120

21, 13, and 22. These 24
pulses are logically ORed
with the 1000 pulses that
occur normally . The 1000
pul ses occur du ring the scan
line that is always black on
the screen (L1), and only in
t he character area (the
240x2oo do t area where char­
acters are displayed). There
arc 40 of each cloc k per
character line, where a char­
acter line consists of eight

scan li nes.
T h e line memory is

clocked by the line clock
which comes 40 times per
scan line. During the top scan
line of a character line (Ll),
the page memories are being
clocked out, and that data is
being clocked into the line
memory. The data that was in
the line memory is sent to the
character generator, but since
it is scan line number one, the
output of the character gen­
erator is all zeros. On the
next seven scan lines the data
just fed into the line memory
is clocked into the character
generator over and over again.

The character generator is
actually a read only memory
that is addressed by the
o utput of the line memory
and the L, M, and N cloc ks
which tell it which scan line
the unit is no w d isplaying.
The output for the f irst scan
line (L, M, N = 0 ) is always
zeros, so the top scan li ne
always is black. The output
for the second scan line of
the letter "A" would be
00100, the one being the
point on the to p of the letter.

The output of the char­
acter generator is sent to a
shift register, which shifts the
data out at the frequency of
the A clock. The serial input
of this output register is
grounded so that during
retrace its output is low,
making black dots on the
screen . The character gener­
ator's output is loaded into
the output register when load
is low and the A clock rises.
Note that the first load pulse
is created one character
pos itton after the other
memory clocks start. This is

because there is a long propa­
gation delay between the
page memory's and the char­
acter generator's outputs. The
output of the shift register is
sent to a buffer transistor
where it is mixed with the
sync pulses and is sent to the
television.

Input Cond itioning

The input conditioning
and cursor control schematics
can be found in Fig. 17.

In order to enter the input
data into the memory, it is
required that a strobe pulse
accompany the data. This
pulse can be either negative
or positive going, depending
on the wiring of the strobe
jumper. If it is a negative
strobe, points A and Care
jumpered as explained o n the
cursor control drawing.

The de-bouncer is the first
type D flip flop in the chain.
After strobe is received (pin 2
of 35 goes low), the device
waits for the next rise of the
S clock. When this happens,
the output (pin 6) goes high .
The reason that this circu it
de-bounces is that the S clock
has a period longer than any
noise on the strobe pulse
could last.

Th e sequence of events is
shown in Fig. 6. Pin 6 of 35 is
sent to the clock of the next
f lip flo p. When it goes high,
the grounded input is trans­
ferred to the o ut put (pin 9),
and that sets the NAND gate
set / reset flip flop. When this
flip flop's Q output (pin 8)
goes high, its Q output goes
low, running back through an
AND gate and setting the
second type D flip flop. Even
though pin 9 of 35 now goes
high, the set/reset flip flop
stays set (pin 8 stays high).
That output is sent to the
input of another type D flip
flop whose clock is the T
clock. Therefore, when T
goes high , pin 5 of 36 goes
high and 6 of 36 goes low.
Pin 6 of 36 is fed back to
reset the set /reset flip Flop,
bringing pin 8 of 17 low. The
next time the T clock rises,
pins 5 and 6 will go back to
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Fig. 8.

t he divi de by 40 cha in does,
as far as addi ng pulses to
move the cursor. To move the
cursor up, an extra pu lse is
added, making the d ivider
drop one line earlier . If the
cursor is to move down, a
long pu lse is created to cover
up two nor mal pulses. The
normal clock to this divider is
pin 11 of 32 , which goes
through IC28 to get to the
divider (circuits 33 and 34).
The dropping of the LF cycle
line sets off the extra pulse
generators in th e d ivi de by 25
counter chain. It sets pin 12
of 24 high, but that pin is
soo n reset when the E clock
rises. 1f the FWDjBKWD line
is high , the pulse from this
flip flop goes through an
AND gate and sets a fl ip fl op,
circuit 27. The Q output (pin
4 ) of this fli p nap goes low
immediately and rises again
when the P clock goes high.
The Q output of this nip flop
is therefo re low for two char­
ac ter lines (16 scan lines), and
is called the down pulse. Pin
12 of 24 also is ANDed with
the A clock to create a short
pulse (the up pulse). The
reason two pulses are not
crea ted is the same as was
explained for the d ivi de by
40 chain.

The up and down pulses,
along with the no rmal clock
f rom pin 11 of 32, are run
through an AND gate and
sent to the clock input o f the
d ivider . If a line feed cycle
has just happe ned, and the
FWD/BKWD line is low, the
short pulse fro m pin 12 of 26
is added on to the normal
clock pulses, causing the
cursor to come one line
earl ier. If tbe FWDjB KWD
line is high , the long pu lse
fro m pin 4 of 27 covers the
first two normal clock pulses
and the up pulse. Note that
the up and backward pulses
come eve n if th e FWD/ BKWD
line is high, since they will be
blocked o ut by the down and
fo rward pulses any way.

The di vide by 25 chai n
consists of circuits 33 and 34,
and its outpu t is pin 11 of 34.
Th is output is the clock input

of the frame. The o ut put of
thi s fli p flop is called the
fo rward pulse.

When pin 9 of 22 is high,
an A clock pulse is sent
through an AND gate to pin
12 of 20. This pulse is ca lled
the backward pulse. Even
though it seems that two
pul ses would come out of this
gate each upda te cycle, o nly
o ne docs. Th is is because
there is a propaga tion delay
bet ween the A clock and the
T clock. Because o f this sma ll
delay, the T c loc k (and the
update cycle) drop in the
middle of the first C clock of
the fram e. Therefore , t he
very first A clock pul se of the
frame does not get through to
pin 12 o f 20, but the second
o ne does . By the t ime that
the thir d A clock pul se
comes, pin 9 of 22 has been
reset to O. The one short
pulse tha t docs get through is
called the backward pulse.

The character clock, for­
ward pulse, and backward
pulse are a ll ORed toget her to
fo rm the input to th e div ide
by 40 chain. If there wasn' t
just an upda te cycle, o nly
characte r clock pu lses get
through . If there was just an
upd a te c y c le a n d t he
FWD/BKWD line is low, the
backward pul se will also get
to the clock of the divider.
Thi s wil l clock the di vider
o ne extra time, so its o ut put
will drop one position earl ier.
If there was just an u pdate
cycle, and the FWD/B KWD
line is high, the for ward pulse
gets through and covers th e
first two character clock
pulses as well as the backward
pulse. There is one less clock
pulse th is frame, so the
d ivi der drops later.

The divide by 40 chain
consists o f c ircuits 30 and 31,
and its output is pin 11 of 31.
Wh en this outpu t drops, it
cloc ks pin 6 of 32 , setti ng pin
11 to a low sta te. On the next
character clock pulse thi s fl ip
flop is set (pin 11 goes high)
and stays that way unt il t he
counter drops again.

The divide by 25 cha in
o perates the same way thai

will t ake longer to count
1000 pulses. Instead of taking
away pulses, a long pulse is
created that "cover s" two
no rmal pulses, as shown in
Fig. 8. So if we want to move
th e cursor b ack one
posi t ion, an extra pulse is
added between the norm al
charac ter clock pul ses. If we
want to move the cursor
ahead one position, we cover
up two pulses by adding one
long pulse. T he pulse,
whether short or lo ng, is
created when t he update
cycle drops, setti ng pin 9 of
22 high. Pin 9 of 22 goes lo w
the next t ime that the E
clock rises, and will stay low
unti l the upda te cycle drops
again. If the FWD/BKWD line
is high, thi s pul se goes
th rou gh an AND gate to se t a
set/ reset flip flop , IC23. The
next time that the G cloc k
goes high, the set/rese t flip
flop gets reset. This flip flo p,
t here fore, stays set for the
first two character positions

ac tually a di vide by 40 chain
placed in front of a divide by
25 chai n. Since the tota l
chai n divides by 1000, and
1000 cloc k pu lses are created
each frame, the output of the
last stage of the divider will
drop once each frame. When
this output dro ps, the cursor
is displayed on the scree n.

To move the posit ion of
the cursor , the divider must
drop a t a different time in the
frame. Th is can be accom­
plisbcd since the input of the
divider can receive pulses
fro m eit he r the charac ter
cloc k generato r or a special
circuit that e ither adds or
takes a way pulses.

If an extra pu lse is fed to
the divider, th e output wil l
drop o ne character earlier. If
a pulse is taken away , the
output will d rop later , since it
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Cursor Control

The cursor cont ro l section
can be thought of as a chai n
of fl ip flops that div ide their
input by 1000. The clock for
this d ivider sends a pulse
during the first scan line (L1),
above whe re each character
could be. The divider is

If bit o ne is high during an
LF cycle , the cursor moves
back to the begi nning of the
tine, and th en up or dow n
one line. In thi s case, a set to
40 pu lse is created at pin 11
of 38 since bits 6 an d 7 are
both low (1 of 37 is h igh) and
bit one is high. Th is status is
ANDed with th e up or down
pulse (onl y created during an
LF cycle) to arrive at the set
pulse. The any cycle line is
hooked directly to pin 5 of
36, so it goes high for one
cycle after strobe drops no
matter how any of the data
bits are set. Fig. 7 shows the
ASCII codes as used in the
3320 d isplay unit.

t heir no rma l states. Pin 5,
therefore, goes high for
exactly one cycle o f the
timi ng chain. The clear line
sets the seco nd and third type
D fli p flops to the correct
statC'.i.

Pin 5 of 36 is sent to
different parts of the cursor
control sec tion depending on
the setti ng of the control bits.
If bit s 6 and 7 of the input
dat a are not both low, a
standard update cycle begins.
Th is is where th e input data is
pUI into memory and the
cursor is moved one posit ion
fo rwar d or bac kward. If,
however, bits 6 and 7 of the
input data are both low, a
line feed (LF) cycle begi ns. If
an LF cycle happens with bit
one low, then a line feed is
ini tia ted (the cursor moves
straight up or down o ne line).
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to a J-K flip flo p, pin 1 of 32.
When the out put of the
cou nter drops, the fl ip flop
changes states, and pin 14 of
32 goes high. Thi s flip fl op is
reset by the nex t character
cl ock pulse, so pin 14 of 32
goes high for o nly o ne char­
acter width .

This line is called character
position and goes to the chip
enable of the character gener­
ator , which causes the genera­
tor's out put to go high
(display white on the scree n) .
This is the cursor, and it goes
to a blinker circuit before it
gets to the character gener­
ator, which swi tches it off
and o n at the rate of about
two times per seco nd.

The character position line
is ANOed wi th the update
cycle and that pulse is sent to
the page memory locat ion
that it is now at. The memory
therefore gets change d during
the update cycle, whil e th e
position of the cursor gets
changed during the frame
immediately follo wing the
update cycl e.

To clear the di splay and
move the cursor to the upper
right hand pos ition of the
screen, the cl ear line is
brought hi gh. This brings the
wr i te line of the page
memory high. It also brings
the input to the memory bit
6 high. All keyboard data is
gate d to the memor y inpu ts
o nly when the update cycle is
high, so the ot her fi ve data
inputs wi ll be low. The ASCI I
code for a space is all bits low
except for bit 6. So what will
happen is that the memory
will take the input data
(space) and keep putti ng it
int o memo ry unt il the cl ear
line goes low. If the clear line
was high long enough to
allow all of the memo ry
positions to be accessed (1/60
second ), the memory will be
f ille d wi th blanks .

Now that the scree n is
blank, the cursor has to be
moved to the first position of
the page. To do th is, both of
the cursor divider chains are
set to all o nes; o n the next
c lock pul se the di vider 's
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Fig. 9.

o utputs will drop, d isplaying
the cursor. A set/reset flip
flop is set when cl ear goes
high, and its output (pin 13
of 27 ) is used to preset the
divider chain. Since the fi rst
clock pulse that gets to the
divider must be at the begin­
ning of the frame (so the
counter wil l drop after the
f irst cloc k pulse, or in the
first character position ), the
preset line must go back to its
norma l state at the beginning
of the frame. The preset line
goesJ ow the first time that
the T clock goes low, after
clear drops. Since th e T clock
goes low at the beginning of
the frame, so does the preset
pulse, and the dividers are
now clocked.

Next Li ne Bl anking
The next line bl anking

schematic can be found in
Fi g. 18.

The next line blanking
circuit makes sure that, after
you fill the screen and are
about to start writing over
o ld information , old informa­
t ion gets erased. It clears the
screen line by line, as the
cursor moves downward.

The lines get "blanked"
under the following two con­
dition s:

1. If the cursor is
detected in the fi rst
character position of a
line. In thi s case, the

,oo~~,-.
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Fig. 10.

line that the cursor is
a n gets f illed with
blanks.

2. If a line feed is
initiated. (The cursor
moves straight down.)
In this case, the line
below the cursor 's gets
f ill e d with blanks.
Therefore, after the line
feed is fi nished, the cur­
sor is on the blank li ne.
To find whether or not the

cursor is in the fi rst position
of any li ne, character posit ion
is ANOed with a signal that is
high o nly in the fi rst position
of each line. This signal is pi n
12 of 40, which is a I-K fli p
flop that gets set at t he begi n­
ning of a line and reset after
the first character position of
the line is passed. Since the
first load pulse lags behind
the first line clock pulse by
o ne character (as exp lained in
the memory section), when
both of these are high, and
we are in the character area,
we are also in the fi rst
position of a line.

As was stated earlier, this
pulse is ANOed with char­
acter position, and if it is not
" any cycle" or the frame
right after it , it is used to set
a flip flop (circuit 43). This
flip flop 's output (pin 13) is
reset to zero the next t ime
the K clock goes high (at the
end of t he scan line). This
line goes on to bring the write
line of the memory high,
alo ng with t he bit 6 input , so
that the memory gets filled
wi th spaces. Since thi s line
goes high at the beginni ng of
a scan li ne and drops at the
end of it , 40 locat ions of
memory get fi lled with
spaces. The memory gets
writte n with spaces every
cycle tha t the cursor is in
position o ne.

In the second case, if an
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Fig. 11.

LF cycle occurs, it is ANOed
wit h character posi tion to set
a flip flop (circu it 43). This
will bring pin 4 of 43 high,
and wil l allow the next flip
flop (circuit 24) to toggle.
This will happen t he next
t ime the N cloc k drops, or at
the beginn ing of t he next
character line. This pulse is
fed back to the first flip flop
and resets it. The line is reset
the next time that horizontal
sync goes low. Therefore, the
line goes high for al most o ne
scan line, on the character
li ne below the line where the
cursor now is. (Remember
that th e cursor mo ves after an
LF cycle drops.] This line
also is fed to the write li ne of
the page memories and to set
bit 6 of t he inpu ts high.

To turn the next li ne
blanking feature off, jumper
on the board the t wo pads
marked NLB. This grou nds
pin 11 of 29, and doesn' t
allow a write pulse to go to
t he memory.

Power Supply
The power supply sche­

matic can be found in Fig.
14.

The powe r supply has pro­
visions for +5, -5, and -12
volts at 2, .15, and .5
Amperes, respect ively. The
+5 supply consists of a 12.6
V, 2 A, C.T. transformer
whose output is rectifie d and
filtered and sent to two 7805
(LM340T-5) regulators . The
two regulator chips are
mou nted to the cabi net and
are hoo ked up in parallel.

The -12 supply is obtained
by rectifyi ng and filter ing a
28 V, .85 A, c.r. transformer
and feeding it into a 7912
(LM320T-12) regulator chip.
The output of this chip is -12,
an d that outpu t is sent to the
-5 regulator. Th is consists of a
zener diode hoo ked to the
base of an MJE370 transistor.
The o utput is between -5 and
-6 volts.

All outputs are filtered
with .1 d isc capacitors and
10 0 uF electrolytics to
improve regulator respo nse
and to fi lter out no ise.
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dis playe d usi ng self-test, so
don' t loo k at the output of
t he page memo ry's clock
driver, or e ither of the nega­
t ive supplies!

If the unit does no t work,
t he f irst thing to check is the
t iming chain. The T clock
should be 60 Hz (one ho ri­
zontal line o n the scree n). If
it is not there, start at the A
clock and wor k your way
thro ugh the chain. If the
master clock is not oscil­
lat ing, be sure that IC1 is a
7404 made by Texas Inst ru­
ments. If it is not, it must be
replaced with o ne that is. If
the t iming chain is a ll right,
chec k the f) 1 and f)2 clock
pulses at pins 3 and 11 of 19,
respectively. There should be
1024 small white dots on the
television screen. If there are
only 1000, check the divide
by 24 circu it, le s 21, 13, and
22. If there are dots all over
the scree n (many more than
1024), make sure that char­
acter area is high only fo r the
area shown in Fig. 2, and that
the d ivide by 24 circuit is
working. L1 shou ld be o ne
horizontal scan line out of
eigh t white, while load shoul d
be somewhat similar to the C,
0 , and E clocks, except the
pulses will only appear duri ng
character area.

If everyt hing seems to be
O K in t he t iming section,
check the cursor control. If a
cursor appears on the screen,
but won't move whe n pulsing
the strobe line, f irst be sure
t hat the jumper is in fo r
positive or negat ive strobe!
Then, see if there is a pulse at
pin 5 of 36 that lasts exactly
one frame (it will appear as a
flash on the screen). If t his
pulse is not there, try cleari ng
the unit by bri nging the clear
line to +5 volts. Because of
the random states that logic

Max. Min.

+5 4.75 5.25
·5 ·4.80 ·5.90
·12 ·11.7 ·12.3

Logic testing : The 3320
display has a self-test feature
which makes troubleshoot ing
much easier. With this you
can see any pulses that
happe n in the "visible" area
of the fra me. The visible area
mea ns any area of the fr ame
t hat can be displayed on a
te levision. Therefore, you
can't see the sync pulses, and
you must have these pulses to
be able to d isplay anyth ing at
all.

To use self-test, disco nnect
the jumper betwee n the out­
put shift register and pin 1 of
56 (between points 0 and E).
This will take any vi deo data
t hat you may have off the
screen. Next, connect pin 1
of the input connector to the
signa l line that you want to
check. There should be a
series of ho rizo ntal (fo r
slower clocks) or vert ical (for
faster clocks) li nes on the
screen, where wh ite is a
logical one an d black is a
zero. To be sure that sync is
there, and to be sure that the
display is hooked to your
television correctly, fo llow
the above procedure an d
hook yo ur jumper to a
moderately fast clock (such
as the G clock ). In th is case
you should see 10 or 11 pairs
of black and white vertical
bars on the screen. If nothing
is there, first check the con­
nectio n to you r te levision; if
you're sure that's O K, you
will need a scope to check the
sync pulses and th e output of
the buffer transistor. After
you get self-test working, go
through any circui t that you
think is bad and look at all of
the signals. Pl ease note that
only TIL level signals can be
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correc t (according to the
table belo w), the three sets of
pads can be ju mpered , and
t he voltages measured again.
If the voltages are st ill O K,
the logic test procedure can
begin. If not, yo u should start
checking for solder shorts on
the power sup ply lines.

Fig. 14. Power supply.

Fig. 15. Timing chain.
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Troubl eshoot ing
Power supply: When the

board is finished, the power
supply is not co nnecte d to
the logic circuits. This pre­
vents high voltage from ever
reachi ng the integra ted cir­
cuits, un less the power supply
fails after it is initially tested.

To test the power supplies,
the transformer is plugged
into the board (through t he
molcx con nector) and the
voltages are measured at the
terminals marked +5, -5, and
-12. If a ll of the voltages are
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comes up in, some units must
be cleared before da ta can be
entered.

If a cursor doesn't appear,
look for a c haracter clock
(1000 pulses on the screen) at
pin 11 of 25. Be sure that this
is clocking the fl ip flops and
the divide by 10 (ICs 30 and

31). There should be 25 short
normall y high pulses per
frame at pin 11 o f 32 . These
25 pulses are sent through an
AND gate to clock t he t wo
divide by five circu it s. If
no thing is clocking, chec k the
clear lines to the fl ip flops
and th e divi der s. Th e o ut put

of th e second divider (1C34)
should cause nip flop IC32 to
toggle o nce per frame. This
flip flop will soo n be reset by
the next character cl ock
pulse. This line is cal led char­
acter position , and is used to
put the cursor o n the screen
and to bring the write line o f

the memory high dur ing an
update cycle.

If th e timing and cursor
sect io ns bo th wor k, but th e
memo ry either won 't enter
data, won 't fil l wi th spaces
when the d ear line is brought
h igh, or is creat ing rando m
characters o n th e scree n, the

• • • <L'

Fig. 1 7. Cursor control.
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the first POSIt ion of an y line
a nd ch ec k fo r a short pulse at
pin 8 of 42. There will only
be o ne pul se per frame. If it is
not th ere, be sure that pin 2
of 40 is not always grounded ,
causi ng the flip flop to stay
cleared , and t hat t he same
flip flop is being clocked at
pin one. If that pulse is OK,
see if it is getting through if it
is during a n update or line
fee d cycle (any cvcle) or is
the cycle after such . Pin 9 of
28 goes low for the cy cle
after a ny cycl e . The pulse at
pin 8 of 28 sets a set/reset
flip flop, circui t 43, at pin 8,
which brings the write line
high. The line goes low when
the K clock co mes again. If
the un it does not blank the
next line after a n LF cycle,
see if the fl ip flop , circuit 4 3,
is being set at pin 2, ma king
pin 4 go high . If it is not, be
sure that pin 5 is not always
h igh, ho lding it reset. If pin 9
of 24 is always low, be sure
that pin 10 of that circuit is
not pegged low, keeping the
flip flo p cleared. The out put
of th is flip flo p a lso goes to
set the wr ite line high for o ne
line .

If you fi nd that a circu it is
" bad," fir st check t he follow­
ing thi ngs:

1. Th at the power
supply and ground are
at acceptable levels on
the ch ip.

2. That al l of the
inpu t signa ls are with in
TIL specificat ions (low
is less tha n .8 V; hi gh is
greater th an 2.4 V).

3. That t here are no
unsol dered pins to the
circuit , a nd no etch or
solder shorts between a
wire running to the
c h i p and somethi ng
e lse.
A la rge nu mbe r of

problems ca n be solved by
checking these thi ngs before
replacing an int egra te d cir­
cuit.

Operation

All connec tions to t he
keyboard and vi deo mon itor
are throu gh a DIP plug and a
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randoml y, be sure that there
are 1024 dock pul ses at pins
11 and 3 of 19. If there are
1024 pulses per fra me (o n the
screen), you must check t he
high level clock pu lses fro m
the clock driver with an oscil­
loscope.

If everyt hing works except
the next line blanking, be
sure t ha t you did not ju mper
the NLB pads on th e circuit
boa rd, which will cause t he
next line blanking feature to
be turned off. If the feature
works with a line feed but
not for a cha racter in the fir st
position, move the cursor to
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Fig. 19. Memory.
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Fig. 18. Next line blanking.

short period during a n u pdate
cycle. If it does no t, check
back through the circuit for
the two write lines to see
where t hey stop working. If
everything is OK so far, you
will need a n oscilloscope to
c heck the out puts of the
cloc k dr ivers, c ircuit 45.
The re should be very lit tle
overshoot o n these two
cloc ks, a nd they must swing
from about +5 to -12 . Do not
look at these high level clocks
with self-test . If this was
done, circuit 56 must be re­
placed. If the scre en has a lo t
of cha rac ters that ar e shifti ng
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memory section of the uni t
must be checked. First , if the
screen has a series of vertical
white li nes on it, check pin
11 of 53 for a low. If it is not
low (it should go high for a
brief period to display the
cursor ), the character gener­
ator chip is not enabled and
all ones will appear at its
output. If this is not t he
proble m , check all of the
TTL level cloc ks such as L1,
01 ,1)2, A cloc k, and the line
clock. If these seem all right,
check to be sure that the
write line (pin 5 of cir cu its
46·51) goes high for a very
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DIGITAL DATA RECORDER
for

Computer or Teletype Use Up to 4800 Baud

• Interested in these? Send your name and address
for brochure when released .
(EDUCASS ETT E is o ur registered TradeMark )

COMING NEXT MONTH - Build Your Own -

• Kit version of t he CC7 cir cuit board for use with your own
recorder (cassette or ree l to reel!' Go to 9800 ba ud with suitable
heads a nd tape speeds. This kit co ntai ns t he P.C . board and
swit ches with the power supply in a black bakelite box . Also
includes the SYllChroniler circuit for 4800 ba ud. $59.95 .

• Hexadecimal Keyboard - Load programs di rect from keyboards'
16 keys a nd verify ing display . Does not use Computer 110.

• I/O fo r use with Computer Aid or o t her dig ita l recorders.
Variab le baud rate selectable o n externally located unu b y one
knob. Can load computer or accept dumps wi t ho ut softwar e.
Turnkey O perat io n. For any 8 bit compu t er .A lso availab le - MODEL CC 7A wit h variable motor spud

which is electronically regulated. R u ns 48 00 baud Syn­
cnro nous or A syn chrono us withou t ex ternal synchronizer
board, R eco m me nded {or quantity users who require ta pe
interchangeability . Comes with speed calibration tape to set
exact speed. 516 9.95

Uses the industry sta ndard tape satu ra tion met hod to bea t all F SK syst e ms ten to o ne. No modems or FSK decod ers
req uired . Lo ads 8 K o f memory in 17 seconds . This recorder enables you 10 ba ck up your co mpute r by loading a nd
dumping progra ms and data fast as you go , t hus enabli ng you 10 get by with less mem ory . Great for sm all bu siness
bookkeeping . Imagine ! A year' s books o n one cassette.

Can be soft ware controlled . Comes co mplet e with a sof t ware program used to test the unit s in productio n (8080).
Manual includes software co nt rol hook up data and programs fo r 8080 and 6800 .

SPECIF ICATIONS : Model CC7 $ 149.9 5
A. Recording Mod e : Tape Sat urat io n binary . This

is nol an FS K or Ho me t ype reco rder. No voi ce
ca pa bility . No Mo de m . Runs at 2400 baud or
less Asy nchronous and 4800 baud Syn­
c h ro n 0 us. (Simpl e ext ernal Synchronizer
d iagram Iur nis hed.] Runs a t 3. t H /sec . Speed
me chanicall y regulat ed ± .5%.

B. T wo c ha n nels (J ) Clo c k , (2) Dat a. O r two d ata
cha n nels providing fou r (4) tracks o n the
casset te. Can also be used fo r N RZ , Bi-Phase,
etc.

Cc Inpu ts: Two ( 2). Will accept TTY , TTL o r RS
232 d igit al.

D. Outputs: T wo (2). Board cha ngeable from
TTY. RS232 or TTL digital.

E. Erase: Erases while recording o ne tra ck at a
tim e. Reco rd new data on o ne track a nd
preserve three or rec ord o n two a nd preserve
two .

F . Com pa ti b ility : Will int er face any com pu ter
using a UART o r ACIA board . ( Alta ir , Sphere ,
M6800 , etc.)

G . O th er Data : 11 0· 220 V - (50 .60) Hz ; 2 Watts
to t al; U t, li sted ; three wire line cord; o n /o ff
switch; aud io , met er li nd ligh t o per atio n mono
ltors. Remot e co n t rol of motor o p t ional. Fo ur
foo l . seven co nd uctor re mo ti ng cable p rov ided.

H. Wa rran tee : 90 da ys. All un its tested at It 0 a nd
4 800 baud before sh ip men t . Test cassette wi th
808 0 sof tware program includ ed .

•••••• *** ****.* ••• **** •• ******.*******.*.**********.

Tot.1 enclosed S

Signature' _

N.J. Residents add 5 %
Sales Tax

•. .. . . . New Products, No Ch arge
Please enclose $2.00 Sh ipp ing & Handli ng-D Ca' l> DCheck DeankAme, iea'd iiiii DMe"erCh afge

Cllfd No. Expiration d;ote _

........ Data Recorder @ $ 149.9 5

. Operating & Technica l
Manua l (Schemat ics)

@ $1 .00

*****
****

SHI P TO:

NATIONAL MULTIPLEX COR PO RATION
3474 Rand Avenue. Box 288
South Pl ainf ield , New Jersey 07080

(20 1) 561 ·3600

..
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phono plug, respectively. The
phono pl ug goes direct ly to
the input of your monitor. It
is the 2.25 V composite video
signal whose waveform was

give n in Fig. 3.
The o ther connector con­

sists of a 16 pin DIP socket
soldered to the board, alon g
with a cable that has a plug

which will fi t the socket. The
cable's wires correspond to
the pins on the plug as is
shown in Fig. 9.

The signals that are avail-

able at the socket are listed in
F i g. 19 , th e memor y
s c he ma tic. The strobe
received signal is an output
that acknowledges receipt of
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Fig. 20. PC board and component layout. .""".'....,. .,
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Resistors (aU % Watt )

1 4 7
1 .2
1 100
1 220
1 270
4 1k
2 2.2 k
2 4 .7k
12 6 .8 k
1 l OOk

Miscellaneous Parts

5 Plastic standoffs
1 6.08 2560 MHl crysta l
1 16 pin DIP soc ke t
1 16 p in DI P p lug w ith cable
1 pho no jack
1 phono p lug
1 Central Data 61000 circuil board

Capacilors

1 220 pF d ISC
3 390 pF disc
1 .0 1 uF d isc
13 .1 ug drsc
1 2uF / 16V,e1ecuolyt ic
2 100 uF / 16 v erectrosvue

Other Par ts
•
1 390 Oh m, % W resistor
1 1 Ampere fuse
1 fuse holder
1 line cord
1 strain relief for line cord
1 SPST toggle SWitch
1 Mole>l 03-09-1064
1 Mole>l 0 3-09-2062
6 Motex 02-09·1 133
6 Mole>l 0 2-09-2143
1 Srancor P-8715 t ransformer
1 Stancor P-8600 transformer
Plus Olher misc. hardware

EJ
I~-" I

Parts List

1-'4"1

[~_ 74 ""1

1»-"1

B GE]

[~'>4" 1 1"'HOrl

104-""'1

TTL Integrated Circui ts

1 7400
6 7402
3 7404
7 7408
1 74 10
3 7411
3 7421
4 7432
6 747 3
3 7474
2 7476
3 7490
1 749 2
3 7493
1 74166

MOS Integrated Circu its

1 MHOO26CN
1 2513
1 2519
6 2525

"80'f> "' III

Semicondu cto rs

2 7805 or LM34 0T-5
1 7912or LM320T-12
1 MJE370
1 1 N4 735
2 1 N4001
2 J Ampere diodes

The following apply only if an on-board power supply is being buill.

Semiconduct o rs

1 2N2646
1 2N5129
2 l N4 t48

Capacitors

1 1000 u F/25 V electro ly tic
1 4 700 u F/ 16 V erecno'vuc
2 .0 1 d isc
2 .001 disc I1kV)
2 . 1 disc
1 100 uF /16 V elect rolytic

....' ... ~,,,

,
~
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the strobe signal. It is a very
short pulse that is used by the
input options as well as some
types o f keyboards. Bringing
CLEAR high will empty the
screen and mo ve the cursor to
the upper left hand positio n.
Someti mes, because the logic
comes up in random sta tes,
the unit will have to be
cleared before it will o pera te.

FWD/BKWD is an input
that decides in which dircc­
t io n the cursor will mo ve. If
it is high, th e cursor will
move forward or down, whi le
if it is low the cursor will
move backward or up .

If you have an input
option there is another DIP
socket on the small opt ion
board which matches the o ne
o n the main board . The cable
in this case had a DIP plug on
bo th ends.

Modificat ion of Your Te le­
vision

WA RNING: Do not attempt
to use as a video monitor any
television that has one side of
the ac line connected to the
chassis or to ground. To con­
nect such a television will
probably cause major damage
to y our display unit. The
m odificat ion procedu re is
simply a matter of capaci­
t ively coupling the video
output from your display
unit to the first video ampli­
fier stage of your televisio n.

If you have a t ran sistor
television, use the circuit o f
Fig. 10 as a guide for the
modifica tion. If you have a
tube type set, the circuit of
Fig. 11 can be used.

With the tube type te lc­
vision, a higher voltage may
be required to provide ade­
q uate contrast. A video
amplifier can be insert ed
between the video outpu t and
t he capacitor to solve this
proble m. With either set,
t here is a small possibi lit y
that it requires positive sync
polarity. Since the data is
transmitted with negative
sync, a video inverter must be
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RTTY!COMPUTER DISPLAY

A 25 li ne X 40 character d isplay
un it which can be used with any
tv monitor or mod ified tv set.
Complete system o n one board in­
clud ing provision for power sup­
ply.

See construction article by Jeff Roloff
in July issue of 73 Magazine

TVT-254()'100 39.95
Board only

TVT-254()'200 119.95
Board with all oompo nents
less power supply camps.

TVT-254()'300 139.95
Board with all components
includ ing power supply camps

TVT-254().BSI 34.95
Baudot serial input board kit

TVT-254().ASI 27_95
ASC II serial input board kit

Add $1 .50 ship p ing , h andling, insurance .

TV TERMINAL III
D isplays 16 X 32 li nes on t v monitor or
modified tv set from ASC II code input.
Two pages of memory with provision
fo r add ing two add itio nal pages.

TVT III 134.95
Comp lete kit

Add $1 . 50 shipping, handling. in surance

RM and C·MOD 6800 and 8080 systems
available. Complete systems starting at
$279.95

Surplus keyboards. power supplies. and
fans avai lable from stock

ALTAI R • co mp lete line of Altair com.
petibte boards eveltebte.

lowest prices and most co mplete line o f
computer kits in the industry.

~nt1 lIampMt. wlf ·add'eued envelop..

fo, p,ompt '"POnw.

~ linL\IicroMart
1618 James Street

Syrac use. New York 13203
13151 422·4461

•

inserted between the display
unit and thc television.

Assembl y : Ge neral Infor ma­
t ion

The circuit boards used in
the 3320 display system are
all double-sided with plated­
thr ough holes. Because of this
you o nly have to solder the
compone nts o n the bo ttom
of the board. The plated­
thr ough holes ma ke the con­
nectio n to the top of the
b o ar d . Th e co mpone nts
sho uld be solde red wi th a low
wattage (40-60 W), modera te
temperature (approxi mately
750°) soldering iron. The iron
shoul d also be grou nded
when soldering the MOS inte­
grated circu its. This is not
absol utely nccessary, ~ ho w­
ever.

Be sure to mount a ll inte­
gra ted ci rcuits according to
their pin one mark, not the ir
lette r in g. Occasionall y a
circuit is le ttered upsi de
down. Most ICs are printed
with both a part number and
a date code. The date code
consists of the year and the
week that the circui t was
produced . Example: January
30, 19 77 =7705.

The placement of the part
nu mbcr and dat e code for
mos t circuits is sho wn in Fig.
12.

Al so, be very careful to
prevent solder shor ts. This
type o f pro blem is very diffi­
cult to find la ter, so if it is
done with care now it will
save you a lot of time when
troubleshoot ing.

Note that all pin o ne
markers on the integrated
circuits are towards the lower
left hand corner of the board,
except for circuit 44, which is
to ward the lo wer right hand
corner. ICI must be a Texas
Instruments circui t; o therwise
you arc not assured tha t your
mas ter clock will oscillate. A
square pad on the top of the
board indicates the cathode
(banded) end of diodes and
the posit ive end of elec t ro­
lyt ic capacitors.

Be sure to jumper the two
terminals marked " A elk" ncar
circuit 1. If yo u ever want to
run your displ ay off an
external clock , break the
ju mper and connect the
externa l dock to the lower
pad. Also jumper the correct
pads between circuits 41 and
4 2 corresponding to the
polarity of your strobe pu lse.
If you are running o ff an
external power supply, wire
your power supply to the
circuit side of the three se ts
of pads mar ked +5, -5, and
-12. Also jumper pad s 0 and
E to connect the shift register
to the buffer transisto r.

A pho ne jack is installed
in the v.a inch hole, and a
jumper is made betwee n its
center and the pad on the
bottom o f the board marked
VIDEO. Co nnect ion to your
monitor can be made using a
phono pI ug and some
RG-174U cable.

If you are going to use the
on-bo ard pow er supply,
follow the parts placement
diagram sho wn in Fig. 20. Be
sure to mou nt the 7912 and
the MJE370 transistor on
heat sin ks. The two 7805
regula tors must be mounted
at right angles to the bo ard,
and must be attached to a
heat sink at least 4" x 9" x
1 /1 6" , if a luminu m. To
mount the regulators to the
board, bend th e leads (where
they taper off) at a 90" angle.
Then pu t so me solder on eac h
of the leads, along with the
pads on the circui t boa rd
whe re they will be mounted.
Then set one regulator o n the
circuit board and, one by
o ne, heat the leads so tha t the
solder melts and attaches the
lead to the board.

So lder the t ransformer
leads to the off-board molcx
con nector using the configur­
ation shown in Fig. 13. Two
.001 d isc capacitors shou ld be
placed across the power line
to prevent high frequency
no ise fro m leaving the uni t
through the line. •
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featuring MITS Altair Computers

Byte'Tronics is the hobbyist's dream come true. A fu ll service computer store featuring
the full line of Altair C omputer proouc ts b a cked by the most complete technic a l service
avai lable

The prices at Byte'Tronics are MITS factory prices and most Items are available on
an off-tne-she't basis

Byte1ronics sponsors the local Altair users Group of East Tennessee and Byte1ronlcs IS
Interested In com munic a ting With computer roobvists throughout the world

•
If you have a question abouf Altair hardware (whether or not you are a Byte'Tronics

customer), we wil l put you d irectly In touc h With our Technica l Direc tor, Hug h Huddelston. Hugh
is a n expert troub leshooter who ha s a thoroug h knowledge of each portion of each Altair
board And he can answer all your q uestions about custom Inte rtaclng

If you have questions about software or If you wont some custom programming, our
Software Drec tot Johnny Reed, IS the expert who can ta ke c a re of ybur needs. Johnny has
had years of programming experience. and he IS fa m iliar With Altair BASIC, a ssembler a nd
mac hine lang ua g e programming

If you have q uestio ns about the availability o f oMITS product or ItS p ric e or specifications.
we will let you ta lk to Bruce Seals, our Director ot Marketing

At Byte1ronlcs we wont you to understand your Altair and we are Willing to gNe you 011
the technical support you need.

Byte'Tronics sells computers. Byte'Tronics sells service.

For more Informotlon. visit our store In Knoxville-or write or call us We wa nt to hear
from you

WATCH THIS SPACE NEXT MONTH FOR IMPORTANT NEWS

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.



Stay tuned for future programs.
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The HAL ST-6000 demodulator
Ikeyer a nd the DS-JOOOand DS-4000
KSR/RO series of communications
terminals are designed to give you
superlative TTY performance toda'y
-and in the future. OS series termt­
nals, for example. are re-program­
mabIe, assuring you freedom from
obsolescence. Sophisticated systems
all, these HAL products are attrac­
tively priced-for industry. govern­
ment and serious amateur radio
operators.

The HAL ST-600a operates at
standard shUts of 850. 425. and
170 Hz. The tone keyer is crystal·
cont rolled. Loop supply Is Internal.
Active tiltersallowflexibilityln estes-

lishing different tone pairs. You can
select AJVI or hard·limitlng FM modes
of operation to accommodate differ­
ent operating conditions. An Internal
monitor scope (shown on model
above) allows fast. accurate tuning.
The ST·6000 has an outstandingly
high dynamic range of operation.
Data va ca n be RS-232C, MIl:'-l88C
or current loop.

The DS-3000 and 05-4000 series of
KSR and RO terminals provide s ilent,
reliable. a il-electronic TTY t ransmls­
slonand reception. or rea d-only (ROJ
operation of different combinations

of codes, Including Baudot. ASCII
and Morse. The powerful. program­
mable 8080A microprocessor Is In-­
c1udedinthe circuitry to assure maxi­
mumflexibilityforyourpresent needs
-and forthe future. The KSR models
offer you full editing capability. The
video display Is a convenient 16-line
format. of 72 characters per line.

These are some of the highlights.
The full range of features and specl·
flca tlons for the ST-6000 a nd the DS
series of KS R an d RO t e rminal s

• Is covered In compre hensive data
sheets available on request.Write for
the m now-and tune In to the most
sophisticated TTY operation you can
have today .•.or in the future.

HAL Communications Corp., Box 365, 807 E. Green St reet
Urba na , Illinois 61801 • Telephone: (217) 367·7373



Your Computer
Can Talk

Jam es Wh jlf jeJd
PSC Box 3204

Edwards A FB CA 93523

Morse
- - even a computer can learn the code!
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13
87

119
23

1
117

31
85

5
253

55
93
15

7
63

125
223

29
21

3
53

213
61

215
247

95
855
469
884

1023
1021
1013
-981
853
341
343
351
383
5 11

3935
3549
1525
19 11
1407
3575
1885
3415
4 71

2045
173
4 77

3541
o

21845

Value Table

Tobie I.

ChllrllCler Tab le

A
8
C
o
E
F
G
H
I
J
K
L
M
N
o
P
o
A
S
T
U
V
W
X
Y
2
d ou ble dash -­
understood
a ttent io n

•1
2
3
4
5
6
7
8
9
comma •
period .
ques tio n mark ?
sem icol on ,
colon :
parenthesis I I
q uotes ..
dash -
Ir llCl io n bar I
apostrop he •
wai t
end of message
end of work
blank
error

Ite m No .

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
4 0
41
4 2
43
44
4 5
46
47
48
49
50
51
52
53
54
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off. f rom there, you can
drive the keyed circui t in
your rig. Sorry , I can' t help
yo u w ith the hard ware.
Maybe o ne of the o ther fetlas
can help.

Next, you need some way
to time the o n and off
periods. A timing loop. You
never heard of a t iming loop?
Every instructio n in the
ma chine takes a certa in
a mount o f t ime, right ? Let's
assume that we have a routine
(a short program segment)
that will place a number in a
register, then subtract o ne
from the register, then check
to see if the number left in
the register is zero. If the
result is not zero, the routine
retu rn s t o the subtract
instructio n. If it is zero, then
it executes the next st ep of
the program .

Wh at has the ro utine
do ne? Nothing, really, but
that is the po int. The com­
puter has been twiddling its
thumbs for as long as it takes
to count down that register .
Now, if it ta kes 30 micro­
seconds to subtract o ne from
the register, test the register
for zero, and branch back to
the subtract instruction; th en
by cha nging the number that
you start wi th, you ca n adjust
the timing. (If you start with
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I 've got it ! You've been
wa nt ing one of those key­
board to Morse code un its.
Why not program the com­
puter to conver t ASCII to
Morse? Then you cou ld send
prepared text, CQs, or just
copy from the keyboard that
you have. Say again, OM?
How ? Oh, sure, I remember a
few ways to co nve rt data .
OK. Here goes . . .

fi rst , you need a method
of generating the Morse char­
acters. You need some way
for the computer to turn a
rel ay or TTL circuit o n and

S o you have tha t new­
fangled "co mputer " in

your shack. You are through
with the headaches o f wiring
it and you have gotten pa..t
the frust rat ion of program­
ming it to t ype o ut yo ur
name. You are even to the
poi nt th at yo u u nderstand
some of the games tha t carne
with it so well that yo u can
cheat the machi ne. What's
that ? You want to try some­
thi ng else? Ho w abou t calcu­
lat ing Oscar orbits? No . Well
. . . ho w about t rue bearings
and distances to DX contacts
fro m longi tude and latitude
information? No? You want
it to do something, not just
ari thmeti c.

Fig. I .
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arguments and are used to
pass information from the
main program and the sub­
routi ne.

The GO TO 50 sta tement
tells the computer to take its
next instruction from the
sta tement that is labeled 50,
which I did not include in
this portion of the program.
T he string of asterisks
(usually called sta rs because

Table 2.

with C are comments and are
used to explain or clarify the
preceding instruct ions. The
CALL statement tells the pro­
gram to turn control over to a
subroutine (a program seg­
ment that performs a ta sk
and then returns to the point
after where it was called ).
The variable names that are in
parentheses following the
subrout ine name are called

DO 5 J=1.53
IF lICH ARIJI .EQ.1I GO TO 7

5 CONTINUE
J=54

7 K=N UMBERIJI
R ET UR N
END

c
C THI S SUBROUT I NE SCANS THE TABLE OF ASC II CHARACTERS IN ICHA R FOR
C A MATCH TO T H E CHARACTER IN I. ON A MATCH IT RETURNS T HE
C COR RESPONDING MORSE WORK ING NUMBER FROM NUMBER IN K. NON·MATCHES
C A RE CONSIDERED ERROR CHARACTERS. (THE 54TH CH ARACTER )
C

DATA ICHAR/1 HA,1 HB,1 HC,1 HD,l HE ,lHF,1HG.l HH,1 HI ,l HJ,l HK ,1 HL.1 HM
1 1HN,I HO,l HP,l HQ.1HR.1 HS.1HT,l HU,lHV.1HW,1 HX ,1 HY,l H Z, l 1'1" ,1 Hi\,
2 1H<il,l 1'10.1H1,lH2,1 H3 ,l H4.1 H5.1H6.1 1'17,1 H8,l H9,l H..1H .•1Hl ,1 H;.
3 1H:, l H 1.1 H" .lH- ,l H/ , l H' , l H%.1H+.1W .1H ,lH # f .
4 NUMBER/13 ,87 ,119, 23, 1,117,31,85,5,253,55,93,15,7,63,125,223,29,
5 21,3 ,53,213,61 ,215,247 ,95.855,469,884 ,1023.1021 ,10 13,981,853,
6 341,343,351 ,383,51 1,3935,3549.1525,1911 ,1407,3575,1885,3415,
7 471,2045,173,477 ,3541,0, 21845 I

SUBRO UT IN E T BUI ,KI
DI MEN SION ICHARI54),N UM BER (54)

•

SUBRO UT I NE MORSE (K,M l ,M21
C THI S ROUT IN E CONV ERTS K INTO MORSE ON AND OFF PU LSES
C

get the next ASCII charact er,
and start the table lookup all
over again.

T a bl e 2 shows the
FORT RAN program that I
used to verify the method. I
took out the machine depen­
dent portio ns to make the
method easier to understand.
For those of you not familiar
with FORTRAN, the pro­
gram statements that begin

CALL MORSEIK,Ml ,M2,1

c
C T BL IS THE TAB LE LOOK UP SUBROUTINE
C K CONTAINS THE MORSE WORK ING NUMBER UPON RETURN
C

CA LL T Bl lI ,K I

c
C A T THI S POI NT TH E ASCII CHARACTE R TO BE CONVER T ED IS IN
C

•
•

GO TO 50

I "- K
IF (I.EQ.Ol GO TO 20

c
C OBTAIN TH E NEXT ASCII CHARACTER
C

c
C MORSE IS THE SUBROUTINE T HAT GENERATES THE MORSE CHARACTER
C M1 IS T H E LENGTH OF A DIT IN MILLISECONDS 11200 MS/SPEED IN WPM)
C FOR TH E SPE ED T HAT THE CHARACTER IS TO BE SENT .
C M2 IS T H E l ENGT H OF T HE PAUSE BETWEEN CHARACTERS (1200 MS/WPM ) FOR
C USE IN MAKING PRACT ICE TAPES WITH EXAGGERATED PAUSES.
C

•

6000 t hat wi ll give 6000 x 30
usecs = 180,000 usecs or 180
msecs.)

Now, suppose that we take
a number , like 11 7, and
divide it by 4 (genera t ing the
quotient and the remainder ).
Q = 29; R = 1. If the re­
mainder is a 1, send a dit ; if it
is a 3, send a dah. Now take
the quot ient and divide it by
4. Q = 7; R = 1. Again we
se nd a d it. Divide the
quotient again by 4 . Q = 1; R
= 3. Th is time we send a dah .
Again, divide by 4. Q = 0 ; R =
1. Another dlt. Divide again
by 4. Q = 0; R = O. Thi s time
the result is zero, which is the
signal to stop se ndi ng the
character. Dit di t da h dit
came ou t F the last t ime I
heard it.

Table 1 contains two lists.
The first is a list of char­
acters. The seco nd is a list of
the numb ers that correspo nd
to the characters in the fir st
list. Not ice that some o f the
characters do not have ASCII
symbols. You will have to
assign th em so me arbitrary
svmbol fro m your keyboard
if you want to use them.

Now, to convert the ASC II
code to the nu mber set tha t I
have shown yo u. There are
t wo ways to program the
computer to look down the
table of nu mbers. The f irst is
to treat the ASC II character
you are tr ying to co nvert as a
binary number that can be
mod ified by arithmetic into
another number that will
specify to the program the
position in the number table
o f the proper number for the
ori ginal ASC II character. It is
not really as complicated as it
sou nds.

The second method is to
have a seco nd table in the
c omputer th at c onta ins
ASCII characte rs in the order
shown in Table 1. The pro­
gram then steps down the
character table looki ng for
the proper ASCII character .
When it is found, the program
then looks the same nu mber
of steps do wn the number
table, and there it is!

The onl y thing left to do is
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DO 5 l =l ,N

RETURN
END

END
SUBROUT INE WA ITtN)

if no match causes t he jump
ou t of the loop to state ment
7. Statemen t number 7 puts
the proper value into K and
the rout ine is finished . This is
ind icated to the computer by
t he RE T URN statement.
Again the END statement is
used to show t he li mit of t he
subroutine.

In the subro utine MOR SE
the argument K is transferred
into the dummy or wor ki ng
va riable I, and is then
chec ked to see if it is zero
(indi cati ng a blank). The next
statemen t u se s the
FORT RAN-supplied function
MOD tha t performs modular
arith metic of the first argu­
ment by the second. (It finds
the remainder of I divided by
4.) 1=1/4 places the quotie nt
of I divided by 4 back into 1.
That sets I up for the next
pass through the loop. The
remainder is then check for
zero, which indicates the end
of the character. The keyed
circuit is then tu rned o n by
th e subrouti ne ON. The call
for the subroutine WA IT
de monstra tes that
FORTRAN allows th e pro­
grammer to specify an arith­
met ic operat ion inside t he
argument list. In this case J is
to be multiplied by Ml and
the result is then used as the
argument to the subroutine.
The value of J (ei ther 1 or 3)
times th e n umber of milli­
seco nds to wait for a d it will
generate the proper spacing
needed. OF F is used to (what
else) turn off the keyed
circuit.

The coding that I show for
WAIT, ON, and OFF is
intended only to illustrate the
actions t hat they perform,
not ho w to program them.
There are far too many
d ifferences in the many com­
puters around to attempt
specifyi ng any particular
rou tine.

As you may have guessed,
th is program was checked out
on a large computer syste m.
And you probably do not
have a FORTRAN COM­
PI LER on your new system.
That means that you wi ll

f1";
1 35 <OIIIill

ments have been executed
with the value 53 in 1, the n
the next statement after 5 is
performed. The IF sta te ment
means that if the J th ele ment
o f ICHAR is eq ual to I, th en
jump out o f th e loop a nd
take the next inst ruction
fr om 7. T he stateme nt
between 5 and 7 insures th at
an ERRO R character (ele­
ment 54 of the tabl es) is used

ICH AR and NUMBER are
arrays or tables with 54 ele­
men t s . Th e DO loop ,
indicated by DO 5 J=1,53,
states that J is to be set to t he
value 1, (then) all stateme nts
up to and including the o ne
labeled 5 are to be executed,
(then) the value of J is to be
increased by one and the
statements are executed again
and again. After the state-

c
C T HIS SUBROUT INE TU R N S ON T HE K EY ED CIRCUIT. IT MAY HAVE TO BE
C WRI TTEN IN MACH INE LANGUAGE,

RETURN
END
SUBROUT INE OFF

c
C TH IS SUBROUT INE WAITS N M I LLISECONDS BE FORE R ETU R NING.
C

c
C AT THI S POI NT INSER T ANY ROUTINE T HAT R EQUIRES 1 MI LUSECOND TO
C PERFORM. IF K IS CHOOSEN PROPER LY, USE T HI S -
C DO 6 J=l,K
C 6 M= K
C
5 CONTINUE

RETURN
EN D
SUBROUTINE ON

I F(J,EQ.OI GO TO 15

c
C TH IS SUBROUTINE TURNS T HE K EYED CIRCUIT OFF. IT MAY HAVE T O BE
C WRITTEN IN MACH INE L ANGUAGE.
C

c
C FI N D T HE QUOT IENT
C

C CH ECK FOR A BLANK
C
10 J:oMOD(l,4)
C
C FIND TH E REMAI N DE R OF If4
C

nobody ca n say that other
wo rd ) indicates that there is
more to the program t hat is
not included.

The SUBROUT INE state­
ment ident ifies the coding to
th e next END statement as a
subroutine with the name
specified, and is co mpletely
indepe ndent of all ot her
codi ng. The DIM ENSION
sta teme nt ind icates that

CA LL ON
C TU RN ON T HE CIRCUIT

CA L L WA IT(Ml * J)
C WA IT FO R M 1 X J MILLISECONDS J= l D IT J=3 D A H

CAL L OFF
CALL WAIT (M l)

C TU RN IT OFF FOR M l M I L LISECONDS
GO TO 10

C CHECK FOR NE XT DI T OR DA H
C
15 CA L L WA IT (Mr2}

RETUR N
C END T HE CHAR ACTER A ND RETU RN FO R NEXT
C
20 CALL WA IT(M2 * 4)

RETURN
C SEND A N INT ER-WOR D SPACE
C

c
C CHECK FO R END OF CHARACTER
C



have to write the program for
your machine, but the
method will work.

Come to think of it, you
don't have to have your own
computer, if you have access
to o ne. A short length of wire
near the right indicator lamp
or o ther circuit, combined
with the right liming loo p,
wi ll pick up an rf signal that
can be used to drive a circu it.
This does require two timing
loops, one with rf and one
without. One school in the
Army uses a transistor radio

set next to an IBM 1401
computer to generate its code
practice tapes.

Well, I hope you have fun
programming your computer.
What's that? What else can
you do after that? Well, I was
thi nking about that. Of
course on-off RTIY needs
only a different tab le. FSK
RTTY? Now if yo u had a t wo
to ne audio frequency oscilla­
tor , you cou ld drive that into
the mike inpu t to your SSB
rig; of course, that's 100%
duty cycle and you might

have to modify the power
level some. I was thinking
that, with about eight levels
of gray (I mean eight stepped
tones) and that SSB audio
input scheme, why, we cou ld
generate some of the fanciest
com puter genera ted SSTV
signals you ever saw.

H mm mm mm ? Re ceive
Morse with a computer. You
know, 1 wrote some rout ines
for that last week. It 's easier
to do RTIY because t he
timing is all the same. Morse
from an electronic keyer is

not too bad, but I'm sure I
found the way to copy even
the poorest fist. Tonight?
Aww, come on! It's 2:00 am
now and I gena catch the bus
for work by seven ... What?
Sure computers can draw
things on the li ne printer ­
some can give better resolu­
tion t han a TV set. Record
SSTV and print it out ? Why
not just print out QSL cards
com pie te wi th addresses.
Fully automated QSO? Yeah,
but suppose the other guy is a
computer, too? ... •

S-700A
It w ives a ll of these problems and lots more . And best of 11 11 •.. the
TS-700A ref lects the t ype of q ua lity that has placed the Kenwood
name o ut fr ont .

• Operates all modes: SSB tupper & IOIOWr), F M, AM and CW
• Co mpletely solid state circui try provides stable, long last ing,

trcubte-I ree operation
• AC and DC capability. Ca n operate from your car, boat, or as a

base station through its built· in power supply
. 4 MHz band coverage (144 10 14 8 MHz) instead of the usual 2
• Automatically switches transmit frequency 600 kHz for repealer

operation . .. reverses, too

. O utst anding frequency Slability provided through Ihe use of
F ET-VFO

• Zero center d iscriminator meter
• Transmit/Receive capabil ity o n 4 4 chan ne ls wi t h 11 crystals
• Complete with mi crophone and b uilt-i n speak er
• The TS-700A has been thoroughly field·tested . Thousands o f units

are in operat io n throug hout Japa n and Europe

The TS -10 0A is available at select Kenwood dealers throughout the
U.S. For the name of your nearest dealer. please write.

.l&lJi RADiO Inc.
8400 N. Pioneer ParkWil'(, Pr!oria 1L 61614, Phone 309.fi91-4840
aift Morris W9GAO - Jim Plack WB98GS
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Feature

Processor -

M emory _

Po w er Supp ly _

Expansion »-

Star t Up-

C loc k -

Bllffering-

Documentation-,

Pri c e-

5iilTI!! -6800

The best "Motorola M C 6 8 0 0" . Two accumutatcrs , automatic
vectoring, seven addressing modes and complete set of branch
inst ruction. T.h e more powerful instruction set and ,m em Ory
ori entated ar c h it ect u re makes progra mming very straight f o r ­
ward and easy to lea r n . O perat es from a single +S VOlt su pp ly .

Static 2102·1 type memories. Fast enough to allow the pro ­
cessor to r u n al f Ull speed at a ll times. N o refresh CYCles, no
prOblems with glitches and f la k ey dy narntc m emori es.

10 A m p . Capaci ty. More than enough to power a f u lly ex­
pan ded system. Power supply uses a rugged 25 am p brldge
rect i fie r and a 91,000 mre computer grade f i l t er . Flegulators
o n the individua l pl ug-in cards .

seven slots f o r p rocessor and m emory boards. Eight I/O slots.
I/O's are prOgrammab le type. All decoding a nd clocking pro­
vided f rom mother b oa rd making add itional Interfaces ve ry
i n ex p ensi ve. Baud rates m ay be in d ependently sel ected for
each tnter t ac e card .

Automatic start and reset provided by "Motorola " Mlkb u9@
ROM. NO fiddling wi th switches and status lights. Just p ush
t he button and go. Use o f standar d M o t o ro la firmware makes
so ftware 100% compatible with Motorola e valuation module
p ro gram s.

Crystal controlled masler c lock oscillator wi th high po w er
clock drivers. Insures re liable, conSlst an t operation wit h no
noise problems. Baud rate divider operating f ro m the m aster
clock oscillator provides t h e var io u s baud rates fo r t he I/O
devices with crystal ac curacy . N o adjustments n ecessar y to
lock every t h i ng in at t h e p roper f req u en cy.

T ri-state et-e uecuoner b uffers on all data lines, address lines
and clock Un es on ALL boards. Insu res trouble free noise
immune o pera tion.

ve ry complete. o u r o wn nolebook, ptus the "Mo t crota"
Programming M anual anc APplications Manual. Detailed
instructions al o ng with sample programs help you 10 u nCler­
st and p ro g ra m m i ng . You will be ready and able to w r it e your
own pro gra m s aft er m astering these Instructions.

$395.00 For the w hole th ing. Yo u get the case, power sup­
ply, processor 2 K w o rd memory and serial interface .
N O extras to bu y . Just conn ect a t erminal anc start
operating.

Theirs-Your Choice

Some are almost as good in one respect or another .
N o ne c an o ffe r allof the reat ures of a rea l M C 6800.

V ario u s t y p eS available . Often not I nc luded In t he
b asic ki t , an d m ust be p u rc hased as a n extra cost
option . (t his is an oPtion?)

Som e expand more than oth ers with I he su p ply
p rovi ded . Check care fully .

varies from "0" to 16, or more.

Anything tra m sw it c h and status light to automatic
ROM loading. If ROM is not a stan da rd part , the
soft ware may be unique t o Iha t machine.

Anything from chea p dual monost ab le systems t o
c rys tal control. Cr y sta l o scill ators are best. Dual
one·Shots Can develOp pnase o ver la p p roblems a n d
are more susceptible to noise problems.

Various-from run buffering to almost no b u ff ering.
L ack of run buffering can teac 10 no ise problems.

As we saiCl-COM PARE.

@ R egist ered T radem ark M otorola

!iiilTr.! BBDD

~.!I1IIIII""'... ,

COMING ATTRACTIONS
C ASSETTE IN T E RFACE-Our new AC·30 will ma k e it POSSible to load anc

d um p p rograms to cassette ta pe using ordinary inexpensive reco rd ers.
Uses t n e standard "Kansas Ci ty" recorCllng formal for compatibili t y.

LI NE PR IN T E R-At l ast-hard COPY at a reasonabl e price, Our n ew PR -40
p r i n ter will print prog ram listings, Or any olher materia l y ou m ight w an t
to keep In prtnted f o rm. A dot matri x p rinter at a pr ice y o u are not going
to believe.

G FlAPH IC S TER M IN A L - A unive rsal -works with an y computer-gra p hics
te rm ina l. W it h this connected to your com pu ter you ca n play gam es in
sty le . May b e used w it h o u r CT-102 4 to put both graph ics anCl alp ha­
numerics on t he 5creen simulta neously .

PLEASE- Oon't c all or w r ite. we will h ave d etails on these proj ects in our next
ac , Governmenl regulations p reve nt us f r o m g i vi ng prices, o r t ak i ng orders
vet.

SOFTWARE-The f lood is near. Edi tor an Cl asse m b l er now ava i lable. B A SI C
and rnoee games r i ght away. Yours for the cost of co py ing. W E DON'T
SELL SOFTWARE- WE GI V E IT TO YOU. ENJO Y I T , COp y IT, WE
W ON' T COMPLAI N •..

!iiiaTI! Southwest Technical Products Corp., Box 32040, San Antonio, Texas 78284



Thinking big
made easy with

the 8080+®

lust unpack the BO!:HJ+ ® microco mputer, connect it to a sing le
5 volt power supply, and you have an operating computer that's
instan tly ready to program.

B080+ ® Microcomputer includes :

.e Control panel - s ingle step. load address. load register , 13 ad­
ditional fun ctions keys. 16 hexidectmal keys. 4 digit LEDS,
ad dress /data display, 4 status indicators and teletype in terface.

• 8080 Single Board Computer -single 5v supply internally step­
ped to - 5. - g, +12 an d tap for -l- Bv all available in wire
wrap area, fully buffered for buss driving. customized memory
and I/ O via 5" x 7" wire wrap section .

• 1K x H RAM - low power version. burned-in . and margin­
tested .

• Control Panel Monitor (2·256 x 8 EPROMS)-teletype and
control panel interface.

• I/O Cables (2)

Industrial Quality . Fully Assembled • Fully Tested . Upward
com patible to 64K x 0 memory (32K x 8 on single board) • Exis ting
Operating System . Customized I/O . Riteable ROM

Computer
Sliack

® registered trademark

I" Send me the 8080+ at $995, plus $18 for shipping III and hand~i n g . . ,

I
Enclosed IS my 0 cashier s check Io money order

I 0 personal check I
(allow 3 weeks fo r clearance)

I Name~::======;~~===;~==== IAddressI City State Zip I
I Mail to: Computer Shack® I
L__ P.O. Box 662, Littleton, CO 801~__J



5 of anyone
J I(. 501(. 1M.

Choo se from :

PC lfIQun t.
I I( , 2. 51(.

C
STATEK
IYS ALi

Gol d o r t i n plated
14 p in l O/ S3 . 70
16 pin 10 / $ 3 . 85
18 p i n _ 75e ea ch
24 p in $1.00 each
28 p i n $1. 2S each
36 pin $1. 35 e a ch
40 pin $1. 75 each

r---------------------,.01l ACCUIlACY I. II TG- 5 CAll • •• no t I
Just use f ul for fi "ed fre quenc y os- I
ci I l il t ors . since IfIQst numbe rs can I
be used wit h siRIPle bina ry di vide rs I
t~ gene r ate o the r f req ue nci e s . :

Fo r e "ampl e , 15. 360 c an divide down I
t o 60 Hl f o r timing pu lse purposn ; I
28 .1 60 g ive s it pe r fec t " A" 440 Hl I
signal; 16.381, d iv ided by 21'> gives :
1 Hl ti ming pulses; and so on . All I

I f requenci e s $4.95 --- a pp ly lC d is ' I
coun t schedu l e f or quan t i ties. ALL I
FRE QU[ NCIES IN Ktil. I

I
I
I
I
I
I
I
I
I
I

• 10 .000 12.800 15 . 360 I
I 16 . 000 16 . 384 17 . 476 I
: 18.641 19.200 20 . 480 :
1 24 . 576 28 .160 30. 720 I
1 31 . 500 32 . 768 36.86 4 I
I 38. 400 40. 960 60.000 I
I 76 . 800 100 . 00 153 . 60 I
I 240. 00 I
~---------------------~

co m. a no de
4 / $3 . 9 5

com. c a t h .
4/$ 5 .25

..
...:::;,::.:.::::::~(:::::::<,~<:: .. ,...::,:,

S ing le- t u rn . 4 watt . ve rtical
\lalues avai lable: 250(2 , 500l:l:,

\$OCl<E"~}

.. ' / \ '··~©l~lE«afADlL

DL707 : .3"
$1 . 25 eac h

MAN?.. ; • 3"
$ 1 . 50 e ach

KAN8" : .3" com. c at h ,
YELLOW. $1 . 95 e ach o r
4 /$7. 50.

OR33 ; 3 d i g it s i n DI P
. 1" c ha r ac ters $1 .75

KV1050 : . 1" d i s c r e t e ,
L~~.!.~1-.!~d~~.!.~!~.2.l2..J

r---------------,
I I

I LEOs I
I I

I and I
i READOUTS I
r DL704 : .3" co m. cat h. I

$ 1. 25 eac h 4 /$3 , 9 5

f o r cin;ui ts req uiring ext reme ly accu ra te a nd stable capa ­
citance , you c a n' t do much bette r t ha n .. polysty rene c a p .
These are 5% o r better accu racy . wit h l eads c u t and
f o r med f o r PC insenlon . 10 Of A~Y O"lE VALUE $1.00

Va lues i1...at la b I" (a l l va l ue s In pF):

100 ISO I SO 220 270 390 " 70
560 680 820 9 10 1000 1200
1500 1600 2000 2200 3300
"00

3 l evel. go ld p l a t e d

14 pin 10/$3 .70
16 p in 10/$3 .85
18 pin 1/ $0 .1S
24 p i n 1/$l.OO
28 p i n 1/$1.25
36 pin 11$1.35
40 pin 1/$1. 7S

We added more capacity to our
warehouse . Look at these :
tANTALUM CAPACITORS
2. 2 uF @ 20V _ 4/$1.00
2 .7 uF @ 20V 4 /$1.00
3. 3 uF @ 15V 4 /$1.00 ~rI>IIt)

10 ur , 250V. axial 3 / $1 . 00 ~;~;~: ~ :~;~f~:}~: ~ :~:~:~ :
12 uF. 2SOV . axial 3 / $1 . 00 ;:;;,=,=,=,:::,=,:;::=::;:::::
100 ur , I OV . axial 5/ $1. 00 :;:::::;:;:::::;:;:::::;:;::::
roc cr , 3SV. PCmount 4 /$1.00 ¥~~r~~:~:wr
100 uF, 50V, PC mount 4 / $1 . 00 :::.::.~-:::::$::~-:::::::
220uF. 25V, PCmount 4 /$1 .00 . .~«..:-~ ..:.....;.:-.
250uF , 25V, axial 4 /$1.00
2000uF, 30V, PCmount 1/$0 .95
4000uF , 20V, H.a lloryPFP 1/$0 .95
lOOOOuF, 10V, axial .... 1/$1 .25

Kn.AB. CAPACITORS
Cut and formed f or PC inser ­
tion . High-Q and STABLE .
. 00 33 uF. SOV 10/$1.00
.005 uF, 25V 10/$1.00
. 0068 uF, SOV 10/ $1. 00
. 0 1 ur , SOV 10/$1.00
.02 uF, 50V 10 / $1. 00
. 033 uF , 50V lO /$1.00
.047 uF , SOV 10/$1 .00
. 068 uF, SOV 10/$1.00
. 1 uF, SOV 10/$1.00
.22 uF , 50V 10 / $1 . 00
1 . 0 uF , 200V, 10% 3/$1.00
5 .0 u F, 100V, lOt 2/$1.50
10 uF , 10CV, lOt 1/$1.50

DISC CERAMIC CAPACITORS
Sma ll, low volta ge t ypes . Some
may ha ve l eads cut and f orme d
for PC insertion .
lO pF 10 / $0 . 4 5
220 pF 10/ $0.45
.001 uF. , 10 / $0 . 50
.005 uF 10/ $0 . 50
. 0 1 uF 10/$0 .50
. 02 uF 10/$0 . 75
.OS uF 10 / $1. 00
. 1 uF 10 / $1. 25

1. 0* 4 . 7* ". ". 150· 470* I. 51(* " . 7K* 151(* " 71(* 1501(* ' 701(* 1 . 5"'* " . 7M.
1. 2* s,,

" " ," '" 1.61( S . 11( ," '" 160K 510 1( 1.6" S. Hl
1.5· 5.6* lB' ". ,SO- 560- 1•8K* 5 .61(* 181(* 561(· 180K" 560 1(* 1. 8fol* 5.6"'.

:1~i:@fjIf 1:
1.8* ' .2 20 62 200 620 2,01( 6.2 1( 2" '" 200 K 6201( 2 . 011 6 . 2M
2.2* 6.8* ". ". 220· ,SO- 2.2 1(* 6 .81(* 221(* 68K* 220 1l:.* 6BoK* 2 . 2"'·6.8",·
2.6 ,., 26 " 260 'SO 2 . "I( 7•51l 26. '" 21001( 7501( 2. 4M ].5"
2.7* 8.2* ". 82 ' 270' 820* 2 .71(* 8.2 1(* 2]K* 821(" 2701(· 820 1('" 2.7...·8.2"'·

100 OF ANY ON' VALUE 11 .70 '.0 ,., ]0 " ]00 '" J .O" s,11( ]0, '" '00' 9101( 3.0,", 9 . 1'"

llXXJ 115. 30
3.3* ". ll' '00' nO· ". }.]I(- 10K* ))1(* 100 1(* 330'" 1.01'1* J.3"* 10"' ·

OF ANY ON' VALUE r.s " )6 "0 )60 1. 1K 3.61( '" '" 110K 3601( 1. 11'\ 3.6" 12 "'*

ALL 5%, (.) 3.9· 12· ". 120 * 390* 1. 21(· 3. 9K* 121(· 39K* 120" * 390K. 1. 2M'" 3.9"'* 15"'*
RE SISTORS EXCEPT ..,

" " ']0 6]0 1. 3" .. .] '" ". 6, • 130 I( 430K 1.)1'1 Ii . 3'" 18,..*

MAY BE 5% OR 10%.

High-Voltage
Electrolytics

150 uF ~ 3SflV .... 7S( e .. , 2/$ 1.35
150 uF ~ 350V +ZOO uf P 175\1 ....

~5( ea. 2/51.75
200 uF , 17SV .. .. 75( ee , 2/S1.35 1~~
10 uF p eoov + 4 uF il 350\1 ... 100
uF f!l 350\1 flSc ea. 2/$1.20

A/'IER I CAN KAOE
8S·c RATING
~IST l OCK TYPE

®~m®()JJ
'
':::~ MJ. GOC*:l'IT aECTlIClI«:5

IIOC Z35~ c...a.-...c ......e:-t 0.~

CATALCG PA



SEllS VECIO~ SlUFF :::
II~leiiiR FAmous lWiiiRePenCiiil & new SUI ~n~ lWRAP

tool

So yo u 've got a uni versal p rototype bo a rd,
wit h powe r and g round lines runni ng pa ra l ­
l el to a bunch of ICs . flow do you con­
nect the IC pins to the power line ? Yo u
cou ld use a glop o f solde r bu t these l it ­
t l e cI ips are bett er. 10 0 cI i ps/$ I.95

IU2-2 CUPS

+2 L.BS SHIPP ING
Al so a vail able: r eplace ­

men t wi re, )-100' spools fo r
$2. 75, and t he P l 85 ada p t er

($1 .25), wh i c h a l l ows vcu rc use
the SLIT- N- WRAP wit h ou r flo bbywr a p

too l. Wire color choice : RED, GREE N,
BLUE, CLEAR .

rae SLlT- N-vRA P TOOL CO MES COMPLE TE WITH IN­
STRUC TIONS AN D 2-100 FOOT SPOOLS OF WIRE.

The VEC TOR P l8D "S Ll T- N- WRAP" tool is a revolu tionary
t hat provides --- fo r the fl r-s t time---a speedy manual
wra pping device which supplies insu la t ed wire from
a s poo l d irect l y to wi re wrap posts witho ut e~-

te rne l prest ripping or prec utt ing ! It also
can do t h i s ; 0. a "da isy-chain" fashion so

q u;red , so wr a p posts Ca n be shorter
fo r g rea t er boa rd stacking den­
s ity . THI S TOOL DOES FOR
WIRE WRA PP ING \/H AT THE
WIRE PENCI L DOES FOR
BREADBOA RDING.

VECTOR type 169P84- 06 2 , p re-punched
epo~y - glass wi th ho l e s on . 1" cen ­
re r s-v-pe r rec e for Its. 8," " 17" ,
1/16" thick. This bo a r d wor ks we l l
with the wi re pencil t o give yo u
fast p rototypes. $8. 95 + 1 lb s hp ,

WITH TOOL, 500' OF WIRE, AND INSTRUCTIONS.
Every now and t hen , someone comes up wi th something

t ha t ma kes breadboarding a lot easier .. . l i ke
solderless breadboard strips or ve c t c r boeee .

The VECTOR WIRE PENCi l is One of the best
breadboarding/proto typlng ai ds we' lle Se en .

I t uSeS a special wi re whose insul a tion
melts on ccn t ec t wi th sufficient heat;

this allows a good solde r con ne c ­
tion . Simply loop tbe ... i r e
a ro und your va r io us leads as

i t comes out of t he tcct-vec ­
pl y a spot of solder a t t he
connection -- - and you' lle go t a

solde red connection. Elimina t es
cutting and Hipp ing ... grea t l

+1 lb postilge

AS REVIE .... ED IN
POPULAR ELECTRO NIC ,

::I:;:~ ~CTRO", OS '1I1ii11I'ilR[jl liQ\)m'1I\IIJlIlJl '" In'II:"
magaz ines. Ifrllill mu ~u~~lll l1 lll~
We have replacement wire bobbins for the wi re pencil. 250'
of wire per bobbin; speci fy REO, GREE N, BLUE, or CLEAR .
TflREE BOBBI NS (YOUR CHOICE OF COLOR) : $2. ,"0

l ilieDown 11~l ilinGYS
20 TIE 00WNS/$ 2. ~0. Wh e n you
do long wi r e runs wi th the
wi re pencil, you migh t wan t
some tie down posts t o kee p
the wires c lose to the c i r ­
cuit board. We ll , he re they
a re. Mounts on . 1" centers.

Li gh t action data
switches a t a popu lar
pric e : 5/ $1.95 1

Che rry Switch
Stock lI-M61 -100

Switch/ keytop combination: 5/$2 . 35
KE YTOPS WHILE THEY LAST . .. s orry
no choice of keytop l e gen d .

MICROPHONE
~

flAJ'lS- --CBe rs -- -P i 10 t s- ­
Swi tchboa rdS- - Te le phone
systems : t he se .. re com­
f o r t a b le , li gh t , and

t ough . Built -In mic amp.
Comp lete a nd r eady t o go . $59 .95 EACH .

PLANTRONICS
~HEADSET

Tire d o f built-In condense r
mi cs on yo u r t a pe r e corde r
that pick up hum and moto r
noise a s well as you l Th is
mlc comes wi t h ove r 20' o f
co rd , and is l ig ht we i gh t and
rugged. $6.95 EA , or 2/$ 13 .00 .

SERI ES ' 00 7

fCO-4

8Lx 10WxSH
$13.62

Body gray, front
pan~l dark gray
& r~cessed .

"

w

w

•

,

We a l so ca r ry two o t her popul ar LMB
bo"es. These a r e small, haovne r tone
gray pa i n t e d unlr s •

" MOO" min ibo" (2& )( H x 13/ 8" ) $0 .86
#139 mlnlbcx (5, ,, 3 " H n) $1.85

'007-446
4L )( 4W)( 6!:iU
$5 .08

f007-746
4L x 7W " 6!:iH
$6.30

~007-946

4L x 9\\' )( 6Wi
$7.09

SERIES M-E

M-E *462
6Wx 4L x 2ljH
$5.80

M-E '7114
IIW x7Lx4H
$10.39

A~IP> OfIHI~~ ~P~CIIAlb IIf~M~
LMICHASSISHOIIYWIU\P

TOOL
5.l.1.95

t ::.l
lIi11Dlg

••••••') lU ll . f

2 /$1.95 Multiplexed type ,~"~
suitable for calculators & mlJ:II:!iIEJ
other applications. You axD(DGl
receive 1 keyboard as 11- CiJlIIlJJl!)
lustra ted , along with an UlQl[D EO
ident ical model tha t has~CJEiJ @I
no print in!/: on the k e ys . ____

If the high cost of wire wr a pp ing equ ipment
puts you off, check out ou r flOBBYWRAP t oo l .
Yo u get the tool (rechargeab le so you don't
have to deal wi th t r ailing cords In t igh t
places), bit, charger, nt cads , and Inst ruc­
tions. Why solde r you r p rototypes? Save

time a nd e fforl-with ou r Hobbvwr-ap :'~O~O~'~'~".

SPST PCSHBUTTON fl;~
SWITCHES .'@II

Mo me n t a r y contact. 4 / $1



SE"" mSTALS - - ... Ii!!w ~ '!I' All IL ~
$4 .'5 PER CRYSTAL ~1I1111 ,J) 111"'\\ ,J)

Series ..-.>de. fundamennl , wire leads ,
f or hams and computer bU9 S, Choose
f rom4 HHz (PACE cloc k erysUl). S HHz
8 I'IHz, 10HHz . 12 1'1 Hz , 15 I'll'll . 18 I'll'll
(8080 c lock c rystal), and 20 HHz .

Cil Ii:Ii:~fll.Jl lb©lf'IlJ'j~diOl rS
These are for 9 volt trans istor r" d lo
type batte ries. Col or-coded 7" leads .
fifTEEl COllECTORS fOR $1.'5

111111111111I111111111111111111111111111111 111111I

o
A ME DI UM CU~RE NT t i ec M'" PE~ S IOEI SUPPLV , S I MI- n
L AR TO OUR VAR l"' BL E E XPER I MENTER 'S SUPPLV "' NO DE- ~
S IG NED FOR EC ONO MV AND S TAB I L I TY . USES A DU"'L
TR"' CKING REGU......TDR, S HORT CH1CU IT PROOF "'NO THER- n
IlI"' L L Y L I ~ ITEO . GRE"'T FOR OP ... ...P "'N O "'USI C S VN- ~

::;( f"'(; "0' O NOLO"'0 0
us.9sKE:vin's clock+l LB.

19 ceedec rer-, color-coded

AOO 1 l B to WIRE OROERSW ll rrn lE

4l~
RIBBO N CA BLE 20'/5).95

Tw i s t e d pair 20' /S5 .'S
S tw isted pa irs.

ye llow and ~
black '

_ THREE for 52 .00 Cood
expe rimente r I t e m; use
fo r Indue t l ve pickup,
trans Is tc r rad 10 anten­
0., etc .

U 1M\ ~(Q)oo
Th i s opto-Isolator contains
an LEO and wl de -r" nge photo
r es istor In a t iny , op(l que
pada e. EACH.

Spe'CilI,~rs
We now ha ve 2 t ype s
o f 54"l'aker f o r you:

1. ( i llus t ra ted) 2"
dyna ml e spea ker. For

ecc us ttc c:oupl ers, toys,
rad ios, e t c . 3 FOR $2.50

2. Standard 4" speaker. 2/$1.75

AOD ONE LB POS TACE PER OROER .

~~~(!!J stocks KITS, KITS alldg
P"""'O\VEA g $22.J~~IPP§ Am~~:; : ' V2 AMP 0

SUPPLY[) EVER SINC E ~~; ~~ T~~riUCM~SIO':.OPUI"~S' '10
1,';,' S7.95 + 2 L.BS SHIPPIN6 Q

REGULATED. SHORT-PROOF. THERMA\.-

O FOR HAMS AND e BEIlS , S I NCE IT P OWERS 1'10- \.'1' LI MITED. HALF AN "'_ CONTl N- n
BILE EQUI PMENT IN THE HOME; BUT IT' S ALSO uous . OR I " toIP I NTE RMlT TENT. V

KITS
(), A H I GH-POWER, A CCURA TE BENCH SUPP L Y, OR A S AVE YO URSELF THE HE ...o"-,,,,,e OF

/\, OWE R S OURCE FOR AUTOMOT I VE EQUIPM ENT ( TAPE DESiGNING YOUR OWN , L E T US CO\. - n
("\. \...J PLAYERS ET C . ) . BETTER THAN .O S VOLT REGUlA- LEer THE P ARTS AND S,"VE TOU "'ON-V

O V TlON; CU RR ENT LIMITING UP TO IJA; ADJ USTAB LE EY TOO. SP EC I F Y S . 6 . 8. DR 1200 0 0 0 0 OUTPUT 11- }4'1, SH ORT PROTE CTI ON, RF BYPAS S ING, VOL TS . lE SS CAS E AND H...RC ..... RE . Q

E:XPE:rinlE:nlE:l~s ! 15 VOLTS$9.95 +2 LBS SHIPPI NG$10.95+2 LBS SHI PPING
This kit pro v i de s du a l tracking , r e g u l a t e d vo l tages fro~

unde r iV to ove r 18V , wit h up t o 200 rna of curr ent capa­
city per Bide . Th e r e gul a t or I e used fo r th is supply
giv e s s ho rt c i rcu i t pro tection as wel l as t h e r mal p r o­
t. ect toe , wb I ch 1s ece t handy when you 're using a supp ly
OD the ben ch and subjecti ng i t t o all ki nds of ~l1pped

t'<S0b•. 0 ""<~r Ome,a "'" <;J

V sen-et-a cllE:ap 8

V
It 'ylo: -.S:e+1~~lD71::rl-:n cI0 Ck :~:~na~i:~~:i~:n:l::ko~~ t ~::I.~~~h~~O:~~e~·~ t c:ey~~
easy-to-build and reliable 6 digit c lock , UAL u a kit . Here 's .hat it does : gi ves the etee of day.
l ook at ours . You get . 3" digits for less S I ZE di splayed on " HALf-INOf DIGITS (so.e t h ing for our ayopic
eyestrain , segment and driver t rans istors DIG IT doelt fans ); has s leep and a laI"ll functions, as well as a
fo r brighte r dig its, SOckets f o r the I e snooze f unction so you cao post pone the a lan another 9

V
a lld r e a d o u t s , and a comp l e t e set o f par ts . .. includ- . i nutes. ALSO- we ' ve added a n op to- is<.o l a t o r t o the alan
ing t r ans f o rm e r a n d circuit board . Ou r easy t o fol- out pin , so you can dr ive a triac for AC cont ro l o f not
low data s heet te l l s how t o implement several options , only your radio, but a t oa ster or sOllethi ng e lse . We in-
such as b lanking t h e display , bat tery operation, how e l ude EVERYTHI"C except case, and t hat IIean s 7 pushbutton
t o use t he clock in you r c a r , and so o n . Le s s c a s e I. swit ches fo r the va r i ou s functions, and a speaker t o give

Vad'HnlE: base and a IInlv€ors"iifosciilator
We've ItLdu.ignr.d OWl POpulaJt. 60 Hl WI'. ecee.. .a.nd hue M e the lr.uul..U: " lJ.l 1'. w.ith ANY sta.tl'.k C'l.1J4ta.l [4r.1'.

V$10
r..l.4I'J\lhVlr. ~Olr. wUng 06 Clr.y4ta.l 61r.I'.qul'.IIc.iu ). Now !:Iou C<lII gl'.nt.Jut.t1'. a wide vcVt.iUlj 06 pltui.4.ion .ti.m.iIIg 4.ig 4

50 na..t.h, not jUJ.t thr. 6(/ Hl lr.equiJl.ed 601r. 6,itl.d lLolr. 06 digil.1.! dr.v.uu. " OpVl4tl'.4 6M'" 7 to 17 vtlC , with an
• WVl.M1 !I.l'.gula.tolt 601t a 4Ubtl'. c..Vt.c.uit . " Output C<lII MlWtg betu:u" 4UPplq voLtage 011 ..S vtlC . Tn th..u. mode

d
U C<lII d!tivl'. t 4tand4!td TTl too.d4 . " Soct!td ~,iu ha6 bl'.Vl COn4idVUlbl!:l It edu.I.'.ed , ~g Uea.a.iVtto mount ~A PP 0. veu..iUlj 06 unit6 . So, aU ~ o..U ou.!t~ N.61'. IWW !I.l'.plr.Ul'.IlU IROItI'. than j lLol t 0. -«'.ItcpcwVl. ~0lVt('1'. o ~ 6(/

U •••~bli~':~TK~ii6i1l1iJi~ ;'i1s1t~iTS; ";~
1I11I1 111111111111111111111111111111111111111I11111111111111111111111111111111111111111111111111I11111111111I11111111111111111111 11111111111111111111111111111 1111111 111111111111

111 111111I111111111111111111 IU IU 'S[\([11\II M(i)~[ 'il'O'1rS AINIrr.» n'llill\ll«:SAMA~ill:!S 111111111111111111111111111111

iU!.A"It'~ ~ 3/$2" '" ."'0'"'1 .. - ADP I LB ,"' .nnu . ft ;JJ;J) III M~lNIlf Our popu l ar transfor_r t'::::=21T.....se .l nl U ure reby, have ~ f.

"

II f I I , rot 1 pole 6 assorted photoreslstors '/$l.9S I s ba ck In s t oek after
co s o r 09 c use . an .ar~ 7 po. I'I ~:" a s hort vac:a tion. 2411con u cts rated ;It IA o r \0 U ~. 10 assorted the nlll ,tors .. . •. . . .. . 10/$ I. ' 5 6

• • o f f . ' 0' 1 ,., DC ' 0 1.-,',. 3/$1 " center - t apped , 00 ...wat ts ; _,,1_ voltage is Wit' ' '.... ... ......... ... .
P, o, r_ in, 2 lIIi ni reed re i. , • • 3000 oh.. cc! 1 2/$ 1.00 c: ur r ent . $1.'35 EACH .20011 . Used in QI,Ir cassette

f * d , o t he r ap- RES ISTOR ASSORT~ENT 12 _44 over 300 i watt Do f
IM er ace r . • t .n llut ions. un its , lead s cut , fonned fo r PC. .. . . $1. ' 5 ,reinS orm~r 0

11I11 11 11I111 11 11I1 11I11111 111 111 111 1111111 1111 111 1111 11111I1111 11111111111111 111111111111111111I11 11111I111111I11111I111



$159,95

4Kx8 Naked
····· 9S

~7tiRAM' ,. .... d,'.,.:.'

I f you don 't need the onboard
r egulat i on or addr ess / da ta
buffe r s of our "Bigger Br o4
ther" 41: board , t he n this i s
the .. ay to go .

Sockets included f or a ll lCs.

This 41< by 8 memory board has
no f r i lls , just s torage. De­
si gned f o r compat ibili ty wi t h
JOLT systems , t h i s boa r d is
a l s o i dea l fo r other micro­
computers us i ng bi-di r ection ­
al bus s sys t ems. Same s i ze
a s JOLT memory card. plus 10­
po.. e r operation (750 mal t o
keep you on good terms wi t h
your powe r suppl y.

Inc l ude s everything except
t he l i ne cord; tha t means
the case and heat sink too .
ADD POSTAGE FOR 8 PDUNDS.

Same size board as JOLT pow_
e r card; wi ll run the JOLT
CPU plus fou r of ou r NAKE D
RAM boards:--

designed f or JOLT sys­
t e ms , this power supply wi l l
a lso power your 8008, 8080,
6800, etc . Gives SV II SA,
ol 2V @ Y-. -12V II Y-, and an I
adjustable nega t ive bi as
supp l y . Crowba r overvol t age
protection included on . SV.

Microcomputer
s.A~POWER:< SUPPLY

It ' s pretty wel l as s umed t ha t t he way to l ow cos t , h igh stor­
ag e me mo r y i s ce s se t t e memo ry. But how do yo u Interfa ce t o
the ca ssette. a nd what's more Importan t, how can you make I t
sl "'4'l e t o USe an d flex i ble ?

Our casse tte In te r fac e ta l ks t o 2 cassette ma ch i ne s, so you
can r ead a"d wr i te whe " requ I r ed ; It hn an opt ion t o t e Ik to
a t h l rd mach ine , so you can do sor t -a"d·me r ge memory o pe ra ­
t lon s ... has room fo r a gene ral pur pose, I/ O por t cons isting
o f a hi -cur rent, h i - l t rans ce ive r , 8 b i t la t ch , and handsha ­
ki ng slgnil ls ... but most impo r t an t o f a l l , a l l th i s Is under
soft ware con t rol i nc luded o n the bo"rd in ERO.... The ERO'"
g i ve s the "sma r ts" you need t o make ca s se tte Inte r fa c ing a
snap . Th is boa r d is o ne o f t he most use f ul pe ri phe rals you
can i) uy f or a s"", 11 comput e r syst em, but we ' l l have" ha rd
t ime prov ing t hat in th i s l f t t le space . If yo u wa nt more In ­
fo. send $4.95 and we ' ll send yo u documenta tion Inc l ud i ng lo­
g ic print, a n anno t a t ed l i st i ng and an instructi o ns l ist ing ,
and a guide t o us i ng the Inter fa ce , i nc l ud i ng a desc ription
o f the " Kansa s Ci t y" hobbyis t s tandard. OPT IO "l PR ICES:
EXT RA CASSETTE CHA"l "lEl. •.•.. ....•... . ........... . • .• add $6.00
I / O PORT HAROWARE I ~PLE ME "l TAT IO "l add $6.00

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

t ypes
add re s se s .

load i"g and

9995

Learn abou t PACE. the 16 b i t
microprocessor chip, with t his
80 page booklet . Contains de­
tailed and specific informa­
tion On the chip itself, soft­
ware, system organization, and
more . Also includes 11" X 17"
fold-out logi c print of PACE
i mplementation.

•

!1!·o""n"':'o""'R·o'''''m}'''''!t:::f::'Ij,,-.,.;:.. ;;:,;..;;:.:.; .;.:,::;...'.:::. ,. " ,. ",:. ~ ~:~: ;
ALTAIR 8800/ IMSAI PLUG- I N COMPATIBLE . This is a 4K
by 8 EROM board . . ,the ideal place for putting soft ­
~are , be it assembler , editor , or any custom set of
routines . Add i t i on a lly , th is board may expand to
8K x 8 by s i mp l y adding more socket s and EROMs; also
available is a 2KxB version if you don't need a
full 4K . LOW POWER: BK board r eq ui r e s \A @ SV. s,
150 rna @ - 12V. Buffered addresses fo r lightest
l oading, buffered outputs f or maximum drive . Kit
includes s ockets, double - sided qu a l i t y PC board ,
on board regulators , logi c print, and instructions .

I ;o:;a~~YO~;~~~:5 orhave UB2~Ox~h~~gr;~~;~OO
! . ...._ .._ .._ •• _ ._ .._-_._ ......_ _ .._-_.....

I 'ddddSoftwareBoall:$159.95
I We t~'k o ur ECO "lORO'" board kit , b~~ " i '~ '~ ·t·~ . d of Ind ud Ing

,t bl an k EM...s, t hese lire p rog ra rrrned wi t h as seobt e r , edito r, &
mon itor roc t lne s for the 8080 •. Thi s Is a velueble fi rst stepi I f yo u 're t r ying to ge t "way from ma. ch l ne lang uage prog r am in g_

, The r e ' s not rea l l y enoug h room he re t o f ull y desc ribe al l t he
We took everyth ing we lea rned from seiling 41< x8 RA'" eoe res for I fun c ti o ns o f the softwa re ... but i f you send uS $2. 95 ( refund­
the past yea r, added some of th is year's ci rcu it tr ic ks , and I a bl e wi t h o rder) , we ' l l send yo u our softwa re packe t tha t In -
came up wi t h ECO "lO RA"'---a memory board that i s even mo re re- el udes inst ructions listing. schemat ic, and assembl y data.
ma r kab le due to its low price . We ' ve eng ineered th is wi th the ' ' ' " _ ..__ _ _ ' .

:T:i::~~1~:; :qf.·;:m~;:;:11;;¥~~ ;:~::: ;:::,':::1 ,::: I l~~'Rj~IJ~~~I_'p. $96
ply a break

,., Fast • • • 2ero wait sta tes
fl All TTL support ICs a r e la t e-s t Low Power Schott ky
,., For re liable and unambiguous da ta t r ansfer , al l

data l i ne s . and outputs are buffered fo r min imum
maximum output cap abil ity

,., Powe r-on dear included

All these fe atu res a re pac ked on to an Al ta ir- s i zed, Industr ia l
qua l ity double -sided PC board. wi t h socke ts for al l ICs, 7 ta n­
t a Ium capac i ton for powe r suppIy decoup ling, and plenty of by­
pass capacitor s---39 of t hem, in f act, as we l l a s a log i c prin t
and instructions. ASSE...BLEO!TESTED U"lITS ALSO AVAILABL E f OR A
SURCHARGE ; wr i t e for quota tions and speci fy quantity. i.............." _ __ __.._-,

~,~,\ ~"eCTORI I
~'\.~ \(0 Universa l Prototype Ii

' Oq, ~.s. Boord $19.95 ..." ..
I~ Th i s Is one of the nea t es t Alta ir

<:'
v accesso ri es we 've s een . I t acce pts t. 11 . Ie k h ! TTYlRS- 232 I"lTERFACE. add $12 . 00

Vl rt ua y " ny si ze pee age, a s a t _ _ _ _ _ ..
power a" d g round plane 0" o ppos i te ,

si des o f the board for ex t r" c"pac it"nce. :
Room for 4 regula t ors , I heat sink provid­
ed wi th board. 8y t he way , the socke ts !
are shown only for i l l ust ra t io n , bu t t hey Ii
get the poin t ac ross tha t you ca n stu ff a
lot of ICs on he re -- - impl e men t your 0Wfl I
memory boa ras , I/O boards, etc . J............................" " " ;

We' ve taken the 5204. a 41< EROM ,
and programmed i t with some so ft­
war e for your 8080. With this
software, you may :
**Exami ne an d fi 11 memory
" Punch and read paper tape
" Br anch to. and recover from,

programs .
Our package cons ists of t he pro­
grammed S204 as we 11 as a com­
plete software listing .

.----- - - -----------._-- ----------~ ~----- - - _.._---- ---------------,.......,. , .......,. .
GROUP DI SCOUNTS: COMPUTER CLUB MEMBER S MAY WI SH TO POOL
THE IR ORDERS , BUY 10 KI TS , TAKE 10%; BUY 100, TA KE 20% ,

®®~@IDOO~ ANNOUNCES
OUR NEWEST IMSAI/AL­
TAIR 8800 PLUG IN COM­
PATIBLE PERIPHERAL:



(B) 2102s(I ) BOOB CPU

8080 CHIP SET
$59.95

(1 ) 8080 CPU (8) 210 h (1 ) S204 ROM

PACE CHIP SET
$125

(1) PACE CPU ( 4) DS3608 (1) 05 002 6
(1) DM88 37 (2) S20 4 ROMs

1j~ I!Nf3IlfIl'il'J
tWi3~

NOTE : 80t h ch ip se t s inc l ude PACE DATA PACKET

DELUXE PACE SET
$195

(1) PACE CPU (4) DS360 8 ( 1) 050026
( I) DM8837 (32) 210 2s (4) 52 04 ROMs

I8mt'~
NOTE: These chi p se ts come with l es &p ino ut

8008 CHIP SET
$32.50

2. 00

2 . 50
2. 95

2 • 2 3 I~::;--;;;:;;:::;;:;;:;-::;;;;;;;;;;;;;;;;-:;;;;;;;;;;;:;;;;;;.;~5 . 9 0 II

$14. 95
2. 95
1. 95
2 .95
2 .95
1. 00
9 . 9 5
9 .95

17. 50

2K EROM
l K s tatic 4X256
lK s ta t i c RAM
rcc tv 2 112 , 18 p l n D1 P
4 X 256 RA M
1024 b i t s hift r e g.
2K EROM
2K EROM
4K EROM
8 X 32 PROM. Same as
8223, programs dif­
fe rently
Sa me b ut open col le e .
6 4 bit RAM
256 b i t RAMop an col .
etpora r 256 b I t RAM-­
s imi te r to 74200, b ut
faste r

1702A
2 101
2102
2111
2 112
2533
5202
5203
5204
5600

5610
7489
74206
93410

We are se t up t o p rogram EROMs ,
such as 17025, 52035 , 5204s, ate.
(but no t PROMs l ike the 8223) .
Cost is $7 . 50/IC , o r $35/10 tCs •
I f yo u wlsh to have EROMs o n any
o f o ur kI ts re -prog r arrmed , we can
do so a t a dIscount (write fo r de­
ta ils) . Cali ou r 24 ho ur phone
l ine t o req uest nexeeec I rna I cod i ng
fo r ms .

IPlli®@'~@

~l];lli\'7)J@l];~

rtlCs
8093 Quad 3- state bvf , sepa rat e ena ble .. $0.63
8094 Same bu t "0" g iv es hi t: state 0 .63
8095 Noninv j-s te te bu f , NOR enab le 0.63
8096 r ev 3-state bu f wi t h NOR enable 0.63
80~17 No n i nv 4-2 3-s tate buf, sep . enable 0 . 63
8098 Inv 4-2 3-state bu f , s e para t e enbl .. 0.63
81316 bit buss comp.; h it: ins , hyster 2.50
8202 10 b i t buffer regis ter 1.10
8233 2 in, 4 bit muxe r ; noninv daw path 0.75
82342 i n , 4 bit muxer: inv data pa th 0.7S
8241 Quad e xclusive OR 0. 25
824 2 Quad e xclus ive NOR 0.25
8250 Bi na r y to octal de c oder. 0 .55
825 1 BCD to decimal decode r 0.55
82662 input, 4 bit multiplexe r l.OO
82672 Input, 4 bit multiplexer l.OO
82 71 Fou r bi t shift r e g i st er 0 .98
8280 Same as 74 176 0. 98
8544 Quad switch debouncer, )-s ta t e outs 0 .90
88)1 Quad non -diff/dua l di ff 3-s t a te dv r 2.25
8833 Quad ) -sta te t rnecvr : noninv r cvr l.90
8835 Quad j-e rete t r nsc vr: inv rc v r 1. 90
8836 Quad NOR uni fied buss r e ce i ve r 3.95
8837 He x unifi ed buss drive r wI hvs re r l.8S

:;;;..~ BILL GODBOUT elECTRONICS
.. BOX 2355. OA.KLAND AIRPORt CA 9.4614

TEAMS Ar-ID r-IE~VS
FIRST OF ALL HAPPY BIRTHDAY U.S ,A. !

TERMS, DI SCOUNTS,
SHIPPING " ,

Add SOt to orders under $10. If we indicate we i gh t on a product, include sufficient postage for that
we i gh t . Otherwise, all i tems are shipped postpaid. Any excess postage wi l l be refunded. ADDRESSES:
We prefer your street address , as we send out o ur packages v ia UPS and t he y cannot deliver t o a PO
box (unless, of course , you live in one) . DISCOUNTS : The flyer lists discounts where app licab le;
i f you order quantit ies of one item figu re your own discounts . If you are part of, say, a club and
wi s h to pool o rders for quantity purchases, write us with your needs and we' ll g ive you a quote .

CREDIT CARO ORDERS,
COOs, PHO NE LINE",

4 1 5-351 - 700 1

16 you have. &tnlutmeJUCM.d'" on ~tMcha.Ag e.e O"-dVlA , you m:ty pUce them v.l.a oW!. ~wvUng ~vr.vice. It
it. active 24 howu., a day 60"- tnose 06 you who w.il.h to C4i-t a.t 066-pe.a.l< howu, to .!lave /PIOney Oil pholle
b.i.U.h. P£.eMe !l.emembvr. that t.Jt.U, it. an OMVL duk ONLY and canllot a/UwVt teduu.co.t Cj'uut.i.ol\.& Oil. !l.e­
Cj'uu,u 60"- in60!Ulla..ti.on othM than tho&!'. tha.-t !l.e!a.te to Oil.dvu. No COV OMeJt1>, it' ~ too much MM!e.

WARRANTIES ETC,
I f t here's one t h i ng we 've lea ~ned, i t's t ha t a sat isfi ed customer is t he single roost important asse t
o f a ny compa ny . .. so we want you t o be happy. Any de fective I tems wil l be replaced if you sen d back
the de fecti ve i tem (we cannot be ~esponsible for use r-infl icted Injuries , bu t we generally gi ve yo u
the benefit o f t he do ub t ) . I f upon assemb ly of a kit you feel i t does not live up to ou~ claims, we
wi l l repl ace, re fund, or reparr- depending upon you r wishes .

PRDBLEMS AND
VARI OUS GREMLINS " ,

Fr om t ime t o t ime we e ncount er problems - los t shi pments, II le gib le handwr it Ing wi t h no a dd res s gi ven ,
a mi s pr i nt, that sort o f t hing . I f you ha ve any probl ems with uS or an order , WR ITE IT OOWN a nd se nd
t o PROB LEMS DESK, cIa Bi II Godbo ut Elec t roni c s. We ' I I get o n it rI gh t a wa y .

REPAI RS
I f something goes haywire wi t h your ki t, we have a repair service . Describe your problem f i r s t and
we ' l l see if we ca n troubleshoot via the mail ; if that doesn 't wo r k, bundle it up good wi t h a desc rip­
tion o f the prob lem and send t o REPA IRS DEPT, cIa Bill Godbou t Electroni cs.

WELCOMETOTHE CLUB,
GEORGEMORROW" ,

Ge0!r.ge Movww , OM ace. computM W dU-<.g IlVL , ha..t, opened tIp h.U o«.'n l>hop [Mo.'!Jww'.!I MiC/lo-StuH. 80:0:
6 I 94, A~baIlY, CA 94 706 J. . . •which it. good 1Iew.!> 60!l. eomputv! 6<t11<\. GeO"-ge wil.f. be. mo.r,t!y M!Ung tow
volume ilem6 .<t nd uoteJUe/unu.lua.1./nw ,x!JtU, M aU. you haJr.dco!l.e eOmputVL natuttiC<l .r,hould Mve <1 good
oillet 6Cil. ltithvuo ha.!l.d+w -Mnd it:l!.m6. Send n0!l. h.U 6!yvr., and tl!U fUm we MM uou,

NOTE FROMCAVE GRAFIX" ,
Hi! ~e ' ve been doing Bill's ads and flyers fo r over a year now, and o ne of the reasons we'~e still
he re. IS due to your favorab le coemen t s and suppo~t of our admittedly u nus ua l ad sty le. THANK YOUl
We will do o~r be s t ~o ke e p yo u not only informed o f the latest items a nd pdces, but entertain you
at the same ttme. Aga i n , t ha nks for your support . . . we really app~eciate it.



rc DISCOUNt SCHEDULE : BUY 10. TAU 101.; BUY 100 , TAU 201.

[jj~S) [!i!)'1~ (Jj'j ~~Gll~]lD[lJ]l)]~I][3~ ~
•••••• • • • • • • • • •• • • • • • • • •• •

Standard TTL

FIELD EFFECT TRANSISTORS
Dua l S JFET VH f / UHF PIp 3/51.00
N J FET VHf / lllF RF I -JI s ia to 2N4416 3/51. 00
Dual N JfET ve ry 10 no i se aud io prel-JI 2/$1 .00
Ii J FET gener al purpos e 4/$1.00

- --a l l above fETs i n TO- I S type clse--­
CLOSEOUT: FET p lug-i n r~placement for 6AK5 t ube.
Li a i t ed quant i t y $1.00

· " Fo r computer or iented JCs
processors . see our computer

Lo Power Schottky

04101 Si PNP I. SA IIlllX ..
TO- 220 3/$1. 00

Co~le.entl ry Pa i r SA Ic .aX ;
Hfe @3A 40 etn ; 40V .

1'0- 220 pr/S I. SO

1 . 2 5
I .00

· "
·"·"
·"I . 00

1 . 0 0
I. 2 5
1 . 0 0
I. 00
2 .50
1. 0 0
1 .25
I .25
1 . 2 5
I .50
I . 5 0
1. 2 5
1 • 1 15
I. 75
I. 75
l. 75
I .95
1. 75
1. 85
r • 7S
1. 75
I. 75
1 • 75
I. 75
I .95
2 .5 0

·"l. 45
I .65
I .65
1 . 2 5
I .95

·"I . 2 5
I .25
2. 10
2.5 0

·"
·"
·"2. 0 0

I. 5 0

·"
·"
·"·"

I. 25

·"I. 25

·"
·"1.50

l. 5 0
2 .50
1. 25
2. 25
1. 00
1 . 0 0

·"
·"4.5 0

Op AMP
NEGATIVE VOLTAGE REGULATOR
POS IT IVE VOLTAGE REGULATOR
OP AMP
Op AMP
+5 VOLT REGULATOR
+5 VOLT . IA REGULATOR
VOL TAGE COMPARATOR
VOLTAGE COMPARATOR
HI INPUT i OP AMP
FAST OP AM P
- 12 VOLT . I A REGULATOR
- 12 VO LT. HA LF AMP REG .
-15 VOLT . 1A REGULATOR
QUAD 0" AMP
QUAD COMP ARATOR
+ !5 Y I A REGUL ATOR
+5 Y HALF AMP REGULATOR
+6V HALF AMP REGULATOR
+8 Y I A REGULATOR
+8Y HALF AMP REGULAT OR
+12Y I A REGULATOR
+12Y HA LF AMP REGULATOR
+15V 1A REGULATOR
+15V HALF AMP REGULATOR
+ 18Y I A REGULATOR
+18Y HALF AMP REGULATOR
+ 2 4 V IA REGULATOR
+24V HAL F AMP REGULATOR
AM/FM/SSB IF DETECTOR
DUAL 2 WA TT AUOIO AMPLIF IER
MIN IO IP 380
2W AUDIO AMP
OUAL LO NO ISE PREA MP
S TEREO LO NOI SE PREA MP
HI-SLEW OP AMP
AUD IO POWER DRIYER
TI MER
DUAL TIMER
PHASE LOCK EO LOOP
VCO/TR IANGLE SQUARE OUT
TONE OECOOER/PLl
Low POWER RF/ If AMP
PREC I S I ON REGULATOR 150 MA
PREC ISI ON REGULATOR 150 MA
IN5TRUMENTATION 0 1> AMP
VIOEO AMP
OP AMP
DP AMP
OUAL 74 1 OP AMP
Dp AMP
SEE S558 M
BALANCED MOOULATOR/ OEMOO
PRE MIUM OP AMP
SEE 5558 M
SEE 14 96 0
TRANS ISTOR ARRAY
TV SOUND SYS TEM
TRANSI STOR ARRAY
QUAO OP AMP NORTON TYPE
HIGH GAIN OP AMP
QUAD La NO ISE 0 1> AMP
5 0 MA r TRACI<ING REGULATOR
2 0 0 MA r TRACK ING REGULATOR
SO MA ~ 15 VOLT REGUlATOR
200 MA rI5 VOLT RE GULATOR
P RO GRAMMABLE OP AM P
DUAL LO NOISE QP AMP
DUAL 741 OP AMP
SEE 1556'"
DUAL 74 1 OP AMP
VCO 5INE/SO/TRI FUNC GEN

LlNE:AR)
301 M
304T
305T
3 07H
30a M
309T
3091<
3 I 1M
30 T
3 16H
3 18H
320/ 121<
320/ 12 T
320/ 151<
3 2 4 0
33 90
340/51<
340/5 T
3 40/6T
3 40/8K
340/8 T
340/ 12K
340/12T
34 0 /1 5K
340/15T
340/18K
340/18T
34 0/24K
340/24T
3730
37 7H
380M
38 0 0
38 10
3 820
531 101
5 "OH
555M
5 5 6 0
S650
5 66M
5 671'1
703H
1230
123H
725H
733H
74 1M
741H
74 70
748M
145 8
14 96 0
15561'1
15 5 8
159 6
30260
30650
30860
39 0 00
" 13 1M
41360
41940
4 194TK
4 1951"1
4 19STK
4250H
47390
4 741H
5556 M
5558 M
80 380

."."."1.50

."1 . 10

.45

.45

.".as
• 50

1 . 50
1 . 10

.55
], .~5

],.50
.55

], .50
], • "I5
], . 20

.". '5

."1 . 50

. b5
), . 00
1 .35

·"1 . 50
1 . 25

.50
1 .50

. &5

. &5

.be

.be
], .50

• SO
.SO
. be

.71

.90

. 71
1. 50

.89

. 89

. 89

. 89
1. 34
1. 34
1. 34
1. 52
1. 34

.98

.98

.75

. 98
2.23

.80
1. 34
1. 34
1. 34
1. 34
1. 34

. 71

.98

. 98
1. 96
1. 96

11000
4001
400 2
400b
400?
4006
400'1
40],0
40U
4[l],~

4013
40111
4015
II0 1b
4017
4018
401"1
"1020
4021
4022
4023
402"1
402 5
402b
4027
4026
40 ~'1

4030
4033
4035
4037
ilOilO
40 "1 1
4042
4011)
'1 0"111
401l ?
40lj'l
"1 050
4U b

74155
74 156
74 157
74 159
74 160
74161
74 162
74163
74164
74165
74173
74174
74175
74176
74177
74179
74180
74181
74 182
74190
74191
741 92
74193
74194
74 195
74196
74197
74198
74199

. 18

.18

. 18
· 18
.20
. 20
. 36
. 36
. 23
. 23
. 18
. 23
. 71
. 70
. 36
. 36
. 18
. 23
. 36
. 25
. 26
· 18
. 27
. 36
. 36
. 4 5
· 18
. 98
. 80
.63

1. 34
1. 34
1. 34

. 18

. 18

. 18

. 18
· 18
· 18
.32
.36
.36
.80
.36
.89

1. 60
.36

2 .23
. 80
. 98
. 98
. 71
.98
.98

1. 34
. 36
. 45
. 71
. 71
. 71

5 .00
.89

1. 07
. 71
.80

1. 25

7400
7401
7402
7403
7404
7405
1406
7407
7408
7409
7410
7411
7413
74 14
7416
7417
7420
7422
7425
7426
7427
7430
7432
7437
7438
7439
7440
7441
7442
7445
7446
744 7
1448
7450
7451
7453
7454
7460
746 1
7472
7473
7474
74}5
7476
7483
7485
7486
7489
7490
7491
7492
7493
7495
7496
74100
74107
74121
74123
74125
74126
74143
14145
74150
74151
74153
74154

74LS139 1 .38
74LS155 1 .38
74LS151 1.25
74LS160 1.85
74LS161 1 . 85
74LS162 1.85
74LS163 1 .85
74LS168 1. 87
74LS 169 1.87
74LS175 1. 35
74LS273 2.65

1.00

.8 BIT LAT CH <20 PIN} 1 . 8'1
NON I NV 3- $T BUf NOR EN . b3
INV 3-ST UE e ur NOR EN .b3
NONINV 4- 2 BUf W/S EP EN . b3
INV 4-2 BU f ~/S EP EN BL . 63
16 PIN PUAL PEe eNTR 1 .50
111 PIN PUAL BINRY CNTR 1.50

74LSOO . 36
74LS02 . 36
74LS04 . 42
74LSI0 .36
74LS20 . 36
74LS30 . 36
74LS31 ' .53
74LS38 .53
74LS74 .56
14LS132 1 . 50
74LS138 1. 38

74LS361

74273
7113b 5
743bb
7113b7
743b8
7113 '10
743'13

2N2221 SI NPN unaarked .
TO- 18 7/S1. 00

2.'l 2222 5 i NPN ..y be unaarked . • •
TO-18 5/S1. OO

2N3904 5 i NPN house numbered ....
TO-lOS 7/SI. 00

2N3906 5 i PN P hou se numbered . ...
TO- lOS 6/S 1. 00

2N4249 Si PNP TO- I06 5/S1.00
2N4250 s t PNP TO-I06 5/S1.00
21'15135 5i NPN general purpose ...

TO- 106 to/SI.OO

mist. Its
HIGl'< SPEED PRE­

fLYER SPECIAL- -9S
H9 0

• • ••••••• • • 10 . S O
SC-.LER •... ·· •• ····· .

5139 4 ftulicUolI calcuf4.tq1t $ J. 50
8T'J ] t£X BUSS DRIVER: $ 1.lt5
74L04 Low power he~ inverter $ .20
93Lll Same as 74L154 $2 .75
5 370 4 di9it ~L5rm c lock $ 4.50
~T-2 Opt tce! rseteror 2/ S 1. 00
75492 "lOS TO LED HEX O IGI T OR IIo'-

ER .8 0



Dick Whipple
305 Clemson Drive

Tyler TX 75701-

Inexpensive
John Arnold WSCUD

RFD 4, Box 52A
Tyler TX 75 70 1

Paper Tape System

-- using 5 level tape with computers

Fig. 1. (a) Conventional Baudot paper tape as used in
communications service. (b) Binary paper tape for use in
computer applications.

e ' H<l~E ""~CHEO 'LOG IC '

HOLE ~OT PUNCHED · LOGIC G

determined by a gear set
inside. The TO is usua ll y co n­
nected in series with t he key­
board co ntacts, so that either
can be used to generate TTY
signals. Thi s is a sat isfacto ry
ar ra nge me nt for com puter
operat ion.

With Mo del 19 equ ipme nt
alone, you will not be able to
make paper tapes un der co m­
puter co ntrol. For th is capa­
bility you will need a Model
14 Tvplng-Reperforator The
Model 14 accepts sta ndard
Baudot TTY signals and
punc hes a corresponding
paper tape. In ad dition to

CONTROL CODE
Octal Baudot Equivalent

0 20 <T>
021 <Z>
022 < L>
023 <W>
024 < H>
025 <V>
026 < P>
027 <0>
030 <0 >
031 <B>
032 <G>
033 <FGS>
034 <M>
0 35 <X>
0 36 <V>
037 < LTR>

Table' .

DATA CODE
Octal Baudot Equivalent

000 <BLANK>
001 <E> '
002 < LF>
003 <A>
004 <SPACE>
005 <S>
006 < ,>
0 07 <U>
0 10 <CR>
0 11 < 0 >
0 12 <R>
013 <J>
014 <N>
015 <F>
016 <C>
017 <K>

to the keyboard, so tape must
be punched by hand. The
keyboard and punch ca n be
physically removed from the
prin ting unit and used
separately . The punch magnet
requ ires a 100 volt at 1 Amp
supply. The tape reader on
t he Model 19 is called a
T ran s mitter-Dist ributor , or
" T O" for short. A punched
tape is drawn through one
portion at a time, and a
mechanical parallel to serial
co nvers io n produces the
correct teletype (TTY) signal.
The tape is read a t 60, 65, or
75 words per minute, as

DATA! PIT • ~OT pu~C..EOI
CON TIIOL I PIT " PU~CHE OI

_MOST SIGNI. 'CANT POSITION

) OCTA~ VA ~UE

F"S )C~~RACT E R

-LEA5T S l"~I.'CA~T POsmON

- DRI VE HO~ES

adequately treated, although
it is readily available to
hob byists inte rested in
Bau dot equi pment. Paper
tape is not nea rly as fast or as
dense as cassette tape, but it
ra nks high in conve nie nce and
rel iabi lity . Programs can be
stored on individual st r ips of
tape and labeled for late r use.

The Mo del 19 Teletype
comes with a 5 level paper
t ape punch and rea der. The
pu nch is mecha nically linked

03. 021

t ,
E ~ D ~£A OE R

CODE CODE

e . HO~E PUNCHED · MAR_
HOL[ NOT P\J~CHED ' SPACE

BI~ARV DATA
023 A,IOECMA )

003 0 16

I • • c o • • , I
• • • • • • • •• • • • •• • - • - • - • -• • • •• • • • • •• • • • • •

on 0" ", ~. on

, , , , ,
• • • • •

)• • • • • •• - • • • • • • -• • • •• • • •• • •

BIT I
BIT 2

BIT 3
BIT 4
BIT "

b. BINAR'f rAPE'

S erious program develop­
ment requires the use o f

nonvolatile mass storage of
some type. Cassette tape
systems arc popu lar among
computer hobbyi sts, and for
good rcason. Cassettes are
conve nie nt, inexpensive, and
provide a high densi ty
medium for mass storage.
Much has ap pea red in the
literature concerning cassette
recordi ng tech niq ues. The use
of punched paper tape for
mass storage has not been

(1 BAI/DOT TAPE

145 ~



Fig. 2. Reading and punch program: Model 19 and Model 14.

MNEMONIC ADDRESS CODE

LOOP2 , LXI B

TREAD ' LXI SP

Check fOf second
pass
Jump back for
second pass
LOOP! (LOW)
LooPl (HIGH)
Store byte in
memory
Increment to next
memory locat io n
J um p back for new
byte
LOO P2 (LOW)
LOOP2 (H IGH f
Load the stack
pointer
SP (LOW)
SP (HIG H)
Load B wi th leader
count
30 decimal
Load A wi th
< LTR>
< LTR>
CA LL TAPEOUT
ROUTINE
T APEOUT (LOW)
TAPEOUT (HIGH)
Decrement Leader
count
Jump back for more
Leader
LOOP! (LOW)
Loo Pl tH IG HI
LOAD Slart,ng
Address In HL
Low par t 0 1 Address
High pari of Address
LOAD End ing
Address in DE

036
076

303

302

302

175
000
0 41

xxx
m
021

043

273
000
005

037
315

377
003
0 06

131
000
06 1

007
007
007
117
005

134
000
167

000164

000204
000205
000206

000207
000210
000211

000174
000175

000203

000 166
000167
000170

000171
000172
000173

000176
000177

000165

000161
000162
000163

000160

000153
000154
000155
000156
000157

000200
000201
000202

JNZ

LXI D

LX I H

MVIA

OCR B

CALL

INX H

MV I B

JNZ

JMP

A LC
A LC
ALC
MOV C. A
OCR B

MOV M,A

LOOPl

LOOPl

TPU NCH" LXI SP

EXPLANATION

Save Band C
CAll INPUT
ROUT INE
INPUT (LOW)
INPUT (H IGH)
Restore Band C
Check for end of
>ope
<T>
Form light loop for

,""
SELF (LOW)
SELF (HIG H)
Ignore other
control codes
LOOPl (LOW)
LOOP1 tHIG HI
F irsl Pass : get
least 4 bits
Second Pass: ge l
h ighest 4 b its

Load t he stack
pointer
SP (LOW)
SP (HIG H)
Load HL w ith
memory load
address
Low part o f
address
High pa rt o f
add ress
Preset B to 2 a nd C
wO

020
312

134
000
201

007

061

000
000
301
376

.43
000
322

377
003
04 .

000
002
305
315

001

000152

000141
000150
000151

000136
000137
000140
0001 41

000144
0001 45
0001 46

000 131

000142
000143

0 001 32
000133
000134
000135

000127

0 001 30

000123

000124
000 '25
000126

AD RC

A LC

JNC

POP B
CPI

LXI H

JZ

PSH B
CA LL

LOO P1

SELF

TAG

punching, it pri nts the in­

coming characters in " ticker
tape" fashion. You may
wonder how it prints on a
tape fu ll of holes. Nothing
extraor dinary here; The
paper tape is chadless (that is,
the holes are not punched all
the way through). By the
way, Model 14s come in a less
expensive non-typing version,
also. If you already have
printer capability, this would
be a good choice. Model 14s
of bot h types are read ily
available on the surplus
marke t.

The Model 14 can easily
be connected into t he com­
puter I/O system. Si nce it
accepts sta ndard TTY signals,
it may be connected in series
wi th the selector magnets o f
the Model 19 pri nter.

Paper tapes ca n be
pun ched with two basic for-
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mats: Baud ot and binar y.
Baud ot ta pes record the 5
level Baudot code in five ho le
posit ions across the width of
the tape. Actually, t here is a
sixt h smaller hole (called the
"sprocket" hole), but it IS
only used for drive purposes.
With the Baudot system, a
"hole" IS regarded as a
"mark" and a "no hole" as a
"space." The orientation of
the code is shown in Fig. 1.
Baudot format IS that used
for commu nicat ion purposes.

Unlike Baudot , the binary
for mat is not in co mmo n use.
In such ta pes, the five ho le
posit ions are used to record 5
data bits. A " ho le" repr esen ts
a logic 1 and a " no hole," a
logi c O. The hole posit ion
cor responding to the least sig­
nificant bit IS indicated m
Fig. 1.

In a computer environ-

mcnt, Baudot paper tapes arc
useful for recordi ng progra ms
written In a high level
language such as BASIC.
Binary tapes, on the other
hand, find greatest utility in
preservmg machine language
programs. This IS accom­
plished by simply punching in
tape an image of the memory
area containing the program.
The program can later be
re-entered into the same area
of memory by reading the
paper tape with the proper
soft ware. The discussions
which fo llow dea l primari ly
wi th punching and read ing
binary tapes under computer
control.

The Altair 8800 and
similar mini computers have a
basic wor d length of eight
bits. Si nce a paper tape can
record only 5 bits at a ti me,
two read cycles are requi red

to input the fu ll da ta word .
In this case, one bit o f the
five can be set aside for con­
trol purposes, sti ll leavi ng the
required eight bits with two
read cycles. Bit 5 is used for
the con trol function in our
system. When bit 5 is not
punched, the remaining four
hole positions are considered
binary data representing half
of an eight bit data word. T he
next character In the tape
without a control punch IS
regarded as the second half of
the data word. When bit 5 is
pun ched, the remai ning four
bit s represent a co ntrol code.
Fifteen possi ble codes can be
u se d t o cont rol vanous
asp ec ts o f t he reading
program. In our system, o ne
such code IS used as the
leader at the beginning o f the
ta pe a nd ano ther serves to
indicate the end of the tape.



• TAPE READ PROGR AM
•• T A PE PUN CH PROGRAM

SEL F JMP

TAPEOUT ANI
ISpecial]

T APEOUT PSH B
PSH A
CALL

Load B with
Leader cou nt

Load A ....ith stop
code <T >

CALL TAPEOUT
ROUTINE

""'.s
Save A
CALL OUTPUT
ROUTINE
OUTPUT I LOWI
OUTPUT (HIGH )
Restore A
Restore B
Return 10 calling
p rogram

Load A ....ith
< LTR> for
Leader
< L TR>
CALL TAPEOUT
ROUT INE
TAPEOUT (LOW I
T A PEO UT (H IGHI
Decrement Leader
cou nt
If not f i nished ,
Jump back 10

LOOP2
LOOP2 (LOW I
LOOP 2 (HIGH)
Jum p t o SE LF to
.M
SELF ILOW)
SELF IHIGH)
Mask o ff upper four
biO

302

273
000
005

020
315

266
000
346

273
000
006

255
000
303

120
076

037
315

017
305
366
315

076

042
000
361
301
311

0 00263

000247
000250

000256
000257

000254
000255

000246

000260
000261
000262

000251
000252
000253

000267
000270
000271

000264
000265
000268

000272
000273
000274
000275

000276
000277
000300
000301
000302

MVIB

CALL

M V I A

MVIA

CA L L

OCR B

JNZ

POP A
POP B
RET

END

LOOP2

Low part of Address
High part of Address
Check for end of
Lood
Compare H igh
Address
If no t same . Jump
t o CON T
CON T ( LOW )
CONT (H IG H)

Com pare Lo....
Address
If same . Jump 10

END
END (LOWI
END (H IGH )
Get memory bvte
into A
CAL L T APEOUT
RO UTINE [Special!
T AP EO UT [Special]
(LOW)
TAPEOUT [Sp ecial]
(HIG HI
Get memory bvte
agai n into A
Reposi tion upper
f our bits

CALL T APEOUT
ROUT INE [Special]
T APEOUT [Special\
ILOW)
TAPEOUT [Special]
(H IGH)
Increment to next
memory byte
Jump back to
AGAIN
AGA IN (LOW I
AGA IN (H IGH )

271

271

176

272

007

3 15

vvv
VVV
174

246
000
176

000

302

226
000
175
273

312

007
007
007
31 5

043

000

303

2 11
000

000224
0 00225
000226

000233

000232

000223

000231

000230

000217
000220
000221
000222

000212
000213
00021 4

000216

0 00227

000215

000242

000241

000240

000234
000235
000236
000237

0 00244
000245

000243

CMP D

JZ

MOV A . L
CMP E

JNZ

MOV A . H

CAL L

MOVA,M

RLC
RLC
RLC
CA LL

R LC

MOVA,M

JMP

INX H

CONT

Fig. 4. (a) Binary paper tape made by punch program, (b)
Printout of modified version of punch program. (c) Memory
area used for sample run.

tape are placed at 000207
a n d 000212 , respect ively ;
locat ion 000170 is examined ;
and the RUN switch IS

toggled . The pro gram gen­
erates a number of 037s for
the leader. The contents of
consec utive memory lo ca­
t ions are then pun ched . At
the end o f the tape, an 020
octal is punched, followed by

an addi t ional leader. Final
terminat ion of the progra m
occurs in a tigh t loop [i.e., an
unconditional jump to itself).
At this poi nt, the STOP
switch may be toggled .

The tape reader program is
used In the following way:
The address where the tape is
to begin stor ing data is loaded
at 000127; location 000123

...
'",.,

c. AOOAU$

0001 2 3

0 0 0 ' 2 .

0 0 012 $

),E.lOlE A cOO[

000')
~I OCTAl.

00' ,

I , , ')HT ocr...
I I I ,

0 0 ")003 OCT...
0000

) f~ O cOO[

} , EAOfA cOO[

•

•••

•• •

• •

•• •••
•••••

••• •••

••••••
• •

••••••

• •• •••

•

positions are req uired to store
the co ntents o f one me mo ry
location. The fir st co ntains
the least signi f icant four bits
while the seco nd contains the
most significa nt four bits. If
the leader IS e ncountered
within data, it is ignored. This
makes it possi ble to correc t a
bad pu nch by simply over­
punching with all holes.

The programs we use to
pun ch and read binary paper
tapes are given in Fig. 2, The
pun ch program requires the
b eginning a n d ending
addresses of the memory area
that is to be stored on tape.
The read program needs o nly
the beginning add ress, since
the end is signalled by an 010
pun ch.

The punch program is used
in the following manner : The
be g i n n ing a n d ending
addresses to be dumped to

Other uses can be made of
the cont rol code as well.
Suppose yo u wish to send the
computer a 16 bit memory
address. You could prefix the
four data characters with a
spec ial contro l code that
would cause the read ing
program to bran ch to an
appro pria te subrout ine. Table
1 gives the data and co ntrol
codes both in octal and the ir
Baudo t equivalent.

As further " ill ustra t io n,
consider the implementation
of paper tape o n o ur Alta ir
8800 syste m. A Model 19 TO
is ser ies connected with t he
keyboard and a Model 14 is
senes connect ed with the
selector magnet s of the
printer. We chose two contro l
codes: 037 octal for the
leader and 020 o ctal for the
end of the tape . As previousl y
indica ted, two character
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EXP LA NA TION

Check for
<BLANK >
<BLANK >

If so, Jump to
PANTS
PRN TS (LOW)
PRNTS (HIGH)
Check for < L F >
< L F>
If so, Jump 10
PANTL
PRNTL(LOW)
PANTL (HIGH)
Check for <CA >
<CA>
If so, Jump to
PANTX
PANTX(LOW)
PRNTX (HIGH)
Dummy : Skip
instruction
Place<S>in A
<6 >
Dummy : Skip
instruction
Place<L >inA
< L>
Dummy : Skip
instruction
Place <X>in A
<X>
Save SC
CA L L OUTPUT
ROUTINE
OUTPUT (LOW)
OUTPUT (HIGHl
Restore SC
Place COUNT in A
COUNT (LOW)
COUNT (H IGH)
Increment COUNT
by one
Store in COUNT
COUNT (LOW)
COUNT (H IGH}
Check for end of
line

Mask off upper four
bits

Return i f not
Place < Z > i n A
< Z>
Save BC
CALL OUTPUT
ROUTINE
OUTPUT (LOW)
OUTPUT (HIGH)
Place < CR> in A
< CA>
CALL OUTPUT
ROUT INE
OUTPU T (LOW)
OUTPUT (HIGH)
Place < LF >inA
< L F>
CALL OUTPUT
ROUTINE
OUTPUT (LOW)
OUTPUT (HIGH )
Restore 8C
Aeturn to Calling
program

017
376

042
000
301
311

062
364
000
346

042
000
076
002
31S

077
300
076
021
305
31S

042
000
076
010
31S

321
000
021

346

076
035
30S
31S

076
022
021

042
000
301
072
364
000
074

076
031
021

313
000
376
002
312

316
000
376
010
312

000
312

000340
000341
000342
000343
000344
000345

000334
000335
000336
000337

000346
000347
000350
000351
000352

000276
000277
000300
000301
000302

000360
000361
000362
000363

000353
000354
000355
000356
000357

000325
000326
000327
000330
000331
000332
000333

000310
000311
000312

000313
000314
000315

000321
000322
000323
000324

000303
000304
000305
000306
000307

000316
000317
000320

000272
000273

000274
000275

000271

INR A

STA

POP B
LDA

RNZ
MV I A

LXID

AN I

CALL

MVI A

MVI A

CALL

LX ID

POP B

PSH B
CALL

LXID

PSH B
CA LL

CPI

CPI

JZ

JZ

JZ

MNEMONI C ADDRE SS CODE

Fig. 3. Modification for Model 19 system only,

PANTS MVI A

PRNTX MVIA

TAPEOUT CPl

PRNTL MVI A

TAG

T APEO UT ANI
[Soeciaf ]

ON DISPLAY AT
BYTE SHOP

MY. VIEW CA
MARSH DATA SYSTE MS

TAMPA, FL

B is printed for BLANK
L is pri nted for LF
X is printed for CR

Use the procedure outlined
above for punching tape wit h
the modification program
loaded at 000271. The char­
acters to be punched will be
output to the printer In

order . Then use the printout
to hand punch the paper
tape. A button on top of the
punching un it ca n be used
wit h the LT R key to punch
all holes for error correct ion.
When making the tape, be
sure to use the LTR key to
make t he leader. This manual
way of mak ing a paper tape is
qui te tedious, b ut it will
allow you to beco me familiar
with the binary tape system.
Fig. 4 shows a paper tape
punched by the Model 14
under computer co ntrol. Also
shown is the printed output
of the modified punch pro­
gram correspond ing to the
same memory data. -

following substitutions:

·CALIF. RES. ADD SALES TAx
-MASTER CHARGE _ OK
-BANKAMERICARD - OK

P.O. Box 9160,
Stockton CA 95208

WRITE TO DA VE (K6LKL) at

DUTIO.lel

• PLUG DIRECTlY INTO 8800 or 8800 BOARD COMPATIBLE SVSTEM .
TURNS OfF YOUR WAIT lEO (8080 RUNS AT FULL SPEED)' LESS THAN
S20 nS ACCESS AND CYCLE TIME' LOW POWER lLESS THAN 225 mAllK
.t 5 VOLTSI' 100% NEW INDUSTRIAL COMPONENTS . EASY INTERFACE
TO HOME BREW' 50/1;0 GOLD PLATED EDGE CONTACTS' EPOXY BOARD
WITH PLATED THRU HOLES. 81< 0' 41( WITH EXPANSION ' SOCKET
PROGRAM 41( Or 8X ADDRESS SLOT ' DETAILED ASSEMBLY AND THEORY

8K LOW POWER RAM KIT: 8KLST $285.00
4K LOW POWER RAM KIT: 4KLST $159.00
4K EXPANSION FOR 4KLST:4KXST $139.00

P l.US SHIPPING

The Orlglnal8K Low Power SUItIc Memory KIt
Still at the Low Price of '285.

is examined; and the RUN
switch is toggled. After exe·
cut ion has begun, the TO is
started with the tape in the
beginning leader. When the
program is finished, the front
panel Iight pattern will
change as a tight loop IS

entered. STOP may then be
toggled. The program or data
should be correctly stored in
memory.

In the event you have a
Model 19 punch and TD but
not a reperforator, you can
still make programs by hand .
Fig. 4 is a software modifica­
tion that outputs Baudot
characters to the printer as
they should be punched by
hand. The program supplies
automatic carnage returns
and line feeds . A "Z" IS

printed at the end of each
line so that SPACEs may be
detected. You will note in
Table 1 that data codes
include CR, BLANK, and LF
(line feed). These would
either confuse the printout or
not be printed, so the modi­
fication software makes t he
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Gain for Your HT
--a half wave whip?

• B. T. RillCJ K3 VN R
6619 Pcwneren SI.
Riverdale MD 20840

A fter buying a two
meter hand-held trans­

ceiver which came supplied
with only a helically wound
flexible antenna , I decided to
try a full length 14 wave
antenna to see if it had a ny
advantage compared to the
" rubbe r ducky." A
temporary 14 wave antenna
was quickly made using a 19
inch piece of wire attached to
a n a nte n na co n nec t o r.
Al though the "rubber ducky"
had performed very well, and
had the advantage of being
compact, the longer antenna
seemed to have the advantage
of greater capture area and
additiona l height. T he
improvement on both
receiving and transmitting
was indeed noticeable.

Since better communica­
tions is the name of the game,
this little experiment led me
to think that if a full length Y.
wave antenna showed some
improvement, then perhaps
an extended length anten na
wo u ld provide add itional

gain. Catalogs listed a wide
sele c tion of telescoping
antennas for use in services
outside the two meter band
which could ee stlv be
modified. These come in
a s s o r t e d lengths and
dia meters, but the extreme ly
long o nes were ruled out as
being un su itable beca use they
were too unwieldy for a
hand-held set. Besides, the re
wo uld be so me diffi cul t y in
obtaini ng a good impeda nce
match to the set.

Th ree of the shortest ones
were selected as bei ng best
sui te d fo r modifica tion .
These had the dimensions
shown in Table 1.

With the proper antenna
connector (in my case an
F-59 ), and a small loading
coil to present a reasonably
good match to the output of
the transceiver, it Is quite
simple to modify anyone of
these antennas for two meter
use. In each case a 2-1 /2 inch
length of 1/2 inc h 00, 3/8
inch lD polystyrene tubing is

ANT.

A
B
C

BASE
DIAMETER

JIB"
J/8"
5/16"

COLLAPSED
LENGTH

5-718"
4-5 (8"
5·7/8'

Table 1.

EXTENDE D
LENGTH

4 3"
J9"
36-1/2"

_ __n,,_.-. _,_~

...... oo . z...... ,_

COOL "" "'06,. __..

Fig. 1.

used at the antenna base to
enclose the coil and to
insulate the antenna from the
grounded shell of the con­
nector. All coils are wound
with number 20 AWG wire
on a piece of plastic tubing
1·1 /4" long by 5/16 inches in
diameter. If soft plastic
tubing is used for the coil
form, the wire wil l hold tight
and it will be easy to slip the
polystyrene cover over it. For
ante nna A, wind 13 tu rns to
cover the length of th e for m;
for antenna B, wind 17 turn s;
and for antenna C, wind 19
turns. Spaci ng alo ng the
length o f the coil is not
critical.

One end of the coil is
attached to th e base of the

antenna (all telescoping
antennas used came with a
small machine screw in the
base) . The polystyre ne cover
is then placed over the coil so
that about 3/4 inc h of the
antenna base is inside the
cover. The coil cover is held
in place with epoxy ceme nt.
When the epoxy has cured,
attach th e other end of the
co il to the antenna connector
( F ·59, BNC , etc.], and
ceme nt the connecto r to the
coil cover. Although not
esse nt ial, a 3 inch length of
shri nk tu bing placed over the
coi l cover and ante nna base
will add to the appearance
and hel p to strengthen the
polystyrene tubing.

All these extended length
antennas have exhibited a
remarkable improvement over
the " rub ber ducky, " and a
fair amount of gain over the
% wave whip. Th is has been
most no t iceable when work­
ing simplex over a range that
cou ld not be reached with the
"rubber ducky " or the full
length Y. wave antenna. As I
have sa id befo re, the name o f
the game is better co mmuni­
cat ions, so anything tha t can
be done to enhance the low
power of most hand-held
transceivers is well wort h the
effort. -
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T he transmatch ty pe of 73 Magazine Staff
an tenna matching net-

work has proved to be one of
t he most popu lar designs for
transmitter to t ransmission
l ine coupl ing or for direct
transmitter to anten na coup-
ling. It wi ll match a wide
var iety of load impedances,
including react ive as well as
resistive loads. This article

~;~~2~~s th~:V~~~lwo~o~~;ee~ The Super liransmatch
~~~her}~~:~~:e ; t:oU:s~:~I;':~~
techniques which bypass t he
problems which may exist
when one tries to eco nomi­
cally purchase the co m-

ponents needed 10' the net- - - match almost anything!
work.

Fig. 1. Basic tronsmatch for 80-10 meters.
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Why Use a Matching Net­
work?

Many amateurs do not use
a matching network between
their transmitter and anten na
t ransmission line, particularly
when feeding coaxial line
from a transmitter with a
pi-network output circu it. If
the transmission line has an
absolutely flat swr of 1 :1, a
matching ne twork does not
add much (e.g., to a 52 Ohm
t ra nsmlsslon line worki ng
from a transmi tter output
designed for 52 Oh ms]. The
matching network, bei ng a
tu ned circu it , will only add a
b it more o f h a r monic
sup pression, much like a
simple low pass filt er. But,
most tra nsmission lines do
not have absolutely fl at swrs
of 1: l over the entire fre­
quency range of an antenna.
Thi s is particula rly true for
thin wire di poles or other
reso nant ante nnas used o n
the lo w freq uency bands, or
for the various types of trap
or loaded antennas when
operation over an ent ire ama­
teur band is considere d. It
coul d eas ily happe n, de pend-

"••u,
""

ing on the anten na ty pe, that
the swr is 1 :1 at a particula r
operati ng frequ ency wit hin a
band and rise to 3:1 or 4 :1 at
t he band edges. The result is
that t he transmitter will not
load properly into these high
swrs and reduced power
output will occu r.

The use of a matching
network wi ll allow the trans­
mitter to load properly at any
frequency withi n a band, but
it will not change the swr on
t he transmission li ne . It
cannot do t he latter since the
swr is depe nde nt upon how
closely the transmission line
impedance matches the impe­
dance a t th e a n tenna
te rminals. T he antenna
terminal impedance varies, of
course, with freque ncy, while
the t ransmission line impe­
dance remains fixed. So, why
bother with a match ing net ­
work? Simply because the
transmitter can be loaded to
fu ll power output into the
transmission line. A certai n
percen tage of the output

po wer will stilt be lost due to
the swr, but that perce ntage
remains fixed due to the swr
- and more overall power
will be radiated!

Most amateurs are still
using tube-type transmitters,
but it is interesti ng to note
tha t as more solid state t ra ns­
mitters and even solid state
llnears appear on the market,
transmitter to tr ansmission
line matching is going to
become much more critical.
Most solid state power ampli­
fiers, even in the HF ranges,
employ broadband interstage
and out put circuits. They
require no tuning, but th ey
will deliver maximum power
output only when co nnected
to a resist ive load with a very
low swr . Even swrs of the
range of 1.5:1 or 2:1 will
severely reduce p o we r
outp ut. Since most HF
antenna /tra nsmi ssion line
setups do not provide a com­
pletely flat swr over the
ext remes of every ban d, it
means that a matchi ng
network will usually be
required between the trans-

mitter and transrr ussron line.
In a sense, t he tuning controls
that one no w associates with
the output stage of a trans­
mitter wi ll be t ransferred to
a n ex ter na l matc hing
network.

The Basic Transmatch

The circuit of the basic
transmatch is shown in Fig. 1.
With the values shown, it will
work from 80-10 meters and
match a reasonably wide
range of load impedances, be
they a transmission line or an
a n ten na d ir ectl y . If a
balanced t ransmission line or
antenna is used, the output of
the t ra nsma tch can be
couple d to the loa d via a
standard 1:1 or 1:4 toroid
unbalanced-to-balanced trans­
former. The rat ing of the
components used depends, of
course, upon the power level
involved, and can range from
rece iver-sized compo nents for
the Q RP level to 3/16"
spaced variable capacitors for
the 2 kW PEP level. Tuning is
acco m plished by the use of
an swr bridge between the



Fig. 2. Modified transmatcn provides a variety of matching
network configurations and greater matching range.

wou nd coil. A suitable toroid
for the latter would be
Amidon T-2oo, mix 2, and it
can be wound with #14 wire
with the turns mentioned
above. This would probably
be the best approach to use if
one were confronted with an
a nte n na sys te m w h ic h
prod uces a fairly moderate
mat ching problem {swrs in
the order of 3 10 1 or 4 to 1),
such as a thin wire dipo le not
loading properly into a trans­
ceiver over the entire li mits of
the 80 or 40 meter band.

However , if one wanted to
have a matching network at
the 50-200 Watt level which
would just about load into
anyt hing going, including a
12' whip o n 80 meters, a
di ffere nt approac h has to be
used . The va riable capacitors
should be rated at least at
from 1000..1 500 volt spacing.
The inductors shoul d be the
roller type. Suitable such
compo nents, if purchased
new, can be quite expensive.
A better bet would be to fi nd
suitable components from a
surplus out let. Fair Radio
Sales, for instance , frequently
has available sui table capaci­
tors and surpl us roller induc­
tors from the o ld ARC-5
transmitter series.

The 200 Watt-an-up power
level presents a part icular
proble m. It is d ifficult to
believe that at this power
level one would need a
matching network to load
into any sort of random
antenna configuration. Again,
for a moderate swr environ­
ment and the 1 kW power
level, probably the com­
ponents specified for the

•

,

.@---f

matching network. Th is will
take some pat ience at first (or
when using a new ante nna),
but the settings of the com­
po ne nts an d connection
points can be logged to
expedite fut ure tuning. When
t he tr a nsmitter drive is
increased to normal level,
some slight retun ing of the
settings of the components in
the matching network will be
required.

The Components Struggle

For QRP levels and powers
up to about 50 Watts, regular
BC ty pe variab le capacitors
are usab le. The inexpensive
$1.29 types with tefl on sheet
insulat ion between t he plates
work quite well, and can be
used to const ruct a tru ly
com pact matching network.
Roller ind uctors are not
necessary. B&W coil stock
(3002 or si milar) tapped
every few turns can be used,
or a coil can be easily home
brewed using any plastic form
of Y1""~" diameter and wind­
ing it with #16 wire. Hand­
book form ulas can be used to
determine the turns and
spacing needed for the induc­
tance values given. Another
possibility is to wind # 18
wire o n an Amidon T·l 06,
mix 2, toroid. About 40 tu rns
are required for 28 micro­
henries and about 30 turns
for 15 mlcrohcnries. Every
few turns should be tapped.
The combination of the BC
variables and toroid coils
makes a good combination
for a QRP matching net wo rk
10 be housed in a very small
metal or pl astic enclosu re,
not only because of size, but
because the toroi ds arc high ly
self-s hi elding.

For the 50 to 200 Watt
powe r level , one can, under
the circu mstance of not
having to match extremely
reactive loads, still use BC
air-i nsulated variable capaci­
tors and either coil stock, a
home brew longitudinally
wound co il , or a toro id

co n nectio n. Conventional
tra nsmateh operation is pro­
vided by having t he input to
A, D grou nded, and the load
to C and L2 set for zero
ind uctance. Wi th very short
antennas which the above
config uratio n cannot match
properly, the load is co n­
nected to B instead of C and
L2 increased to provide
proper loading. The networ k
can be used as a form of
pi-net work by leaving D un­
gr o unded, co nnecting the
load to B and grou ndi ng C.
Interchange of the input a nd
o utput terminals (A and B)
can also be tried. A conven­
tional L matching network
can also be formed . If o ne is
working into a lower impe­
dance than the t ransmitter
output , C is grounded, the
input goes to B and the loa d
is connec ted to D. If work ing
into a higher impedance, the
inpu t (tra nsmitter ou tp ut]
goes to D and the load to B.
A T matching network is
formed by havi ng A
grounded, the input going to
D and the load connected to
B. Simple capacitive divider
circui ts can be for med in
several ways (e.g., by ground­
ing A, setti ng L1 and L2 to
minimum, connect ing the
input to C and the load to D).

Several ot her circuit con­
figura t ions can be arra nged,
and wi th patie nce just about
any conceivable load can be
matched. Obviously with
such an array of matchi ng
circuit configurations avail­
able, it becomes important to
avoid confusion. Post H pro­
vi des a dummy load. The
transm itt er, if it has o utput
tun ing controls, is first con­
nected to the dummy load
and loaded properly. The
drive can then be red uced to
j us t enough to properly
operate the swr meter con­
nected betwee n the trans­
mitter and matchi ng networ k.
Various matching circuit con­
figurations can then be tried,
with the goal in mind to fi nd
one that provides a 1 to 1 swr
and wh ich ut il izes a minimum
amount of inducta nce in the

matching net wor k and the
transmitter. On any given
operating frequency, the
capacitors are tu ned to
establish a 1 to 1 swr with a
minimum amou nt of ind uc­
tance being used . Several
settings of the capacitors and
inductance can achieve a per­
fect match, but o nly the one
with minimum use of induc­
tance will provid e a good
match plus the most efficient
t ransfer of power through the
matching network. The com­
ponents can be scaled down if
operation over less than the
80..10 meter range is desired.
For 40-10 meter operation , a
15 microhenry induc tor will
suffice. For 20-10 meter
operation, the inductor can
be 10 microhenrles and each
sect ion of the capacitors need
be o nl y a 100uF.

Circuit Variations
The basic t ransmatch

circuit as described above has
been in use by many ama­
teurs for several years. How­
ever, its ability to match even
a wide range of loads can be
further improved and the
circuit can be configured to
allow the choice of several
matching network forms with
the same number of com­
ponents or wi th the addit io n
of just one more compo nent.
The mod ified t ransmatch is
pa rt ic ul a rl y useful for
coupli ng to extremely short
antennas or to highly reactive
loads, while still retaining the
use of components of reason­
able size.

The modi fied transmatch
is shown in Fig. 2. An addi­
t ional inductor of 10.. 15
microhen ries has been added
and access points provided to
mo re circu it co mponents.
Flexibility is provided by
bringi ng the access poi nts to
binding posts and also by
having the S0-239 connectors
for the transmitter and trans­
rrnssron line (or antenna)
brought to a binding post.

Jum pe r s between the
bi nd ing posts, wh ich can be
grouped in any convenient
configuration, pro vide int er-
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Fig. 3. Fixed capacitors can replace costly variables for h~qh

power operation. See text for details.

... "

" ".1 .1_
LLLc

ext reme of t he foregoing
power level will suffice ­
1000 to 1500 volt rated
var iab le cap acito rs and
surplus ARCS roller induc­
tors. Ho wever, if one do es
wish to build a 2 kW level
matching network t hat will
literally load into any sort of
o dd ante nna system, either a
brute force approac h can be
used or a modified o ne. The
brute force approach is rather
simple. The variable capaci­
tors shou ld be wi de-spaced
and rated at 3,000 to 6,000
volts. The variable inductors

s houl d be John so n type
229-203 or si milar. The
inductors are availab le from
surplus outlets.

The capaci tors present a
different sor t of problem.
Although some 6,000 volt
wi de-spaced capacitors are
available (from sources such
as Fair Rad io Sales or Barry
Electronics, NYC), they are
expensive ($25 range) and
also co nsume a grea t deal of
space. A modif ie d approach
to co nstruct ing a matching
network for the 200-2000
Watt level can be used to save
o n capacitor cos ts. Cl can
consist of a modest 100 pF
section wi de-space d var iable,
as can C2. Add it ional capaci­
tors can then be plugged in or
switched in across Cl and C2
in 50 u F steps, so thei r total
capac itance can be brought
up to 250 uf . Note that to
build up Cl on ly a single
capacitor across it is needed,

no t a separate capacitor
across each section of C1.
Another vari a tion of the
above the me which has been
t ri ed and which does work is
to elimi nate the variable
capaci tors altogether. Plug in
or switched in capacitors
(5,000 volt mica types ) are
used as shown in F ig. 3. It
would be desirable to have as
many plug in capac itors as
possib le to simulate the
varia bles, but one shoul d at
least have eno ugh to form 50
u F steps up to 250 u F and
one or two below 50 uf . If
one knows what antennas t he
match ing networ k wi ll be
used with on the various
bands, a small varia ble can
first be used, with low power,
in the match ing net wo rk, to
es tablish the approx imate
value of the fixed capacitors
fo r full power operation.
With fi xe d capacitors, the
var iable inductors are used to
tu ne for a match. L2 shou ld
always be used in series with
C2. Pro bably a bit more

ind uctance will be used than
wi th having variable tu ning
capacitors . This will reduce
the efficiency of the netwo rk
a bi t (and also, the fixe d
capacitors have more loss
than air-spaced capaci tors).
Wit h good qual ity co m­
po nents, however, and heavy
st rapping to interco nnect
components, t he loss should
be hardl y discerni ble.

Th is article has tr ied to
present some ideas fo r adding
more versat ility to an already
good matc hing net work.
Ma n y construction tec h­
niques are possi ble at the
various power levels, and by
careful catalog and parts box
search ing, one should be able
to bu ild the netwo rk eco no m­
ically. •

Note: Dennis Hoffman,
1291-A Garden Terrace, Fort
Dix Nj 08640, has available
johnson 28 uH k W level
roller inductors at $15, and
10 uH inductors for $10 post­
paid.

T8-t MICROMINIATURE ENCODER-DECODER
o Available in all ElA standard tones 67.0Hz-2035Hz
o Microminiature in s ize , 125x2.0x.65"high
o Hi-pass tone rejection filter on board
o Powered by 6-16vdc, unregulated, at 3 -9 ma.
o Decode sensitivity better than lOmvRMS, bandwidth, + 2 Hz max, limited
o Low distortion adjustable sinewave output
o Frequency accuracy, + 25 Hz, frequency

stability±l Hz
o Encodes continuously and simultaneously

during decode, independent of mike
hang-up

o Totally immune to RF

Wired and tested, complete with
K-l element

$59.95
K-l field replaceable, plug-in, frequency
determining elements

$3.00 each

COMMUNICATIONS SPECIAUSTS
P.O. BOX 153

BREA, CAUFORNIA 92621
(714) 998·3021
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HAVE I GOT A
NUMBER FOR YOU!

toll free

800-325-3636
call

HAM RADIO CENTER
ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master-Charge or BankAmericard

HK-l
THE HAM-KEY
Now 4 Models

MODEL HK·1 $29.95 DELIVERED
" DUA L LEVER SQUEEZE PADDLE
" FO R USE WITH ALL ELECTRONIC
KEY ERS

"H EAVY BASE WITH NON-SLIP RUBBER
FEET

' PADDLES REVERSIBLE FOR wroe OR
CLOSE fiN GER SPACING

HK-4

HK-2

HK·3

MODEL HK-2 $19.95 DELIVERED
"SAME AS HK·l . BUT lESS BASE FOR
THOSE WHO WISH TO INCORPORATE IN
THEIR OWN KEVER

MODEL HK·3 $16.95 DE LIVERED
" DE LUXE STRAIGHT KEY
' v ELVET SMOOTH ACTION
" HEAVY BASE WITH NON·SlIP RUB BER

FEET
" NO NEED TO ATTACH TO DESK

MODEL HK·4 $44.95 DELIVERED
·COMBINATION DUA L LEV ER PADDLE
AND ST RA IGHT KEY ON SAM E BASE

·ST RAIGHT KEY MAY BE USED CONVEN­
TI G NAL L Y OR AS A SW ITCH TO
TRIGGER A MEMORY

•
. ALL KEYS AR E CO MPLETELY ADJUSTABLE
. ALL PLASTIC PARTS HI -IMPACT STYRENE
. ALL HAVE COLOR COOED BINDING POSTS

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

51. Louis, MO 63132
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Before the
FEDERAl. COMMUNICATIONS

COMMISSION
Wuhington, D.C. 20554

FCC 76-214
39630

In tt. Met1lll' of
De.egulation of ~rt 97
of the Commiuion 's R ules
to provide for gree ler
f lexib ility in the admin·
islration o f examinalions
in the inter na t io na l
Morse code

ORDER
Adoptad ; Ma. ch 9, 19 76 ;
Raleased; March 16 , 1976

Bv the Commission ;

1, The Commiss'on inle nd. bV Ih is Otd..
10 allow grNI. ' 1I11x ibi litv in tho ;>dmini."o­
llon o f . ..mi",l ions in the int..... lio...1
Morse code in the Amal.... ' Radio Serv ice.
We •• deillti"lllh&t I*t 01 SKtion 97.29ld
01 tho Commi.......·• Ruin c:oncerni ng lho
nandI.d 10 be rNI by .n appIiQnl in lhe
«<ept by _ ond I.ansmiuion 01 lho
int l oo...1Moot .1o>סס

2. Sectoon 97.29ld 01 t he RulK <:uf o

...-.:Iy Pl"OO'idtI Ihtt in otdol' 10 JMSS lhe

. ..mi....l..... in _lion 01 the int..·
...Iional Mor.. .1o>סס the .pp1ic1nt mom
aJPY and terd ..... n"n,". of plain It'xt " tt
not .... rhon the Pl"ttO',bed~.he. Irom
omitaion ... 01'" • •ot 101" a cont,nuo..
""loci 01 u 1_ , m inute during a lest

Plflocl of Sol"'''''' .. :'

3. Wt btl,tvt Se<:tion 9 7.291c l 10 be
unduiV ..."iai... While lhe CommISSion IS

' IIqU,red by Artlel. 41 . §3 of the Radio
R....uoo.. of Iht Int_lioNl T.IIfO)m­
munahO,," U.....n 10 lice.... u amaleur.
only lhost pao-soos prg"ing lhey •• abl. 10
send CO"tc'lI by hand am 10 .ecei... by_

l u IS in Mo a>de ''9''II. l thii nqui.""",",
may be ...iv"", lor aahons .... king ..cluoi..
u" 01 I. oqu• ...:... 144 MH. and abo"' l. lhe
01......... in wtlich such Pl"001 mav be olfer od
i. nol ~,Iiad.

4 , Thor al all li 10 tho
c ....n l Ihod 01 pro.ing compelency in
lhe 'KePI ion 01 l he Motse cod• • ;and lhe
Commission beli. . ... it 10 be in the publ ic
inte rest 10 ' il fo ho. ' lh. option 01 ul ili. ing
0"" o. mo•• 01 lh. .. a ll..oolO melhod•.
Am ong lho PO>libili fie. we a,e . .. iou.IV
con.id• •ing i. a mult iple chaic• • ""minlli"n
co. .. i"ll a Ii"" minul . t. ansm ission 01 p1 0in
Itxl. Such. Itst WQuid rel i.... the oppl icanl
" I \hI e.t'e..... lv led iou. bu.den 01 coPVing
0 "" minul. 01 mixed Iexl wifhaul err", . yel
",""uld prg"ide . n ~OCI,X"tt. 9""11" 0 1 hi.
compel.ncy in lho , ecepl 'on 01 Mo,.. code
....._conl..l .

S. Tbt Commission i. p!anni"ll 10 be9;"
admini",nion of multiple <:I><>tce .......... ge

conl"l~ '.Ie9'apI>y minllion. on a
lim, led. I . ..t be';. in lhit IUI..e in. I.....
Comm,ssoon loeld o ffoces. All aPPliQnts
• _ ing al I i-eld offices .dminiae<ing ,hi•
type oj . "",m if"lll ion "';11 be required 10
.....Iak. n. Such oPPI'canl> will nol be
affon:led thll gp'tion o j laking lhe more
l.ad" ioNl ."",minetion_ At ....., . <>f
policy diu"ng lhi••• pe,i..-I. p.,.iod....
will -.ily tho.. oPPIicanl> lak, "Il mull'p1.

cho'''' . ...mi... l i"". onlV il Ih. y ho••
....._.ed 80 pe, cent 01 l ho quest"'....
lXIf.tcII V. Those appl a nt. Ul~ i ng l ho !fadj·
l ional . """" i.... I"'" will comi ..... 10 be
'lIquifed 10 copy and send one min",. o j •
I mif'llfl. transmi..ion ~tc'l l y in ordoo-
10 , I4ny cha nge in I!li. pol"", ....ill be
announced publid... in adYanct of lhit-...6 lhor'ly lor this~ _ ••
in Section 4 1il and 303 01 "'" Communiet-
!lOM Ac1 aI 193'. as . 'Ehded Ilecal.. I ....

............ in wtl ich .,..mi....t ioM ,n t hit .......
\.... Radio Selya ar. condUCled is a malt.
01 ,nt.nat agency procedu.., lhe prior
NollOO .nd pu blic ",ocedo.w. prg"isioM 01
lhe Admini.".li.. Procedu•• Act. 5 U.S,c.
§SS3Ibl.•• not applicable.

7. Accor dingl .... IT IS OROEREO. Ihal
P.\ 97 01 lho Cornmiuion·. Rule. IS
AMEN OEO as ••1 lor lh in , he aluched
Appendix .11""t "" M~,ch 24. 1976 .

FEDERAl. COMM UN ICATION S
COMMISSIO N

Vince nt J . Mullin. , Sec.eta ry

APPENDI X
P. , 9 7 0 1 OlIpte. 1 01 Tit le 47 01 IhI Code
" I f ederal Regu l~t ion. i. amended as
follows:
1. § 97.29lcl i. ame nded ,,, ,1Nld as f<>l lowt;
§ 9 7,29 Man"", 01 <»nduc1ing ex_ i...., iont.

• •• • •
lcl Th. coo:M tesl , _ i.ed 0 1 an applica nt
l or an . .....1.....ad '" _ nol Of 1_. in
_ dlnct "';I!l , he Pl"ovi.ions 01 §§9 7. 21
_ 97 ,23 shall deI.mine \he appIiQn l'.
abihlY 10 tr ansmil by hand key (s."" key

.... it SUPPl ied by the appiictnt. any ,,\...
lYP8 0 1 hand ()pO<tted ~ such •• a ......
tulomalic or . lec1ronic k 1 ond 10 ,_i,.
by _ , in plooi n Ianguoogt. me "11'" in lhe
int_lionel Mor_ code al nol'" than I'"
Pl"ttO'ibed speed du-ing a Ii.. mif'llfl. IHI
p.,.locI. Eact> It.._act...shall be counlad

as o ne .......d. Eact> punct uat ion m.k . nd
nurn.al sha ll be counled .. I...., cto..acI",.

Befo,e the
FEDERAl. COMMUNICATI ONS

COMMISSION
Wuhington. D.C. 205S4

FCC 76-228

3963'
In the Man. of
Amendments of P. n 2 end 9 1 of the
Commislion's Rules and Revu let ions
to permit auignmem of frequencies
in t he 420-460 MH. bend tOt non·
Gowm ment r.JdiolociJtion .

Docket N o . 2014 7
Bepcet and Order

Adopted: March 10 , 1976
Released : March 16 , 1976

BV l he Commiss ion, Commiss,on.. W.>tI­
bu.n obsenl.

1. On August 23. 19 74, , he CommiJJion
, el'ased a NOl ice af Propo sed Rul. Ma~ i ng

lfCC 74-882) ,n Use above-caPt io ned m. lI"
p.opasing t he aliocal ion 01 frequ eoci.. in
lhe 42D-4 50 MH. band lot ........Go .&< n.....nt
. edio loca' ''''' s&n"(:fO on a seco nd..v basi. to
c.:r-nment . nd A..... leu' _.ice. p tlv
ope.aliny in lhal band. Tbt Noli u duly
PUblished in Ih. f ede,a l Ragist. on A...st
29. 1974 139 f R 3 15331. Cornrr.nlS _.
dUll by Nonmlxer 4. 19 74. and '*PlY mm­
....m•. by No..._ 19. 19 74 ,

2. Tbt proposal in I!le Notiol ..... in
._10 lhe rule change" staled . bo....
'_'.lIed by Navigollion ""'n. ".iIl, Inc.
INMll .' Thil request ..... prompted by ,'''

ConrinlH'don~' 64
I II _ ,_., ......, on , _

-'_" of rad_.... __ ;n ....-

... '0

COMETO

Dna <!lij> 4 diVOt _. <:oun"",
ki' . ~th Iio'" 71eV"*\' and BCO
""tpUl,

, . Ooij> ........ in"''''' oocillotor
for .,.",ing ..-

2_o--tIow _ <:ou"' . ...... ou l ,-1 T-..- oount._~...
__ """'PI I>'OI in--4. PC &o.tlo boo ~_~
1-12·18. ",c. d .

5. IG< _ <:flip. dr ..._ fof 4 _

~_PC_. I For _
_ __lFN0 7t). FN0 5OJl

4-DIGIT DleAD.
eOUNUI KIT

$19.8 115

KU 01.

w. td'l thit ..- in fu..". _ for _1_ kilO.
_"II MuI, I_ . T_ . e.>oci1Ona _.
n..-.. _ ......, """". With our kits _
..,... i"...,.,lon. you11 find donns of new _
•••Wng -'aliono,

MORE

BABI!STIME

Kit 01B 6OH, _ li__....... line ff8QUllOC8
for Kit 020 RPMcoun".

' Outputs, .8 _ .• llX\111 of APM
8_.·IODIoI RPt,l
eo _ . · lull....,. .11on

Kit 013_,..... CMoo _rc I1 U li
But'- Cifcuit lot TTL 1_......

Kit 014 Same. Kit 013.1ivl .-i'" TTL..-- SU 7fi

lGtOl 5 50HI or 8OH, ..... _
troQuonce as ,.,...... _ _ 0. , -405'. au"",,"
IllHz·ll1z-4 11'1, . ConopIeto _ CI%o~ dr·
<uit _ PC _ ._ __ • .1li

1 MIl, crvtteI _ Ii_ _ _, Ovtpuu;

1....·1OOKIU ·101(", ·IK"' ,IOOH" I(lH" \ 1'1, -41H•.
Acconcy _ ",." .006110__ad;...r-L

---------------

Kit 019 s-ne. Kil OIl>. Iivl _ TTL _ 8OH,
onIy. ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ lI.n

•

Now you con build ","," of lhe mot! _ d~ll" .1ac1.onic: inn",
""",ts with ou, new _ ... 01~_I.",ien'ific: . i... The. . i..
will • • pend lhe , _ 01 you' . lectfonic """Oc.o, ions """''''''''oIy··_ III
ot. su.",io< ngj. low COl'.

Th. _I 01 I,," . ....... i, ou' 4-dl gl, Oocada Coun' .. (KI' 0121 wtl ich
f. oturn . fui! 4-<llgl, LEO ...dou' (you _ th. .... boot sui'ed '0you'
"",,1~lionl . Combine thi, ~th . 5,vol' rayu l." ,d _, supply (KII 0301
ond you I>ho th. !>eol, 01 o .-ida ,_ 01 o:>/>!Iiotl""tod . Iiii:,,,,,,ic innru·
"*'".O'd"" ingo

A, 0;g;1" Voll,."."'" lOVt,l1 .. Ki, 012 _ Ki, 030 ' Kit 011
F...,uoncy eo..on KII 012 _ KI, 030' Kit 016 _Time B_
APt,l eoun _Kit 012 ' Kit 030' Kit 020 _ KII 0\8

MOOULAR SCIENTIFIC

INSTRUMENTATION

COUNTI!RRPM

DVM

eo.on.......... ' ... 100.000 APM . APM _"'" . i1 ....._
_ ,_ . ,.. ...,PC_.

-----------

F••U.... FET Inpul IYor>t ..., ";th ,,~ ."""~ for
_ing~ • ,forms. _!rom G.1H, 10
1011ff'l........ .- with Kn OIl> Dr DI U. _ !rom
.olH. 10 :l6MHr ....... __ K~ 01 3 ..., 01 4....

__________ 4

._--------_.

••

I .MY • -.. ...th polotity ifd........ , 1 M ........~
if, I ' ... _ -.cy to ' " if -'"~

'U N

' Inpu, 001'.' 25V ""• . ' OUIpu' , : I oms> ""• .
"lood _lat.,,>: !iOmV. ' Output _. 5V , '- Ine
""", iotiOn ' ,0'''. l,oqui... 1I-2QV 1t. "for"". 1

K IT O'1B FREO. COUNTER

KIT 0'17

K IT 020

KIT 030 POWER SUPPLY

MS.

SU fi

ALTA'"
ELE~TR~~j~S
' .0. 101 _ _ < 0-. T 1fiUfI

n_ co-. ..__ coo.
T~1214127~3561

1••• _ ....... 5"

MSI
CLUB

Send fo, YOU' "","bon_'il> ...... to "'. Modur...
$cjan, ilic InOl' _ tetion Club ""d ...., .
IoiI 1ft 011 "" lUlU" p'''':I' 01 ".5,1. ~i .
Sand U .OO ,.;th YOU' ed<!,_ W.
will promp1Iy ..-.I you' -V """ regiot...eeI_ "lp Don'1 _ out on 1he
-"'flo. _ ,

NEW MANAQUI ENTI

• F_ """'-
, No t,linl"'um Ordoor
, 4lI Hour Se......
, 2. Hour ""- SerW:e

WE A,A E EAGER TO SEAVE YOUI

•
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FT. WASHING TON
STATE PARK PA

AUG8
The Mt. Airy VHF Rildio Club It be

PilCkrau) are hold ing lheir annual
family picnic in the Flourtown Area
of the Fort Washington State Park on
Sunday. AU!1Jst 8.1976 (rain date 15
AU!JlSt) . Talk-in via WlCCXI3 on
52.525, 146.52, and 222.98/224.58
MHz.

SAU K RAPIDS MN
AUG8

The SI. Cloud Radio Club Annual
Hamfl'5t will be held on Sunday.
Augusl 8. 1976, from 10 am till
Closing, et the Sauk Rapids Municipal
Park. Free parking and overnight park·
ing, hot dogs and pop available. Swap­
fest and ham gear sale. Talk-In on
34/94 and 3925. Hope to see you all
there. For further info, contact 8ill
Zins WAOOTO, SI. Cloud Radio Club,
PO Box 752, St. Cloud MN 56301.

MACK'S INN ID
AUG &.8

The Wyoming · tcabc . Montana·
Utah Ham Club would like to
announce that the 44th Annual WIMU
Hamfest will be held August &.8 at
Mack's Inn, Idaho just 20 mites west
of Yellowstone Nalional Park. There
will be a full line of lIClivities iro­
eluding our famous breakfast under
the pines. Camping on lhe grounds is
ava ilable plus mOlels, cabins and
restacrants. Pre.,egistl1llion is S6 per
person, 51 for chiklren urmr twelve.
For registration or more info contact:
WIMU, c/o Larry Jacobs WA7ZBO.
5655 So. , 4060 West, sen Lake City,
Utah 84118.

WASHINGTON MO
AUG 1

The Zero-Beaters ARC will hold
their annual hamfest on Sunday.
AU!JlSl 1, at Washington, Missouri
City Park. Free parking.. auction, and
bingo for the XYLs. NOadn1issionfee
or fee for parking in the traders row.
Many prizes including station eeees­
scoes, becks and a handmade quilt,
For info or tickets contact Al Lanwer­
meyer WN0QBS, or Zero-Beaters
ARC, WAGFYA, Box 24. Dutzow,
Mo. 63342.

sponsored by fhe Hock ley County
Amateur Radio Club .nd the North­
west Texas Emergency Net. Mobile
talk ·in frequency is on two meters
only on 146.28-88 Me., the Levelland
Repealer: WR5AFX.

LEVELLAND TX
AUG 1

The 11th Annual Northwest Tuas
Emergency Net swapfest and picnic
will be he ld in the City Park in
Levelland, Tel<.as on Sunday. AU9Jlt
1, 1976. Bring your own picnic
basket. Free registration begi," at
0900. Lunch at 1230, Swapping all

• day. Tables are providl!d. Th;.s event is
for the entire fami ly and ;.s joint ly

V 25 watts output (nom.)
v' .4 II-V sensitivity
V 70 db selectivity
V 3 watts Audio
V Built in speaker
V Small size, 6" x 2" x 9"

f rom". '7

ASTROPOINTS
V144-148 Mhz!or Ham, CAP, & MARS
V 12 channels , 3 included
V Glass Epoxy Circuit Board
VTX and RX Trimmers
vPL option
VTone burst option

H · ~~2"orlzon mIr. ,

---12channels/25 watts from---

andard

All this Horizon "2"mtr., under "3"
Get all the specs and complete Amateu r Brochure,

write today:

Ig~~~~~
P.O. Box 92151 Los Angeles, California 90009 Telephone 213/532-5300

PETOSKE Y Mt
AUG 14

Straits Area Radio Club Swap and
Shop will be held August 14 from 8
am to 4 pm at Emmet Counly Fair.
grounds on US 3 1. \1, mile west of
soathem junction of US 31 and US
131, in Petoske y. Michi9iln. All ama­
teurs. caeo. SWLs, $1 admission, 50li
per table, door prizes, lunch counter,
free parking. Talk·in on 3.920 MHz.
channel l , 146 .52 MHz.
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BUY NOW-SWAP LATERI
FROM THE HAMTRONICS SWAP SHOP

GET THE BIRD
FROM HAMTRONICS

We have a complete stock of all Bird wattmeters
and slugs on hand . . . immedia te delivery. Order
a new BIRD Ham-mate wattmeter fo r on ly $79.
but please specify if you want the 200/1000
watt model or the 200/2000 watt model.

: } ii*--
-..,

--.1_
(j~
~~

THE HAMTRONICS
EXCHANGE PROGRAM

We will excha nge Bird wattmeter slugs (in good
shape] bought from Hamt ronics f o r any ot her
slug that yo u may need in t he tuture . no charge!
Your wa ttme ter can never be outdated .

•
,

I

WANTED DEAD DR ALIVE!
$ 100.00 will be paid to anyone in
t he U.S.A. showing that he can get
a BETTER DEAL th an Hamtro nlcs.

See Press fo r the LOWEST PR ICES
anywhere in t he U.S.A. .

e WE WILL TRADE ANY KIND OF
ELECTRONIC GEARe$l,OOO,OOO HAM
INVENTORY e FREE DELIVERY e
LOWEST PRICES e MASTER CHARGE
& BANKAMERICARD ACCEPTED

95
. "EC"::. " " IN THE
HAMTRONICS

CRYSTAL BANK!
$30,000 worth of crvstats are In the crysta l bank.
Buy a cr ystal now, If you need (0 change frequenc ies later
we ' ll swap.

Now there IS no chance of you ever hav ing o utd a ted crv ste! s.
Ma k"e a denoot In the Hamtr onics Crystal Bank t ocav.

HAf1rRONICS
DIVISION OF TREVOSE ELECTRONICS

4033 Brownsville Rd • Trevose, Pa. 19047
(215) 357-1400/(215) 757-5300



FIREBIRo A. R. C.

R.y Cunningham WA80 KE
9102 Nathaline

Detroit MI 48239

tower came down.
That following weekend I dug •

new hole and poured a new footer.
Th is time I did not use any large
pieces of old concrete and had three
foot rods welded to my bolts, with
cross braces we lded 10 them.

The whole point of my leiter is to
encourage others not to give up, but
"just hang in there." I feel that in
conquering some of these " road
blocks" encountered while pa rtici·
pating in the hobby of ham radio we
can learn new things, become a better
person, and acquire new friendships.
Also. when it is . n over, __ can IoolI
back and laUogh 8t our miSlakes and
learn from them.

Richard L. Harben WB8F FZ
Sheffield Lake OH

I am inlerest ed in contact ing ama­
teurs who are current ly working for .
or have ret ired from. the General
Motors Corporat ion. My search is for
hams who do not know of the Fire­
bird Amateur Rad io D ub.

My list of Firebird units (d Ifferent
loca tions ) stands at 190 and I am
striving for the 200 mark.

The F irebird Club presents 100 free
5 color OSL ca rds to en new memo
bees.

1 1

weeks later. I received a t emporary
license good for four months: four
week$ later, I received my regul.­
General ; and four and one half weeks
af ter that , the lost license showed up
{March 19 , 19 76 ) - a total of 38~

weeks and three licenses.
The seco nd t hing to go wrong

happened t wo wee ks before my
license was due to a rrive. I had a
fellow "ham" come over to f ire up my
rig to see if it and my an tenna system
were 'M;l rking. Well. the rig, v.toich had
been aligned by a Heath Service
Center a year before, \/\/olllli1 't load

"P,
So. alter looking at the rig for a

week, I took it back to the Service
Cen ler . Seven weeks later (March 5.
19761. I got my rig back, finding out
that it had a shor ted capacitor in the
VFO which burnt ou t 8 resistor. Tota l
cost was $4 5.00 service and $.30
parts.

The third thing to go wrong, and I
hope the last. happened on March 5. I
had 30 feet of tower blOW' over, which
I had only installed three days earlier
(l was waiting for the weekend in
orde<' to install 20 more fee t of tower
with lPidesl . One good thing was that
I didn't have my 20 meter beam on it
yet ,

I realized that when I poured the
foo ter, I th rew pieces 01 broken side­
walk int o the ho le lor li ll, I had 8
hinge plat e mo unted with g" bolts.
There was also a large piece 01 cement
juSl below the mounting bolts. At this
point . the concrete broke and the

,­
•

full five minute pe riod - b ut was
given credit lo r my theo ry.

On June 24. I retook my 13 wpm
code test and passed. After waiting
lour months. I called the FCC field
office in Detroi t and was tOld a four
to sill months' wait was not un­
common due 10 aU the CB license
applications Gettysburg Ns had .
When Sill months were up, I called
Detroit again. A woman gave me a
Wash ingto n, D.C. num ber to cal l.

Washington told me that they had
no record of my applicat ion and that
it must be lost, and I would have to
resubmit a new Form 6 10. So I got o n
the phone to Detroit again to get a
new Form 610 sent to me . I talked to
an ellaminer this time and he gave me
the name of someone in Washington
to talk with about gett ing special
authorization to 90 on the air since I
already had my Tech nician cal l.

I was told to send a XerOKcopy of
the l illed out 61 0 which Detro it was
sending me and they would see what
they could do.

I sent the new application to the
FCC in Detroit, and a copy to Wash­
ington, on December 23. 1975. Fo ur

S
:,

" n
• 4. n

thlJ t yo u pr Ln t ev

d ~ ' t
~ .

"ins Lst
f rom page 51

Fo r three yea rs, o n Good Friday, I
made l he tr ip to the FCC o ffice in
Detroit. In lhe first I 'M) tests, I d id
not pass the code. The third time I
po1$Sled the code. but was so excited
about pilSSing the 13 wpm that I
mewed up the tending.

Coming home a little d illCouraged. I
realized that I had been doing a lot of
other things and no t rea lly devot ing
enough ti me to my studying. I went
ou t and bought an HW·l01 because
by now I was determined to get m y
General.

I listened to WIAW a lmo$! everv
night. Nights t nat I couldn't listen
bec:au1e 01 other commitment$. I
listened to code records. On April 20,
1975, I tool< my General Exam
through the Civil Service Commission
in Cleveland.

After two minu tes of code coPY. I
cou ld see that I had enough char·
ecters. I was so happy to have copied
them , I quit a:lp ying, think ing I had
enough to pass the test requirements,
When I received my test results. I was
d isqualif ied for not copying for the

RESULTS OF 1975 MARTS SEANET WORLDW IDE OX CONT EST

4 ,293 points
5,400

609
1,3lI6

188,421 points
530.784

14,41B
153 ,537

LU2A FH
IT9FKS
OH 10B
YZ4HA

Single Band - Phone
Multiband - Phone
Single Band - c:w
Multiband - ON

OUl5ide SEANE T Area Top Scorers:

SEANET A re.a Top Sco~rs:

Single band - Phone 9V0SN
Multiband - Phone 9V0SH
Single band - c:w VS5PM
Multiband - c:w 9M2 LN

WORKED All SVA RA AWARD

The Sagina w Valley Amateu r Radio
Assoc iat ion now o ffen the Worked
All SVA RA Award, which can be had
by sending five OSL ca rds from memo
bers 0 1 SVA RA and one dollar to
cover the cost of printing and mailing
to the Secretary of SVARA,
WB8KF4, 2115 West Sloan. Burt MI
484 17. The OSL cards will be
returned with t he certificate. Contacts
must be made during 19 76 .

ORO AWARD
Th is award is offered by the o AFG

to promote amateur RTT Y activit ies
and is issued each year !Jan l st 10 Dec
31stl. The ORO requires a total of 25
points for nations ouUide Germany,
....nere each OSO with a German
RTTY Slation counts 1 point lor 2
points on VH FNHF I. Each German
station may be worked once on short­
wave and once o n VHFNHF. and
only 25 points per band may be
claimed. No OSLs are needed. Send 11

summary o f your log, co nfirmed by
two rad io amateu rs or yo ur radio
club. The lee is OM 5 o r B IRCs. Send
appl icat ion. OSLs, and lee to: OAF G
e.V ., Award Manager, PO BOll 1663,
o - 41 40 Rheinhausen, West Ger·
many,

EUROPEA N COUNTRY LIST;
C31 · CTI ·CT2 -DL · OM · EA ·

EA6-Et · F · FC · G · GC Guer· GC
Jer - GO . GI - GM Shetland • GW ­
HA· HB9 - HBG! - HV · t · IS· IT · JW
. JW Baer . JX . LA - LX - LZ . Ml ­
OE· OH - OHG! · OJ G! -OK · ON · Oy ·
OZ · PA · SM . SP · SV - SV Drete . SV
Rhodos · SY Athos - TAl · TF · UA1,
3 .4, 5,6 · UA2 · UA Franz Josef Lend ­
UB5· UC2 · U05 · UNl . UP2 · U02 ·
UR2 - YO . YU · ZA · ZB2 · 3A · 4 U ·
9 Hl.

Send iilPplicalion. OSls, and lee to :
oAFG, Award Manager, PO BOll
1663, 0 - 4140 RheinhllU$l!n, West
Germany.

from {J<lge 10
be made within two yean after the
contest, but rot before the results are
pu blished. The fee for each certi ficate
is OM 5 or 8 IRCs. EUR o I II is given
for wfinen confirmations {OSLs)
from at least 20 different countries
and a minimum o f 100 prefill points.
Countries.-e determined by the Euro­
pean countries list shown below, llIKI
each country counts only once ~rd­
less o f band. Each official European
prefill, however, coun ts one prelill
point per bend. EURo 11 is given lor
150 prefix points in 30 cou nt ries and
EURo I is given lor 200 prefi ll poi nts
in 40 countries.
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ZipS la te

Ad dress _

MATRIX PUBLISHERS. INC.
Dept . MS. 207 Kenvon Road

Champaign. IL 6 1820
Please send me the ne w MICROCOM P UTER
DICTI ON ARY under yo ur 15 day no risk t rial
guaran le" . If payment aCcompa nies order w e
pay all s....pping and handlm g charges. II" .
custome rs acid 5'" ul&s tax I

o Microcomput... Diction.ry
o Celcul.tor U.er's Guide

Name _

City

(Also .~"ble from t.~hnic" boo. sto , es
and J.~~tH .Ie~t'o~ distributors)

CALCULATOR USER'S GUIDE
AND DICTIONARY
By Charles J . Sippi

Contains comprehensive sections
on (1) what's available in program­
mable calculato rs in today's market
- including comparisons (2) how
to use most units rang ing in price
f rom $50 to $3000 (3) a 7 0 0 0
ter m dictionary section relating to
calculators.

Programmmable calculators are
now the keyboard computers for the
masses - easily understood and us­
able by anyone who knows the
terminology - students. business­
men. professionals. etc . However.
you would be wise to buy a calcu­
lato r ONLY AFTER READIN G THI S
BOOKI Over 4 50 pages in all.

Price: $9.95

MICROCOMPUTER
DICTIONARY AND GUIDE

Charles J . SippI lind Dllvid Kidd

This new microcomputer dictionary
fills the urgent need for aU corn­
muntcettons peop le. co m pu t er
people. engineers. scientists and
in d ust r iali st s to b eco me quick ly
familiar w ith the terminology and
nomenclature in a new revolution
in computer control capabili ties.

Over 8000 definitions and ex­
planations of terms and concepts
(704 p ages) relati ng to micro ­
processors. microcomputers and
microcontrollers. There are also
separate appendices on: program­
mable calculato rs; math and sta­
tistics definit ions ; flowchart sym­
bols and techniques; binary number
systems and switching theory; sym­
bol charts and tables; summaries
of BASIC FORTRAN and A PL. In
addition there is a comprehensive
electronics! compurer abbrevianons
and acronyms section . .

Price: $17.95

I---........~=~-I
I I
I I
I I
I I
I I
I I
I I

Two delicatelv chiseled majestic American eag les, wmboliziog t l'>e first two
hund red ...ears of l he Un ited SI <11es 0 1 America. form the design of thiS beaut ifu l
keepsake authori zed by the U.s.Hisler iesl Socie tv. One eeg le looks p roudly t o
America's PaSt. the o t t er conf idently fa the fu lure.

Crea ted for t he Soc iety by t he famed Meda llic Arl c ra ftsme n .... ho designed
and made the o ff icial Inaugural Medal lion for Presid ents Fo rd . N ix on , Johnson ,
Kenned v . Eisenhower , Truman and Roo",,",elt .

COi n COI/Ktars: A lso . "ai/llb/I! III II lllu ",/~ f m«1iIllion.

This v" luable American work of art is ltVailaoble in silver plate, 24-k8.a1 gold
pMle . a nt ique brom'e 1N1d sol id sterling silver.

Acqu ire the o fficial Doub le Eagle medallion or~anl tor voursell . lor
members of y our family and f or your friends as a siGn of y our pride in America's
pest and YOU ' fai th in her future.

Own andGive the Double Eagle Fendanr
as a Permanent Keepsake
of the Bicentennial-only $7,95

IV,rg,n ,a residents add 4% sales tax . I
IPlease allow 30 d ays fo r dfllivery . 1
I I

~-- -- - - ----------~

r---- ~- ------------,

I I
I Mad to : 13MAGAZ INE I

clo U.S . H ISTO RICA L SOC IET Y
I FIRST AN D MA IN ST REETS J

I
RIC HMOND. V IRG INIA 2321 9 I

Y~. I wan t to "'ow m y pt ioje in America's past . faith in he< fu t ure . Please sendIthe fol lowing aut hor ized gi ft bo~ed Double Eag le medallion(sl and lo r pendant lsl
with neck (;hain lsl Full refund if re turned w ith in JO d ays I
I O\)ANTITY II PEN DANT Mf DAlllOfll "'" I
I SOLID STE RL ING SILVER . $29.95

WITH NEC ~ CHAIN

II 24 KARAT' GOLD PLATE . $ 10 ,95
II SILV~RPLAn i> S9 95

I ANTIOUE BIlONZE. $1.95 I
~ _ $ 15 I'"" po<KIanl/..,.g,!I ;on

II Foo pas,. - _ long
f OT AL I

I I enclose a chec k for $ . II NAME
! AOO RESS I
ICITY ST AT E lOP I

•
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Sam Kell}' 11 '6JIT
128I I (r....en Street
Garden Grove CA 92645

Simple VHF Monitor

-- converter for a transistor radio

Fig. 1. Scnemouc of low cost VHF monitor. L-I: 4 rums :tt22
wire on ~ .. diameter form. Center topped. L-2, L-4: See text.
L-3: 4 turns #22 wire on ~ .. diameter form. Q-I: NPN VHF
transistor 2N2222 or equivalent.

rubber bands. Placement is not c ri t ical, bu t
try to locate coil t -3 as d ose to the ferri te
loop as possible. I have ha d satis fac tory
resu lts wit h the converter lying on the
workbench a cou ple of inches fro m the
radi o ! Connect the battery and turn the
converter on. Tune the radio until a loud
hissi ng sou nd is heard . Typicall y this will
occur at at least two spo ts on thc dial. Tunc
the receiver to the loudest hiss. Turn thc
converter power off to be su re that you are
tu ned to the output of the converte r. Nex t
tune in a signa l with C-7 and peak C-2 for
maximu m signal s t rength.

Tuning is bes t done wit h C-7. although a
certain amount of peaking can be done with
the t ransistor radio tuning. As with most
regenerat ive type devices, a high level signal
can readi ly capture t he tuning. Al though the
converter has limitations, I have had exce l­
lent reception from aircraft over 200 mi les
away, and fro m ground stations up to 30
miles away. _

•••

sma ll piece of 1/ 8" wooden doweling is then
cemented to the tu ning screw with a drop of
Eastman 910 (or equivalent) cement.

A small dual gang variable capaci tor cou ld
be used but would be more expensive.
Tuning o f the input tank circuit is very
broad and docs not requi re adjustment after
it has been ini tially se t. A hole could be
drilled in line with C·2 to permit peaking,
using an insulated screwdriver, after the unit
is packaged. A BNC connec to r or RCA type
female phonograph connec tor is mo unted at
the top of the box for connec ting the
antenna. Good reception on local signals was
obtained wit h a piece of # 14 wire 19" long
for the antenna.

Coils L-2 and l -4 can be 100 microhcnry
VHF rf chokes, o r if you don' t have any in
your junk box you can usc TV peaking coils
or simply scramble wi nd about 20" of fine
wire on a l OOk y., Wall resistor. .

The completed converte r is fas tened to
the bac k o f the radio using vi nyl tape or

T his li t tle conver ter, when used with an
inexpensive portable transis to r radio ,

will monitor a wide range of V HF fre­
quencies. It can be bu ilt in a few minute'S
using junk box parts. Even if the parts have
to be bought, they will cost only a few
dollars. It doesn ' t provide communications
receiver quality , bu t it is useful when tuning
up a tra nsmitter or for general coverage
reception. It mounts next to t he ferri te loop
of the t ransistor radio to ma ke up a com­
plete receiving syste m. Reception over a
wide range o f fre quencies is possible by
altering the tuning coi ls. The components
specified here cover the range of about 120
to 150 MHz. This range provides a lo t of fun
in listening to aircraft radio communica­
tions, the 2 meter ham band, and other
services.

The circuit, Fig. l , is th at of a regenera­
t ive converter. The incoming signal, tuned
by the tank coil l -] and capacitor C·2, is
mix ed in the transistor with an oscillator
frequency contro lled by l-3 and C-7. The
difference frequency is adjusted to fall in the
standard broadcast band.

The converte r is built on a small piece of
perforated board. Par ts layout is not critical.
However, all leads should be kept as short as
possi ble and the oscilla tor and input ta nk
coils should be mounte d a t ri ght angles 10
eac h other. The completed assembly ' is
mounted in a small ope n backed metal box
to minimize the effects of h.md capaci tance.
Tuning is accomplished by dri lling a y.," hole
thro ugh the box in line wit h the adjustment
screw on the oscilla tor tu ning capaci tor. A

, eo
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Th e SouthCom FOllER con save the lo s s of you r va luabl e mobi le unit by removing all

evidence of your unit when you leave your c a r! It is we ll known thot the mobile 2woy
radio is now the prime object of thieves, now comprisi ng up to half of the reported
the ft s in some a reas! T he th ie f knows tha t the qui ck way to find his to rget is to s cout
parked c ars fo r an tennas or on tenn a mou nts . (The practice of removing the a nte nna
and le a vin g the moun t showing is no real deterren t.) Th e Sou th Com FOllER a llows
you to stow your on tenna a nd mount in your tr unk in 10 seconds, le a ving no ex te rnal
evidence of your unit to a tt rac t wou ld be ri p -o ff a rtis ts .

DEALER INQUIRIES IN VITED

• Once in stall e d, pe rmits moun t ing &
demountin g antenna in 10 seconds !

• Maintains sure"grou nd" connection
fo r prope r antenna func tion .

• F it s vir tually all cars and trunk-lip
moun Is.

• Abs ol u te ly the best and most eco­
nomic a l means of the ft pro tection for

you r mobi le unit.

ONLY 4·~

QUICIl IlELE IoSE Of

,"'IT EN.." '" >OOUNT
F OIl STOOO1toG

.....n ...." F ' I'IHl V
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FOlLE Il AOAP Tl P.
HOU..n , I<SIO£ TlluNK
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CO NSIDER THESE FEATURESTHAT MAKE THE falLER SUPER/OR TO ALL OTHER SYSTEMS:
• Ec on om ic al ; adopts to you r e xi sting antenna and trunk li p mou n t.

No expensive antenna or mount rep l ac ement.

• Qu ic k to in stall wi th on ly 2 screws.

• •

THE

F1T~ V1 RTUAl l. Y ALL
AUTOSAND
TRUNK LIP .lolQUNTS'

NOT E : If FO ILER not yet availab le at your de aler , order di rect . Add SO¢ P o s t ag e & H" nd li n g .

South Com , Inc . P. O. Box 11212 . Fl. Worth , Texas 76109 . Phone (817) 293·6590
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NrN BOOKIII "An Introducti on ' o Microc.,...pu.....·•
Thl••••h. boal< which FoI.cMld Semiconduc'<l' Company
ca lled " .. . . . 'h e be.' da,ned In.,oduc.lon'o the Indu."y
'0 de•• •" Cove.. ov.,y.hlng f""" bo,ic concop" '0 a ,.­
vi.", of ' 001 mle,oc.,...pu'e". IMC- OO I ••..•... ... . . sa.OO

B",nd n. w pl"OC. " by RCA I~ which .h. aluminum ",e'an.o.l""
h", been ,ep loced by gold. The chip I••hen hermotically _l_
ed . Who, thl. ",oe", '0 y"" I, u"P'eceden•• d ,olTabli Tty and
unl/.,.",I.y . PI", tle P<'''' lIIe' meet mTi .pecofl
Td_Tek I. pl"oud.o be lIIe Ii"••o btlng .hl. ""'" 1...1 01
"",I"""once'o you '" SURPLUS PR ICES. Why b"l' '.9rod•• ??

CAJ01A . • I",pra ",. d , gon",a l """""" ap -omp,B pi n dlp .. 59~
CA307 Supeo- 741 ap-omp . 8 pl~ dlp 52~

C.A324 Compen,0'ed quod op-omp, l~ pin dip S1.80
CA339A. . L"", of/,e' quod e.,...po'o'''', 14 pi n dip $1.59
CA7~IC •• famo", gen..al p"'p"'e "P-on>j>, B pin dip . . ~5-<:

CA7~7C .. G.ne.ol pu,?",e duel up-amp. I~ pin dip... B2~

CA748C . •Ex'e,nol ly campen",t.d 7~i, B pin dip . ... . .• 49~
CA145S.. Gen..o l P"'PO'" d",,1 ap-omp. B pin dip •• ... 69~
CA3401..0uad .Ingle .""" Iy (5-1BV) op omp. I ~ pln.. 89~

PRECISION 10-92 pl",tlc ,esula'or . LM340AZ. ovoTioble In
+5.,. +15 Vol.. . Imp",.._ nt ove, .h. 78L05, 'a"'" .1 IOOmA •
l M340AZ_5 '" LM340/IZ_15 ~1• I0

!hi. Yea " T,I _Tek i. Celob"'t lng .oo~

II ', aU' 5.h Anniver",.y of . uppling you•
OU' goad e",t""", ,,-wl." quali'y P<"" and p,od~c".

D_A CO NVERTER BY Z ELW <
8 bit pceel,.on hybdd c1.eul. I.,. u. e In e"""all.". ' i",e".
voit ""',. .... o'e . Melded pla.tlc pockag. wl.h P.C. pi", .
SUf>'l ' buy on .hl. be". r .hon ",uol ,ub.y"em . ZELTEX
mod.1 ZD430. DAC-430 S4.95

SN75491 •. ••digl. d,;v.r 590
SN75492 digil d,;v 59~

INTEL Do'a Co.olog. Conta in. Ie'." Information on all tho
f,"""", INTEL mlc<o-proce.oor and mem",' •••••.•••.•• .• S4. 00

Ren
GOLD CHIP

Linear Integrat ed C irc uits

NSL~944 LED. C""en' ,egulo'ed, ""i,e,,,,1 dill",ed _len,
,ed LED I"", p. A GaA.P .olld_"ote hlgh Inten.l.y LED
encopoula.ed in a pl",lic packogo con'eln ing a cu".n' ' ''Ii ­
ulollng IC .he• pl"ovldot con,'an' In'e",l.y over p wide volt_
age ,ange . 2 ' 0 18V, AC or DC. u... f", indicotor lampo ,
aplical c""pllng, """...y oha'9lng eifeui", logic pn>b.. ,
a im",. any ploce you need a lamp . Long lifo. wide ongl••
No ...re. , ••1.1.,. needed. Typical 13mA forward eUl1"en'.
NSL~944 wi.h po 1 moun.lng clip•••••.• . .• . 89c

Anethe. 'ope' b"Y I<am RCA. CA555 Ii""". 8 pin dip. 59~

IMPI!OVW P..-f"""""ee ve"ion.,1 .he fa"""" 8080. Bbl •
",1«0 pl"OCO""'. 808OA S3~. 95

UART /lY5-1013A An ideol d...ice fa, driving e.,...pu'.'
pe rlph.",I • •uch '" .e l.type• .\. .iol><> •••mino l. . • . • $9.4.';

DATA BOOKS FROM fAIRCHILD.
uA U""", . 776 pog ... of data and app liC<l' ion. 10' folt_
ch ild 11nea' 1Cs. G,ea' volu• .. . .. . . ... . . ..••..• $4.25
MOVCMOS/nMOVpMOs.tCCD. Do.o and application. on
MOS and cho.-g. eoup l.d devle... lncludlng pnO l l",ina,y do'o
on new and lu'u'e o/fe,lng,. Wan~'o kno'" abou' 16K
eha'ge ea"!'led IT ne odd , ,obl em"' I 1 $3.95

,

LM317 Voltag. Regula'",. 1.5A , 3 ' ",,,,inol adi""oble
.eg ulot", In TO _3 CO'Ie. Adj",,, f•.,... +1.2V'0 +3lY .
Cample•• ove.load pl"o'ec'ion . .1 % load .egul",lon,
•0l'll,N l ine ,egulallon. No n<ted to ••oc k o..or.ed "'9-
ulo''''' • I"" , tock ,••1••"" i-4. 99

Spec. I", . he abo....... ... ........... .70

BATA BOO KS BY NATIONAL SEM ICOND UCTOR
lG I1AL. COv TTL , on. Td_S'o'e ••' e . . . • • • $3.95

lIN EI\R, Cov _pIIHe". pce-_".. ap-<l"""•• . $3.95
LINEI\R APPLI CATIONS . Do••n, of oppliC<ltTon no'e. and
' echnico l b,l .fs eav.tlng .ho u", of ap-<l"'''', ..gula to",
pha•• locked I""", and oooio om". $3, 25
~ Go.... flip flO!". ,egl"e funo.lona l block. $3
VOLTAGE RfGULATOItS. A m",' I.,. any""e moklng a
POW'" ,upply . Con>pl.'e .heo.y Incloolng , ,,,n. fonn... ,
m••" . heo' .ink" ...guleto"••'e ..•.•• ••..•.••.. . $3.00
MEMO RY . Inlo,mo. lon on MOS and Blpolo, ",.mo.ie(·
RAMS. I!OMS, PI!OMS and d.code"/encod." . . • • . $3. 95
IN TE RFAC E, Cave" f>'Idph.,o l drlv.". level " on, lo ' '''' .
Ii"" ddve'/••eelve". morno'y'''''' clock ddv.", ..",e am".
d l, ploy dd"., and ap ta-eoupl.".... . ..•. . . .•••.••. $3.95

(Ou"lde U.S., add I""tag. f.,. 1 .5Ib.l

78H05 Volt"lle 'ejjulo'o" fol.chTid 5V, SA, TO-3 ,eg_
ulal.,.. Take COfO 0/ .hooe h. ovy e""eM fOqu l.men.. ",ltIt _
out "'poro'. ,egulo'or/po.. ""0,,,1, too- e.,...bloo,I"",. u... 1.
witlt tho """. e",. of In"o la'ion '" .he 309Klootn. pi n
ol1"ongemen•• ) wi'" .f>'Ic $11.25
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•Slogle .""" Iy
VDO~.7S '0 lSVDC
VO~.75 '0 6 vee

TYPICAL APPLICATIO NS,
.Stond oI""e _ low .peed ..<>dem•
. SuH t - 1~ low 'l"'ed modem,
.Remo'e ' e"" I""I. , oee"""le eo"!,le"

MCI4412FL. •••••.• .•• . . • . . .. ••••••••••••••• $28.9'1
MCl4412VL •.••••• • •••••••• ••..•. . . . ..• .••.. $21.7~

6 poge, 01 dato... •••••.•••.•• •• • • •. . .. .60
(,yo'ol 10< , ho obave •.•••• S4.95

MCl4412 UNIVERSAL MOD eM CHIP
MCl 4412 CO<l'ol", ° e.,...ple'" FSK modulator a~d de_",od_
ula'or compa. ible ",Ith lor.I~~ ond US/I e.,...", u~leo.la", .

(()"600 BPS)
FEI\TU ReS,

.On chlp «y"o l 00<111010'
• Eeha .uppo-o,oor dloo!> le ."". g.n. ro'or
.o.lglna'. ond o~.wer modo•
•Slm pl.x. holf _d"!,lex. ond full dup l.x op.",' i""
.On chip .1.... wavo
.Modem ,elf 'e•• mode
•Selec.ab le d<l'o ,o'e" 0-200,-"",-"'"

11.16100 CPU. IM."T1,' 12 bTl CMOS CPU chip I. Ih.
mictaptQC....,. which fOC<l9~l .e. Iho f""",,,, PDPS/ E I"''' ue­
lion ... , . Slogle power ,uWly, 4-7V:g:· 400uA . $52.50
Full do'o P<'ek.' S4. 00

TELETYPE COD E CONV ERSION CH'P
MM52208L Con..... 5 1...1 Baudo. In'a 8 I.vel /lSCII. u..
, hi, chip '0 "", k. you' old TTY .alk '0 y"'" n.w campu' '' .
MM52208L. ••• , $18.00

Spec. fa. tho 01>0"........... .... .... ..... .30

.­
D••• ' r~~.

' ...~m."'

MOS T1ME BASE KIT.
O~lr I " X 1.5" . I~pu' 5 10 15 VDC. ou'put i. 60HZ
"luor. W(lv. f.,. portabl. 0 ' mobi le dock,. PC boo,d I.
d,i1I.dl MTB K_60HZ S5.88

MCI44l1 BIT RATE G ENERATOR.
Slogle chip fa, ~.ne.o'log ... Ieetobl. ltequonei ., for equ ip­
_~. I. doto c.,...munleo'lon, ,ueh 0. TTY, prl.' .". CRT,
or mlcrop<oce" o... Ge n.",t... 14 difle.en' " ondonJ bl'
,ot... ",hleh au ",ultlpll.d unde, . ... ,001 con'.o l.o IX.
8X, 16X or M X init ial value. Opera'''' f•.,... , 1ogle .5
•olt ,u""ly. MC1«11•• •••••• .• •••. .•• . .•. . .• $11.98
l pag., 01 data 40
Cry,tol I.,. tho abav S4.95

tRI -t€k.mc_
6'1'22 nocm 431lb AV£ n Ue .

crenoae. aerzoru 8'301
pno n € 6O'l - 9 ) 1'(1949

W. poy .hipping on all orde" oV... SID US, $15 f",e lgn In US fund,. O,de"
unde. $10, pie"", odd $1 handling. Plea", odd i n,u",~ce. Moo'e' Cha,ge
and 50nk Amorico cord, ",ele.,...e. (S2O minimum) T. lephone arde.. may bo
plaCed 11AMlo 5PM d<llly, Men , h.u Fd . Call 602-931-4528 . o,eck re<>de r
,. .. Ioe C<l'd '" ,end "_p I.,. a", 10' e. ' /Iy." pockod ",it" new and ,,,,pi,,,
. Ieo' , onic e""'ponen" .
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for radioiocalion .uppof\ of oil explor.lion
ope,ation. in Ala.ka.• "".i."" ""as i11ued on
Mav 23, 1913. 10 permil ...,r>Gov~nment

'adiolocalion in tile 420-4 50 MHz band in
tha I 0"" pending completion 01 the 'n.llnl
rulema king prOC<'oding. Tlli. "".i_ "".
gr.nted on lhe coodilion that no llarmful
interl"'ence be au,"", 10 Ihe Amal.." Radoo
servi<:e, which _.1.. in Illi. bend on •
secondarv booi. 10 Go_rrnenl rodiol.:.c.
lion.

5_ ~ proposal emlx><lied in Ille Co....
mi.sion·. Notice contained ....Irictio..
.imil.. to lno.. ot.led on lhe _i_ _ The
Notice otated lhat non-Go""....n....t .adio­
location •.",1.............d be pe,m'I"'d to
_lrte in the COntiguous 48 .tatH .nd
AIMk.a on • ...,n-iTllerle......,. be... 10 both
Gove<nrnenI .nd .....1"'" .tallom. Although
the eomm",ion lelt I...... _ liltl.
P<Obobility at int......1tnc:'e hom lhe pro<­
posed non-Go.ernment riKlioloea100n
>m........ the bu.-dftI would be ..-ilh I""
_.Ior. of Illose ....01_10 1ooI<e CG"roctiw
............ d inter1e<erot did oa:.......S)• •

propo>«! in lhe Not;ce, I"" lilocalGl
""OUId be lernporarv. with • cut'Oll dote 0/
January I . 1918.

6_ CooI. 'Oft'" _,. ",bm,tted by all·
ohore Nm9otion, Inc . tONll . Arner....
Radio Relay League (AR RU. and Y.,i"",
.....1..... <adio _.IorL Res>lv comme"u
were oubmined by ONI. Loll comrnenl.
were .Iso <ubmilled by Te><u Imtrurnenll.
Inc.. (Til.

1. aNI is inlfUllM in lhi'IJ<OCftding.
• corpoo-Ition ' ender ing comme,~1 .adio­
drI~ination -.-icH on • """'1dwidI be...
• nd •••n entity performing '~dl .nd
devek•.,mem on the . eli ne_ TII 01 tt.
SHOR AN / HIRAN type '-'ioloea1,on
'nl In iucomment•. aNI noled th.t the
I"" "SHORAN" .nd · ·HIRAN" were both
....... in lhe Not;ce .nd 1UfIlI"<ted, .iflO'
HIRAN il .implv • lerm used 10 idenlilV
I/!COn(j.gene,ation SHORAN. lhll "pujOl'

ranging" or "SHOR AN-type ' ldioloco lion
,VOlem.·· be Ihe , ... "" u'"'" in tho regula·
l ions. It olIO commented 11101 111 exper'en.,.
wi tll il< HI RAN .v<tem OPO'r.ling on """i.",,
in AI••k. Ilad been "molt f. yor. ble ," n
reil ....led Ihe urgent need 10' ,"dioloeolion
""Yice 01 ,IIi. IVpe bec.ou,," 01 ..... Idwide
luel ,horlag", .nd Ihe concomil.nl ""ed fo.­
oil e xplorat ion and dtilling la"her .nd
,.tl he, oHm,e Tll i' need i. lutl h..
heiglltened. acco.-ding 10 ON I. bee.".. no
ollie , ,adio localion Ivotern ",ovid", I lle
,.nge and accuracY req ui, ed lor long r."II'!
olf<llore explora tion,

8. 0"11', main objection conc:etno d Ille
propo"'d cul·off da te fo' todioloeolion oper·
.Iion in lhe band_ According to ON I. lhe
2900-3100 MHz blind ,. not. pfOClical
oumlilule for Ille 42Q.450 MHl bind
because 01 propagation difficul ti.. and the
con<equenl lad 01 luitable equipment ,
FWlhe rmor e, aNI could _ no p'octical
"""d fo.- • cUI-oIf date. IS the probeboliW 01
h..-mlul inter1erence " o rn Ille ,.diolocalion
se... ice would be ........light • • nd rllpon'~

bililv lor cor'ecting interterence. IIlould.ny
oa:.... would r..1 *,Ih Ille ••diolocoll""
licensee.

9. ARRL. rell-=-ting lhe Y'~ 01 the
.....1..,,. ......., hied comrnenlO in Iml pro­
ceeding, opposed file CO"""'....n·. 1'.0<­
powlL 11 PO'n1ed oul lhe incr_oed ........
oa:u""nev in the 420-450 MHz bond.•• _1
IS opecial arnol"". _at..... tlo.- ex.mple
the c..:a, 7 ..lell,tel in ce<U,n ""J"'H'I< 01
tile band .....dl il ~11 should be pror:ected.
It .Uled thaI ex""",,'J Go__I''''oIoca-
lion oper.t in llIe bond hod in_ad
-.ittl ......,"" Ind thaI lher• .......,ld be •
problem iden\i!v.ng lhe SOUfCI 01 ,"'• .
ference"om non-Go__t '~ion

WlI..... beo::a>se of tile;, ... 01 puhe 'IVPt
....i..;or._ II _ "'~icII .bout lhe IIkel~

hood of .......ence 10 anv C1II-(l!f dote once
tile pr~ service i. n1lbli.....d in tile.....

10- Variouo rid........1.......ubmilled
comme"IL all 01 """ch objlocll":l 10 It.
propo>«! .llocation. m.,n1V bIcause 01

$3.00
3.00
8.00

"" on, ,
,., ... .~
• , •... " . ..., • •

"., •

FREE CATALOG
SP-7 NO W READ Y

p,opogalion, Ind "",hil1icaled ,ad,o equi...
ment used in SHORA N-tVpe 'adiolocat ion
. V\lem . hI' ..ell been liev<!loped 10' ope,..
lion.t tll_ Ilighe' I,equencies.

3. Prior 10 ilS...""e 01 lhe Commi.. ion·.
Nolice. lhe US Gove'nment u.... who have
prim,uv . l.l ... in (lie proposed bond cor>
duclod intorle,enc:o UIII uoing lhe HIRAN­
Iype equipmenl . Ball<! on lllose I..n. the
IRAC (Inu,depo' trnent Radio Advioory
Comm,nee) agr_ to pormil lhe IJ<DPO'"'"
operation on • ...:ond&'V bao.. to Go>oor'n­
menl ,od,okM;lotion seni"" .

4. In addition. beau. ol.n..-gent ~ed

MM5314
MM5316
7001

01904

CLOCK KIT $1 4.00

Includes all parts with MM5316 chip.
etched & drilled PC board. transformer,
everything except case.

#SP284 $14 2/525

s .82
.50
.96
.80
.60

747
748
1458
3401
555 timer

P.O. Box 62
E. Lynn, Massachusetts

!>Ie8$e add $hipping cost on above.

had developed a "...ccnd gene'ation"
SHO RAN-IVpe ,ad iolocation , vuei'll called
HI RAN. whicll woul d OPO"ate in lhe
420-450 MHz band allocaled in Region 2 to
lhe . adio l""", l ion ",<Vie. preima.itv and 10
lhe amlleu' .......ice on • seconda,v blllil_
Thi. band ""as "'lected by- NMI beause 01
il1 willbililV 10 ' highl v accurale """"ium 10
long 'ange oY"" -Iho-horizon ,adioloc.li""
..... ice .equi,K1 IOf mi"",.1 ex"Io'alion
.Ionglhe 0<.11"" COR1i~nt.1 shell . NMI con­
ler>dKllhal higt- radiolo:>Qlion bond<. IUd!
•1 29OlJ.37'OO MHz. do nol leoo the..........
10 lhil kind 01 use because of lhe" Iimiled

s .60
.52

1.80
1.60
.50

TELEPHONE TOUCH PADS
New, by Chromerics, standard telephone format .
Measure 2'4 x 3 inches. Great for repeaters, phones,
computers, etc. $4 .50 each 6/$25.00

LINEAR by RCA, brand new, gold bond process.

LASER OISCHARGE CAP
Sangamo, new, 40 mfd 3,000 volts, 180 Joules. May
be used for f iltering, Hnears, etc., by derating to
2,000 volts. Shipping wgt. 10 Ibs. Measures 3~ x 4%
x 9% inches. $25.00 each 5/$110.00

301
307
324
339A
741

COMPUTER GRADE LOGIC SUPPLY CAPS. BR AND NEW

47.000 Uf 25V $2.00 ST 1.000 50 .90 AL
32.000 25 1.75 ST 3.300 35 1.25 AL
160.000 10 2.00 ST 1.600 20 .60 AL
66.000 10 2.00 $T 8,000 16 1.25 AL
1.000 60 .90 AL 500 6 .35 AL
2.000 55 1.00 A L "ST" screw top . . . "AL" axial

5 VOLT 1 AMP REGU LATED power supply kit for logic work . All parts including
LM 309K #PK·7 $7.50
DUMMY LOAD resistor, non-inductive . 50 ohm 5 watts $1.00
AA NICAD CELLS brand new. fine biz for handy talkies. $1.25 ea 9/$9.00
ASCII KEYBOARD brand new w/ROM chip. data package $45.00

from page 155

I",m",. " on 01 _.I",n 01 SHQRAN ,adio­
10000lion IV" "" in lhe 22'0-310 MHz.ango
•• 01 Oct_ 1.1911_NMI ondtc.oledlllat il
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.$199

.$138

.$138

. $3 .00

. , 3.05
. 3 .15
. 3.20
. 3.45

$18.50
18 .50
32.50
15.00
. 8.25

TOROIOAL
CORES

(specifv mate r ial!
T ·200 " . $3.00
T ·80 .. , $ .75
T-68 $ .60
T-50 , $ .50
T-37 $ .40
T·25 $ .30
Beads$1 .75/doz.

band poses difhcult technical problems for
this type of app lication and would not offer
• practical . It..".tive to the 420-450 MH.
band for .t ..a" the next fi•• yea". Also,
althou!t' ••rious ..Iel lit. rad io- loca t ion
systems are be ing de.eloped whi ch might
eventu.lly be u..d for ofhhore explor. tion
pur poses, we do not realis t ically fo,esee
them becom ing ...il.ble for regul.r non­
Go vernment use in olfshore ..eas prior 10
198 1,

17. Accordingly, ~rSllant to .uthority
cont.ined in Sect ion. 4(i) and 3031rl of the
Communications Act 01 1934, .s .mended.

JOHNSON M INIAT UR E
V A R IABLES

160-102 1. 5 to 5 pF
160-1 041.8 t o B pF
160-1072.3t0 14pF
160-1102.7 t o 19 pF
160-1 30 3.0 to 32 pF

M ILLEN ·
92200 2kW Antenna Tuner
92201 30O\N Antenna Tuner
90652 Sol id State Grid Dip Osc

NOW IN STOC K

HITEHOUSE & CO.
17 Newbury Dri ve, Amherst, N.H. 03031

PANEL DIAL
Mill en 10039, 4" x 3-9/32" ,
7'12 to 1 ratio , mo unt s on
front panel $12.30

COUNTER DIAL
Mi ll en 10031 , 0-99 t urns
readout with 0-1 00 vern ier
dial , ideal for transmatch, fi ts
}4" shaft $25.50

control led nat ure .nd h.ndled by ex·
pe, ienCed op....tor!.

16. Consequent ly. we are adoPl ing the
proposed alloc.tion . nd ru le. e...nli.lly as
...t lorth in th. Not ice. There ar. only two
CM"9"S: (1) the term '"pulse-r.nging" is
being .ubstitu ted for the term " HIRAN" "s
suggested by ONI; and 121 the propo.ed
" cutoff" date of January 1. 1978, for
oon·Go.ernment radio loc.tion system. in
the band is be ing repl. ced by l he date 01
J.nu.ry 1. 198 1. We make thi.l. lIer cha nge
because based on Ihe informstion • ••iI.ble
tous we believ. u... of the 2900-3700 MH.

Millen 16250 dua1255pF 3kV •.• . . $43.25
Millen 16520A single 200pF 3k V •.. 24.75
Johnson 154-10 single 347p F 3 kV ,. 34.60

RF Switch

Millen 51001, 1 po le, 2 t o 6 pes,
13kV f lashover, 20 A mps $21.20

BARKER & WILLIAMSON

sty le

MODEL 375 PROTAX™ e-oostnon coax ial switch, rear co nta cts
MODE L 376 same as above, with side connector s
MO DE L 425 TV1 Filte r, 1000 W " ., . , ... .
MODEL 350/204 Audio Phase Shih Network
MODEL CC50 Dipo le Antenna cente r coax ia l connector

ROTARY INDUCTOR
229·203, 28

$32.00
J ohnson
mH

TRANSMITTING VARIABLES

fee, t hat no such problem .hould . d ..
bec.use of the licensing procedure as well .s
t he nalUre of the syst.m itself , The bas",
HIRA N system cons ist, of fix.d units with
some mo bil. un its. The au thori z. tion is
i""ed by th. Commission lor t he fixed unit
at a specific location. • nd .ny ti".,. tit. unit
moves•• mod ified . uthorita tion must be
issued Therelore. compl.te data on ••ch
system will be on file .tthe Commission and
w ill be aceessib" 10 any ,nterested r>art ies.
Further. there wil! in all probabOlity be •
sm.1I number of licen...s using th... fre­
q....nc i.s. The operation itself i. of a highly

G.R.

Transmitting Variables - Roller Inductors - Counter D ials
A ir Wound Coils - Coup li ngs - Knobs - Rece iving Var iables

T oro ids - R .F. Cho kes - Co il Forms and more
F,=

M illen _ E. F. Johnson - Barker & Wi ll iam son - JW M iller - Hammarlund
Send Fi rst Class Stam p for FiVer

Add $ 1.50 to eac h order for shi p p ing a nd handli ng . Prices sub ject to change .

alleged problem, of potential imerference
and the difficulty in identifyi ng radioloca·
tion operation, which might be int..f.. ing in
a Particular area . The pr imary concern wa,
imerference to ama teur repea ter operations
whicf1they felt might ha. e to be 'hu t down
becau,e of interference from the radioloca­
tion ,e .. ice , Se. eral am ateur ope rators
offered .uggestions to help .1I• • i.te the
identification problem, One ,uggested tha t
local HIRA N ope ration. be posted at FCC
l ield om""•. Another recommended that
,.diolocation u,ers be required to
co-ordina te the ir opera tio n, with am.teur
frequency co-ordinator, for the are.s in
which th. radioloc.t ion ,y,tem w ill be u'e<l.
An Amateur R.dio Club in C.l iforni.
otf..ed to prO"o" ide the fac ilities so an int er­
fe,ence study could be conducted o.e, the
California coast .

11, In its reply comments, a NI stated
that e xcept 10' • general and unquan tified
reference by the ARRL, not one Amateur
complaine<l of int... f...ence from Gow",.
ment radioloca tion station•. Furthermore,
aNI cited ....er.1 reo""n• ....toy interfe rence
"",,uld be highly un l i ~e l y . It stated th. t there
ar. thou,.nd, of mile. of coast line . nd .ery
limited Amat.ur usage of this band . Also it
"' id that it would co·or dinate it' transmin ..
.ite loca tion, with .ppropriat. Am.teur
organiz.t ion. to .\<Did u,e of the channel
employed by the Oscar 7 satellite, It indio
c.ted that it is a lso wo,king t oward mini·
mizing the SHORAN power and bolndwid th
r. quirement .

t2. TI', late commen" sUPlXIrted the
concept .mbodied in the rulem.k ing and the
proposed .ule ch.nge. TI .xplained th.t it
100 h•• de••loped a radioloca tion ,ystem
which ",""uld ut ilize lhe 420-4 50 MHz band
in connection with geophy,i cal explor.t ion
,erv ice. otf... ed to the oil compani••. It
ecnoed a NI' , po.itio n th.t de .eloping
domestic petro leum re-sourCes has become . n
incre.singly ur90nl mailer and t hat the
ofhhore <rea of th. US o ffers • great
urnapped ""urc•. As a ParI of it< de.elop­
ment of this ser.ice. TI indic. ted that it h..
oper.ted upef imental r.diolc-Calion system.
in ...-er.1 ..... 01 the U.S. within the . ubj. ct
band. I" .ystem in the Gulf eoost area 01
Tex. , has !leen in operation lor 2 ye.rs at
430 MHz, and a more recent operation
began Ih i' July in the Northeast are. of the
U,S.• c.nte,ed .t 429 MHz. No harm ful
intarfe.ence has been repo rted a'. re. ult of
the... oper.tions.

13. The Commission is _" .w.re o f the
urgency ••sociated w ith thi, coontry's
energy developme nt progr.m. in which off·
srore explor.tion pl.yS • maior rol. , The
.adiolocation .e",ire, propo..d by aN I and
TI woul d .ppear to provide a very u..ful, if
oot e'....ti.l. tool in tbet explor.tion eifort.
No satislltClory .Iternatives to either the
se"'ice or frequency band propo..d appe.r
feasibl. with in the immedi.t.ly lor.....bl.
IUlu,e , Th.refor•. we a,e persuaded that
some accommodation should be made for
oon-Go..rnment r.diolocation ..rvice in the
42Q.450 MH' band. notwi thst.nd ing the
obje<:tion. r.ised by the radio amsteulS.

14, Mor.o.er. _ believe that much 01
Ihe concern .xpres..d by the am.te urs is
largely without ba, is. The, e was oothi ng
.ubot.nti.. in any of the comments 10
cha llenge our " ew.•s sta ted in the Not i"",
IMt t h.,e wou ld be lill ie potent ial inter­
fere...,e to amate ...rs from the propo.ed
service. We still belie.e thi s to be true .nd
fun her belie.e th.t m.king the non·Go.ern­
ment rad io location ser.ice second.ry with
.egard to . m. too" will pro. ide sufficient
admlnistrati •• oont ,ol o.er an y interlerenre
wh ich might occur. Any .dd itional limita·
t ions or coord in.tion requirements ",""ull" be
redundant. needlessly burdening t h. radicto­
ca tion ....ire .nd reducing its effect i.eness
wh ile providing little or no addi tional pro­
tection to the .m.t....".

t5. In .dd. . .. ing the comments made by
the . mat...." .oicing their concern o.er
potenti., interl.'ence from HIRAN and the
consequent problem of id.ntification , we
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IT IS ORD ERED lhot elfect i.. Ap il 22.
1976. Paru 2 and 91 of tho Comm,...ion·1
Ruin art AMENDED .. shown in 1"­
a n ao;hed Appondl . and tha t th;S lI'oceecl i"ll
il h.-.b¥ t.mi,.,.",d

APPENDIX
1. In § 2. 106. coIumnl 5 throug h 11 lor

t"- IItnd 420-450 MH: ",. anwndtd. foot ­
nol . US35 il modified. and lootno'" US217
il ..xled TO . ... . follows:

Alloeation

•

& ro:l [MHI I

,
4 20-450

FEDERAL COMM UNICATIONS
COMM ISSION

Vincent J . Mulli ns. SecretaI'Y

NOTE: fW'" chIJ 'll" heoe in"';l1 bo w _td
b¥ T_S_lIln)·9 and T S_V[741-3

§ 2. 106 T.... of F"'"'luancy Al locat~

s

G.NG.
(US 2171
(US 871
(US 71

""'"{US 3S1

•

The first two numbers of the frequency are deleted for the sake of being
non-repetitive. Example: 146.67 receive would be listed as - 6.67R

2 METER CRYSTALS IN STOCK
We can ship C.O.D. first class mail. Orders can be paid by : check, money order.
Master Charge. or BankAmeri card . Orders prepaid are shipped postage paid . Phone
orders accepted. Crystal s are guaranteed for life. Crystals are all $5.00 each (Mass.
residents add 25ti tax per crysta l). U.S. Funds Only
We are auth orized distributors for : Icom and Standard Communicat ions Equip­
ment. (2 meter)
Note: If you do not know ty pe of rad io, or if your radio is not listed, give fun­
damental frequency. for mula and loading capacitance.

LIST OF TWO METER CRYSTALS CURRENTLY STOCKED FOR
RADIOS LISTED BELOW:

1_. Drake TR-22
2- . Genave
3- . IcomN HF Eng.
4_. Ken/Wilson !Tempo FMH
~. Regency HR·2A/H R21 2/Heathkit HW·202

S-. Regency HR-2B
7_. S.B.E.
8_. Standard 146/826
g.. Standard Horizon

10-. Clegg HT-146

c~. of $ l ",,;or,

•
Am"'.... .

''''''"'_.
F....uency

(Nl HI)

ic

Natu•• OF SERVICES
01 rt"'ion.

"
AMATEUR.
AMA TEUR·

SATE LLITE.

US35: h aP! • pro.-,ded f .. by Ioot­
nottl 320A. USB7. and US217. t '" only
.-.-Go-JWt>ent ....oteI PifI'","n-I in ,'"
band 410-450 MHz •• the ....t"'" .....ioo
and the _t,"", laIe1hte _ wice_ 1 M _.

, ... <en' i<:el .....11 not Q<J" twmful illl""
f",ence to the Go-_ radioloc.Jlion
.....ia!.

• • • ••

Special! Only $249.95. Get 8 crystals of your
choice for only $2.50 more with purchase of
IC·22A.

.. .
2

"a

...limitatlOft(11

• ••

• ••

2_ In §9 L604(a) t"- frfQuencv Uble iI
amendtd and _ago.ph (b)(1O) is added to
. . d .. IOIIo..... :

§91.604 F."'.....,.........ilable,.,
F" ...."'.OI_

• ••

• • •

'"410-450,,,,,,,..

• ••• •

US217: Pu lw · r..-ging . adiolocat ion
"yot""'" "''1 bt ,utl\orized lor Go.-..nment
'nd non·Go__t u. in lhe 410-450
MH z band . Iong the ....reli..... of Al.k••nd
tho contil!U<>Ul 48 ~tel "'_ Such .uthori za·
tiOfl. will be gr.nted on I caMI ·by·ca. bali~.

Ind ,II .tabo,.. operali"ll in accorda nce ",ith
tho le authorillt ior"$ ",ill bo secondary 10
lI.tion. oPO roting in Iccordanc. ",ith lIN!
a llocat ion t abl., Stationl . ut ho. it ed pu.·
.wnt t o thi ~ fOOl note mull ctal.ope,alion
o n or bofore Jaooary 1, 1981, All po_r and
antenna height IP'!Cifqtlofll shall be .....de
On, ca.e- by-cue bnil,

1«.00 to 148 .00 MHz usi"9 22
e henoels

T,ansil1Or1l ... •.. .. • ... • •. .23
FET ... .. •. .. . . . . . . ....•. .3
IC ......•... . _.. .. ... ..•.3
Diod• •• • • • • • • • • • . • • • • • • •16

.........~....

52/52

VH F FM

25. 6.3IT 33.6.52T 41. 7.03R 49. 7.15R 57.7.27R
26.6.91R 34.6.52R 42. 7.66T 50.7.78T 58.7.9C!f
27.6.34T 35.6.55T 43. 7.06R 5 1. 7.18R 59.7.30R
28.6.94R 36. 6.55R 44.7.69T 52. 7.8IT 60.7.93T
29.6.37I' 37. 6.94T 4 5.7.09R 53. 7.2 IR 61. 7.33R
30.6.97R 38.7.6OT 46. 7.72T 54.7.84T 62. 7.96T
31. 6.40T 39.7.00R 47. 7.12R 55.7.24R 63.7.36R
32. 6.46T 40.7.63T 48.7.75T 56.7.87T 64.7.99T

65. 7.39R

17.6.19T
18. 6.79R
19. 6.22T
20. 6.82R
21. 6. 25T
22. 6.85R
23. 6.28T
24.6.88R

CRYSTALS FOA THE rc.aac SPU TS IN STOCK: 13 .8 511 11 MHz;
13.8844<1 4 MHz; 13.9 1717 8 MHz. $6 50 ea.

9.6.13T
10. 6.73R
I I. 6.145T
12. 6.74 5R
13. 6.16T
14.6.76R
15.6.175T
16. 6.775R

READY TO GO ON:

94/94 3 22/B2 5
34/94 4 2B1BB

BACK IN
STOCK!

1
2

Reception Frequencies

RECEIVER:

22 eNtn"'ls for 144 MHz bilnd .
Built";n crYltal u ni ts for 5 channtlls .

Receptiun System Double Sup.-hete rudyoe
Int..medlate Frequencies 1st inte rmedie ' e: 10.7 MHz

2nd intermediale : 455 k Hz
a. Better lhen 0.4 u v 20db quietingSenlillvi'y

I. 6.01T
2_6.61R
3. 6.04T
4.6.64R
5. 6. 071'
6.6.67R
7. 6.10T
8.6.70R

STORE HO U RS: MO N ·F R I: 9 A .M. ·9 P.M. SAT : 9A.M. · 6 P .M.

IK
801(469

16\~~~ODepl. 4776, Q uiney MA 02169
~U U~~ 617-471 .6427

COn1llJ'lTi)lUInnCc§lUnons 'NC

Ibll 201 Non-Gov..-nrnant pul.e-fl"ll i"ll
rad io localion " ations in Ihi. band Ir• •OCO ...
darY 10 ' ho! Go"" rnmenl R-.:l iolocation Ser­
vice. tIN! Amateur Radio Se'Yice and tho!
Amueu. S.lt ll itt S. rv ice Stat iOfll
authorized punuanl 10 tlUl foolnote mUlt
cease OP\ll'ation on .. belor' Janua. y 1.
19131. Al l po_r and .<UtnN "-9>t opecil~

catiOllllha1) be mado on . ca..·b¥.c_ btl il .
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ALDELCD SEM I·CDN DUCTOR SUPERMARKET

, .. 8.50
.. 12.50

... . .. . . . .15IOf,99
.10 f'" ,9'9
, .... 2.95

2N6080 4W 175 MH,
2N608115W1 75 MH,
2N6082 2f#1175 MH,
2N608J 30W 175 MH,
2N6004 4r:N1 175 MH'

RF DEVICE S
2N:>375 :PI 400 MHl . . 5.50
2N3866 lW 400 MH, . , . .99
2N5589 :PI175MH, .4.75
2N5590 lOW 115 MH, .6.50
2N5&91 2f#1175 MH' . 10.95

HEAVYDUTY RECTi f iERS
l'OO Vo lt l00Amp DOB.
200 Vo lt:lSO Amp D09 ..
400 Volt 2 Amp S,li,,,,, R.<,,1o... RCA
1000 Volt 2 Amp Sil icon R""'i!,., RCA.
10,000 Voll Silicon Ree" li... E, i. 65 mA .

. . . 5.40
· . 11.45

.. 10.95
, 12.30
· 16.30

MILITARY
SURPLUS WANTED
Space buys more and pays more. H igh ­
est prices ever on U.S. Mi litary sur­
plus , especially on Colli ns equipment
or parts . We pay fre ight. Call co llect
no w for our hig h otter . 201 440-8787.

SPAC E ELECTRONICS CO.
div . of Mi litary Electronics Corp.

35 Ruta Court, S. HaCkensack , N.J. 07606

AL DHCD RE PLACEM ENTS

" 5 .. 1"" , n d , c at e n o d e,c"p l ,on . e quo<e d "

8.Iun $16.00 without $1 2.00
B rOCh ur. fre e

GREENE Insul.tor _ 3 P ilgrim D rive
Bedford . NH 0 31 02 w l cp i

New ITEMS • . . New BARGAINS!

FREE UPON REQUEST!
If you haven't received our new Cata­

log, write for fr ee copy today. Address: Dept. 13

IEATURING,
• Voltage ral ings up to 2lJ.OOO volls
• Cun ent ,. t ings up to 6.0 amps
• Fully glassivated diode building bloc ks by ­

GINERAL ELECTRIC
• Wide variety of standa'd .s.sem blies . "ailable in configura·

tions such 1IS ha lt wave. ce nter·tap. double ' s. and br,dges
(I & 3 phase)

• Ava lanche types
• Both standa'd POW'" Ii"'" f,equency and faSI switching

","
• capable Qf ,ep lac ing ma ny ctner manufaclure,s' types

which a,e no long... available such as s ilicon ,el ro-fils
for tube types 866, an. IlO2(l, etc.

• Custom des igns and e nginee,i ng services
• Applicable to highe' reliability a pplicat ions. such as if>­

dusI, ia l cont 'ol syslems, comm unicat ion eqw pme nl. ham
radio gear. smoke stac k preci pitalorS. etc,

FAIR RADIO SALES
1016 E. EUREKA· !lox 1105 • LIMA, O HIO· -45802

GREENE center insulator BALUN
•

GOY'. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

CSdc Silicon Rectifier Modules

RAD ID AMAT£ URI16 k
D,p'.B ca DO IN C
an Sherwood Orl...,
Loh Bh'" IL 6\10 44

rig.
high quality

fo r your

~
VANGUARD has a
synthesizer made
You get 2,000 thumbwheel
selected channels from 140.000
to 149.995 MHz in 5 kHz steps
at .0005% accuracy over the
temperature range of -10 to +60
C and your cost is only $ 159.95.
With the Metrum, one Vanguard
synthesizer cove rs both t ransmit
and receive frequencies.

For complete details and photo
see our half page ad in the May
issue of this magazine.

P.O. Box 341 A , L ynbrook NY 11563

ATTENTION METRUM II

OWNERS

We QU"'" "" an~ dII'iat at MI~ Quantity. A /I itom' pM'PAid. $5,1)(}
min. ,,_,. Send"/imP f'" u ta/oy. N YS ttdd <0• .

GE FET 1 $1.95 GE 20 .. ,54
GE 14 .. 1.45 GE 48 .. 62

MONEY BACK GUARANTEE

STU DRECTIF IERS ZAmp--.Ip..l!!Y~
50 Volt 40 Amp , ,99 100 Vol' .25
l00Volt40Amp 1,30 200 Vol' ..35
lOOVoI'40Amp " .. 1,59 4OQVoI' . .45
4OOVol,40Amp 1,19 600 Volt . .55

l~'IiER$
1 146'0 lN75940Q Mw •• ,25 lN4128tol N4 7641w. 35
10 0"00 ,en..- d iode> 'k.d . , 1.98

lN2069 ........ .........25 TTl',
2N4401 ..~ 7400 zc 1475 . .. . .80
2"13713 .... . . . . . , ... .45 7401 . . . . .20 ><00 . . . . ,80
2"129:16 NPN .. . 10/,99 7403 ... • .211 1492 . .. ..80
2N3904 Of 2N3906 .. .. 10/99 ' 00• ... . 25 14121 " ..60
2N549600 2N6108 . .~ '00' .. . . .25 741Z1 · . 1, 10
FT0601 FEr . 00 ,~ . . " 14162 .. 1,25
2N4403 . , ... , ... ,55 '00' % 14155 . . 2,00
741 '" 709 14 Pin DIP. as 7411 " .30 14166 · . 1.75
556 Time, . . , , .75 1413 ...85 74117 .. 1.35
566 Du, l 555. . . . 1.15 1430 , . .20 74181 .3.90
200 Volt 25 Amp 8ri<lg< .. 1.00 1431 .. .. .50 74192 ,~

lN914· 1N4148 101", .99 7442 ... 1,10 74193 · , 1.45
lN34 -1N60·1N64 10 1" , .99 we Mve otl>ef'

VANGUA RD LABS
196·23 Jamaica Ave" Holli" N~", Yor ~ 114 23

fOR MORI INIORMATION CONrACT,

CONDITIONING SEMICONDUCTOR DEVI CES CORP.
Pod Offie. Box No. 816 Woyne. N. J . 07470

hl.phon. , 201.227·2539
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FOil Ii To - 3 TllANSISTOllS

GWhats?

fE w 'RA nSISTO RS
LATl nG AIDu ne YOU

MOULD YOU !l[ll EV E-

50 OHMS i l OOljATTS 1!

4 / C) C)(:
t h I nk Of 0 l1! 1" Q
.0 , ou Uft~

•

DR ILLED

Cultll[ NT 11~1T llESISTOIIS
K.\IlD TO Fl lfD V"LU[S:

. 1 e-i lOW

.032 e- i llll

2 e- i 1011

12- ll)lG ...PP ROX. 120l1"ns $3.50_ _ ___ • • H _

DRILLED fOA 2 T0-- 3 TRAN S I STORS

6" LONG " PPROX 6l)IAns '1.80

"w_.'. --
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KIT #850·4 same as #850 except larger.4" LEOs $ 11.95

6Digit LED Clock Kit· 12/24 hr.

60 Hz Xtal Timebase Kit Will f ree IC di gital cloc k from ac timebase and
allow 12 VDC operation. Use in ca r, van, boat,

Power: 5 ·16VDC/2.5 mA @ 12 VDC. cam per , etc. 6/28 .95,5.95 each .
Siz e: PC board approx 1">< 1* " .
Accuracy: ±2 ppm (ad justab le ) (4.95 when purchased wi t h any clock kit.)

This is a compl ete - single IC kit with info for easy hookup to most IC cloc ks.

1.25
.'0
.'0

1.35
3.25
1.25

.49

.9'

$1.25 ea
.9'
.9'
ss
.ae

1.95
1.35

25/$1.00
25 /$1.00
12/$1 .00

.5"

.3"

.25"

.25"

.5 "

.63"

.3"

.3 x .1"

.4"

.4 "

.3"

.3"

.3"

.3"

.63"

1 N4148
1 N9 14
1 N4007

Common Anode
MAN-64 AL RED
MAN·S GREEN
MAN-S YELLOW
MAN-? RED
OL·707 R ED
DL-747 REO
FND-510 RED

Common Cathode
HP5082-7702 RED
FND ·70 RED
FND-71 ± 1
FND-503 REO
DL·750 RED
DL·704 RED
DL·33MMB RED
FND 359 RED

25 AMP FULL WAVE BRIDGE 100 PIV,

~
. • _ $1 .95 ea.- . 3/$5.00

l!J 7-SEG LED

~ JUMBO REO LEO's
-?3'" 12/$1.00 10 0 for $7.50

Bi-Polar LEO's Liqht s Red One Polarity Green
Rev. $1.25

ORDER KIT #850
AN INCREDIBLE VALUE!

$850 IN QUANTITIES
OF 6 OR MORE

ee.$950IN QUANTITIES
OF 1 TO 5

ea.

6 - LED Readouts (FND-70 . 25 in. Red , com. cathode)
1 _ MM5314 Clock Chip (24 p in)

13 - Transistors
3 - Switches
3 - Capacitors
5 - Diodes
9 - Resisto rs

24 - Molex pins f o r Ie socket

"Kit #850 will furnish a complete set of clock componen ts as listed. The only additional
items required are if ,- " VAC transfo rmer, a circuit board and a cabi net, if desired."

Printed Circuit Board fo r kit #S50 or ~50-4 (etched & drilled fiberg lass) $2.95
Standard Tr ansform er 11 5 VAC/8 VAC 1.50
Molded Plug T ransformer 11 5 VAC/10 VAC (wi th cord) 2.50
Ple><i las Cabinet II red chassis. white case (see below) 5.95

K IT INCLU DES
_I NST RUCTI ONS
_ O UAlI TY COMPONENTS
_ MON EY BACK GUARAN TEE
. 50 or 60 Hz OPERAT ION
.1 2 or 24 HR OPERATION

Jumbo Digit Conversi on Kit ~ for LE D clocks. Kit provides a mu ltiplex display board and
six .5" LED digits (FND·503 or FND -5071 LEOs require only 5 mAlseg and can be driven
by most any LE D clock c ircuit . Data for displays and hookup included . (Connections
fro m th is board wil l line up point to point w ith kit -#850 PC board) Specify common
anode or cathode displays $9.9 5

Jumbo Digit Clock Kit Complete - Kit features six .5" red d igits . All components, PC
boa rds, plug t ransformer, line cord, etc. Uses mm53 14 IC, 50160 Hz op., 12 or 24 hr. {will
fit cab. I) Kit #531 4-5 complete less case , $ 1 9.95

6 Digit LED Clock-Calendar-Alarm Kit
. ' 2/24 HR TIME . JUMBO DIGITS (MAN-64) • 28-30-31 DAY
CALENDAR . A C FAIL URE/8A TTERY 8ACK·UP . 24 HR A LA RM ­
10 MIN. SNOOZE . A L TERNATES TIME (8 SEC) AND DA TE (2 SEC)
OR DISPLA YS TIME ONL Y A ND DATE ON DEMAND . THIS KI T
USES THE FA NTASTIC CT-lOO1 CHIP. FOR THE PERSON THAT
WA N TS A SUPER CLOCK KIT ( TOO MANY FEATURES TO LIST)!

COMPLETE KI~, including 39 -5 ORDER KIT
50160 HI OP Power Supply, LIne Cord, • .....-, # 7 00 18

Drilled PC Boards, etc. ICASE NOT INC LUD ED)

$1.50

House #
2 fo r $1.00

1000/$55.00

Switch Silicon

MO LEX
PINS

DTL932 & 937 IC's
6 of each (12) for $1 .00

Form Inexpensive
Sockets

TTL Co mpati ble Reed Relay
IMS cycle time
15 mA coil SPST N.D .

CMOS Micro power PLL
RCA CD4046 AE $1 .505/$5.

Burroughs Paneolex II Displa y
11 Digit .25" char. gas d ischarge
$2.95 each 21$5.00

Mini Slide Sw itch SPOT 6/$1.00
Reg Slide Switch DPOT 8/$1 .00
Push-button Switch N.O 7/$2.00
Rocker Switch SPOT 6/$1.00

Spectro l 10K Pot
3f8"x3/8"xl f4" high 2 for $1.00

Opto Isolat o r
By Mo nsa nto

100 for 95a'f1000 for $7 .50

2 N2554 PNP Power Amplif ier
Stud Mount Case 2 for $1 .00
80V.3A.

Motorola 2N2501 High Speed
NPN 350 MHz hF E 50
8f$1.00 100/$9.00

$42.95

S5.95 ea.

GR EAT FOR
SMAllER
C l.OCK KITS

NEWI

CABINET II
2 \1,' HIGH
4 %" WIDE
5%" DEEP
(Ideal for Kit #850 above.I
All Ple xiglas Red Chassis, Wh ite Case.
Red Chassis Serves As Buel To Increase
Contrast of LED Displays.

Kit #7001 C Same as #700 1-B but has different L EOs. Uses 4 OL ·74 7 .63'"
d igits & 2 MAN -7 .3" digits for seconds_ Complete kit, II!'SS case.

CABINET6i8)1 GREAT FORCLOCK&
3" HIGH / CLOCK CALENDAR KITS

. INh,t. Plexiglas C.u
6Y." WIDE ~J~'1 SpfCify RED o. GRAY
5'1>' DEEP . Plt.,glal eMIl'S

Chassis Serves As Bezel To Inc rease Contrast
of Dig;tal Displays. Use G.ay With Any
Colo. - Red With Red Displays Only (Red
LEO's with Red Chassis Brightest) $6.95 ea.

T<>'
TO·5
TO-18
TO-92
TD-92
TQ-92
TD-92
TD-92

Transistors 5 fOT$ 1 .00
PNP
PNP
NPN
NPN
NPN
NPN
PNP
NPN

2N404A
2N 1991
2N2222A
2N2369
2N3394
2N3704
2N4249
2N4437

MM5239 Char. Gen. $1.95 3/$5

IN5400 3A, 50VRect. 10 for $ 1 .00

BankAmericard, Master charge or C.O. D. orda r acce pted by pho ne day or even ing.
We Pay All Shipping in Co nt inenfa l U.S.A. O rders und er $1 5 add $ 1 handling. F la. res. add 4%.

4 fo r $3.00

TELEX (one ear ! HEADSET
2kn Impedence $2.95ea.

2 5k or4.7k PC Tr im mers
6 for $1.00

NEW FND·J59 NEW
Jumbo .4 " 7-Seg LEOs
Red Common Cathode

$.95 ea . 10 / $8 .501 00/ $79.0 0
(Direct Plug Replacement for FND·701

L M-309K 5V. R e $ 1.25

555 T ime r •.... ..... 2 f o r 1.00

56S PLL 95

PLEXIGLAS FOR DIGITAL BE2ELS XTAL TIME BASE KIT for Clock·
95; ea Dalender-Atarm Kit 59.95

(1 t 5 V AC or t 2 V DC operation)
Uses 100.800 KHz >< 'al. For #7 00 t Kits Only.

Gray or Red Filter
3" >< 6 " l< t 18" ApprO l< . Size

. Look for our booth at A tlanta Hamfestival June 11-13
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OATE _

PHONE NO. _

NAME _

ORDER FORM
P . O . i _

THIS IS YOUR SHIPPING LABEL
QUANTITY PART NO, DES CRIPTION PRICE EACH AM OUN T

•

TOTAL FOR GOODS

4% STATE TAX (F L Res. O nlv )

1.00 Charge for C.O.D.
HANDLING

TOTAL

Has your address changed since your last order? 0 YES D NO

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE
ALL MERCHANDISE SUBJECT TO PRIOR SALE

CHARGE TO: CASH SUBMITTED:
o BankAmericard o Cash SSiGN HERE
O Mastercharge o Check S

O M.O. SACCl No.

Expiration Date

Wf : I ' A Y A LI. SU I PPING
Ord.,1'lI "nd.., $1 5 .0 0 add
1100 handlinll , " '10. r... _
II dd 4 'J, /II J( ,

O NO

l'h,,"" (305192 1·2056
1/'m/rA m,-ricard, Mas/('I' Charge
and COl) o r d .. ,." a("t:i'pt..d .

D YESIs this your first order

OPTOELECTRONICS, iDC.
Box 219. Hollywood Fl 33022Addr. .. _

NOIII ' _

DO 100 KN OW A FRIEND TO ADO TO OUR
MAILING LIST '

WE PAY ALL SHIPPING IN
CONTINENTAL USA.

$1.00 Handling Charge
on orders under $15.00.

$

Cily S Ia l , Z ip _



S. D. SALES CO. P. O. BOX 28810 DALlAS, TEXAS 75228

,f=4 I1
'

MC791 P-69c
MC792P-59c
MC799p·59c
MC9704p-89c
MC9709P-69c
MC9760P·69c

3 DIGIT LED ARRAY -75c ~wm
~~ LITRONIX

DL3JMMe . 3 MAN·3 Skz,~l' In ....
f*:UOe. 11'... .. ,,,,,,ory po1n:-. ...."
.....Ie(!~. .. told by 01 ~"',

com.,....l~i. llf\OIIl~ 310< 52

UPRIGHT ELECTROLYTIC CAPS
47 mid 35 V-IOI$I 68 mid 25V-8I$1
Brand ne..... by Sprague . PC leeds.

DISC CAP ASSORTMENT
PC lead S. At least 10 dilierenl
values, Includes .001, .01• .05,

plus other standard values ,
60 FOR 11

RESISTOR ASSORTMENT
1/4 W 5% and 10% . PC leads.
A good mi . 01values. 2001$2

SALE ON CUT LEAO SEMICONDUCTORS
Leads .....ere cut lor PC B Inserlion , Still very useable.

MOTOROLA RTL re-s
Brand new , factory prime. Hard to fi nd, but sti ll
used in a variety 01 project s . (See the RlL e cce­
book by Howard W . Sarns.)

MC724P-59c MC780P-89c
MC725P-59c MC785p-49c
MC764P-49c MC787p-89c
MC767P-69c MC788P-49c
MC771 P-49c MC789P-59c
MC775p-89c MC790P·89c

MV-SO TYPE LED'.
byUTflQNIX

10 lor 11
F."OfY_'

lN 914/1N4H 8 , ... ... 100/ $2
l N4oo2 1 Amploo PIV , . , " .. 40/$1
lN4745A 16V1 W Zener . . . . . , 20/$1 ALL NEW.
EN2222 NPN Transisto r , , . 25/ $1 UNUSED.
EN2907 PNP TransIstor , .25/$1 SOME ARE
2N3904 NPN Driver xetr. . . .. . . . . .. . . .. . 25/ $1 HOUSE'
2N3392GE Pre-amp Xsl r " 251$1
Cl03Y SCR. BOOMA. 6OV. . . . 10/ $1

SLIDE SWITCH ASSORTMENT
0;.0 belli ..... , lr>dudOl> "'niM _ __ ~
.._. "nglO ..-..:l ..... 'll ·JlO'I1k>n 1• . All rww. '. ,
1 1tSl1lU'l~Y. """,r.-_ _ .-. T<y.". pod<-
_ """ fOIl'l! _ """". Spec.-I - !2!o< "
I ,i;""""~l

21021K RAM'. · a FOR $12.15
New units We bought a load on a super
deal , hence this 'anlullc price.

unne tested lor 500NS Speoed ,

(COMPLETE KIT)

60 Hz. Crystal Time Base
FOR DIGITAL CLOCKS $5 95

S. D. SALES EXCLUSIVE! • I--~.,-"""==.,."""..,.,.,.,.-----f

The kit yo u have been waiting for is here NOW , and at an t---:~~~~~~~~--"~;;;;;:;-­
unbelievable price! Thanks to S.D. Sales you can turn that digital
clock of yours into a superbly accurate, DC operated, time piece.

ALARM CLOCK KIT SIX DIGIT LED

Why pay MORE MONEY for our competitor's clock that has LESS
DIGITS that are SMALLER In size?

Please take note that we use only first run parts in our kits and F=~;;;;,::;;~;;::;-~~;;;;:;;;;':'''-'='-----1
include ALL the necessary parts. Not like some of our competitors
who use retested readouts and chips or who may not even include
switches in their kits .

Thousands of hobbyists have bought and built our original clock kit
and were completely satisfied. But we have received many requests
for an alarm clock kit with the same value and quality that you have
come to expect from S .D. So, here it lsi
THE KIT INCLUDES:

1 Mostek 50252 Alarm Clock Chip
6 Hewlett Packard .30 in . common cathode readouts .

15 NPN Driver Transistors
1 Etched and Drilled p.e. Board set
1 Step Down Transformer
2 Switches for time set
2 Slide Switches for alarm set and enable
1 Filter Cap
4 IN4002 Rectifiers
1 IN914 Diode
1 .01 Disc Cap

15 Resistors
1 Speaker for alarm
1 LED lamp for PM indicator.

___G

--
__ E

S. D. SAUS CD.
s.o. BQX26810

DALLAS. TEXAS 15228

YOUR
Common Anode CHOICE
Common Cathode $1 .SO la.610r$7.50

l000MFD FILTER CAPS
f\etod ;r; WifX;. IJIlr1I:iIlI "(Ie ..~n p.e. _.
_ POPU" ..... !""-h<U>ylot. ,~ _ ~
10 51.1V-" 1rom lrrd'N. II'P' _ pM"
otOfWO .S-D.~'!o< J!

DUAL 141C (5553) OP AMPS
MIni dip. Ne..... neuse numbered units

by RAYTHEO N,
4 FOR $1

'"' 03

FET'S IlY TEXAS INSTRUMENTS _ SPECIAL 510r'1
fll&T5bu1 *'lh.,__......--. TO-ll2 plMtk::.-, N. ChomeI.

""" F£T,

' NO
FNO _

ORDERS UNDER $10

ADD 75c HANDLING.

FAIRCHILD IlIG LEO READOUTS
"big .:;0 ir"dl_~ 1<:> . _ .... _ in Mlt-..-"".,..,..",_
"" "".,..,..",""'_ . T_vour pidl· s.-- IowCl.non1_. onl~~ Wro~
_'l~.

ORDERS OVER $15 CHOOSE
$1 FREE MERCHANDISE

KIT FEATURES:
A. 60 Hz output with accuracy comparable to a digital watch. ()
B. Directly interfaces with all MOS clock chips. \\ \\().()
C. Super low power consumption (1 .5 Ma typ.) ~~O fO
D. Uses latest MOS 17 stage divider IC. '6\),~'5~--
E. Eliminates forever the problem of AC line glitches.
F. Perfect for cars, boats, campers, or even for portable

clocks at ham field days,
G. Small s ize, can be used in existing enclosures.

Kit includes crystal, divider IC, P.C. Board plus all other necessary L""''''''''-'<L T'" _
parts and specs. r
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LOW COST INTEGRATED C IRCUITS FOR

RADIO COMMUNICATIONS
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PAOILIE.M5 WITH E'2:-HO<!)~

PLESSEY

92 PAGE APPLICATIO NS MAN UA L
Contains CO,cuil Oat., SyS1.m Dtsill" .-td Ttid'ln;e.l
Olta larSL1600_i.. inte9fI1Ml ci,,;uits ..... Sl .95

A TYPICAL TRANSCE IVER SYSTEM
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App!i«Iions M-.aI A--.cIocn B ond O.

E-Z Hook . h/llffl been desi gned and f ield tl!'Sted throughou t the indust ry to $a\'!! l ime and
moneY in commen:ial elec:: tTonic proO.lction and servicing. The spring-loaded hook attaches
firmly. yet so gen tly il will not d...-nage component - frees hands while test ing. Durably
construc tlld and fu lly insula ted to iilsingle contact point ilSSU ring true read ings. Meets exeet­
ing labor.tory and spiCe age computer technology requiremenu. AVAILABLE IN 10
RETMA COLORS : Red, black, blue, 9'ffI1. orange, yellow, white, lIiolet, brown or IIf"'.
The most unique field--serviceable test COr'Inectors avai lable. FllSt, $lIlfe, sure II'ld troub le-free.
NOW AVAILABLE FROM ANCRONA • •• the source you C¥I trust for fine quality.
industrial-grade elec tronic components and accessories.
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HP200CDR OSCILLATOR , 5Hz to 600kHz, 10 volts into performance tests on AM, FM modulat ion, testi ng semtco n-
600 Ohms, 19" rackmount $1 25.00 ductors, ferromagnetic material checki ng power supply per-
HP205AG AUDIO GENERATOR, 20 Hz to 20kHz, 5 Watt formance 385.00
output into loads of 50, 200, 600, 5,000 Ohms input and TEKTRONI X 107 SQUARE WAVE GEN ERATO R, tre-
output meters, built-in attenuators 145.00 quency range .4 to l MHz with less than 3ns rise time,
HP400HR VTVM .l mV-300 volt s in 12 ranges, 1% accura- outputs 1 to 5V Pop into 50 Ohms 45.00
cv, response 10H z to 4MHz, 19" rackmount 75.00 TEKT RONIX 162 WAVEFORM GENERATOR, plus into
HP415B VSWR IND ICATOR-AMPLIFIER, .1mV sensi- 160 A 35.00
tivitv, 1kHz tuned volt meter with 60dB adjustable ette n- TEKT RONIX 180A TIME MARK GENERATOR, 6 tr igger
uator 69.50 rate frequencies 1, 10,OOOHz and 1, 10, 100kH z, sinewave
HP428B DC AMMETER , 3mA to 1A in 6 scale ranges ±3%
accuracy 95 .00 frequencies 5, 10, 50MHz 85.00
HP4 25A DC MICROVOLT-AMMETER, 10mVto 1V in 11 TEKTRON IX 130 LC METER, 0.30p H to 0-300 pF in 5
ranges, 10pA·3mA in 18 ranges, both ranges posit ive or ranges 125.00
negative voltage, can also be used as a dc ampl ifi er, 0· 1V GENERA L RADIO 650A IM PEDANCE BRIDGE, direct
out put, 100dS max. gain 125.00 reading bridge fo r R-C-L measurements, bui lt-in 1kHz
HP460AR WID EBAND AMPLIF IER, 20 cps to 120 MHz oscillator and detector , also measu res storage factor and
into 200 Ohm load, gain - 29dB, noise figure less than d issipation 125.00
l Od B, rise t ime·3 nsec, 200kHz to 200M Hz response into GENERAL RADIO 121 2A NULL DETECTOR , 20Hz to
an open circuit 65.00 5M Hz wit h 120 3B, power supply 65.00
HP430CR POWER METER, range 10MHz to 4ooG Hz, GENERAL RADIO G67A IMPEDANCE BR IDGE, l pH to
reads in d BM or mW .01 to 10mW in 5 ranges, 19" rack- 1 henry rang e 60 Hz to 10k Hz 85.00
mount 65.00 GEN ERAL RAD IO 1107A INTERPOLATION OSCI L·
HP412AR DC VOLT-OHM-AMMETER, 1 Ohm-l00 meg- LATOR, 0-5000 Hz li near frequency scale, mixer circuit for
ohm , l m V-l 00 V, 1mAMP·1AMP, can be used as a dc frequency comparison output 0-15 volts 95.00
amplifi er wi th max ga in of 1000 125.00 GERTSCH FM·6 FRE QUENCY METER, 20-1000M Hz
HP500 B FREQUENCY METER , 3Hz to 1000kHz in 9 O.OOO l %accuracy 245.00
ranges, 2% accuracy 45.00 SG-l03!URM-25F SIGNAL GENERATOR , 10kHz thru
HP20QAB AUDIO OSCILLATOR, 20Hz to 40k Hz in 4 50MHz in 8 bands, calibrated output , crystal calibrator
bands,1 Wa tt output 24,5 volt s into 75 Ohms " .. 145,00 modulation 400, 1000H z 0-80% ideal for amateur, marine,
HP683 C SWEEP GENERATOR, 2-4GHz frequency range, aircraft and CB work" " ,. ,. , .. , ..... ,. , .... 275,00
electronic sweep 16MHz/sec to 160Gc/sec in 9 steps 225.00 BIRD IM-89/ UR SWR INDI CATOR, 200-400M Hz 0-50
HP218A DIGITAL DELAY GENERATOR with 219B dual Watts, 1 to 6 swr. UHF version of the model 43 ... . 65.00
pul se unit, precisi on time interval generator for calibrati ng SG-34 /GPM·15 LORAN T EST SET, used to calibrate all
t ime bases, de lay lines, radar ranges, and preci sion sweep Loran a/c receivers 115V/60Hz , 125.00
delay, variable gate counter to work with digital computers SG-66!ARM-5 OMN I SIGNAL GENERATOR, military
and counters .. " .. , ,." ,. , ." , .. , 175,00 version of the ARC H-14 , , , .. , . . 375.00
HP 525A PLUG -IN 1l}100MHZ FOR 524 FR·38, north- T$-510A SIG NAL' GENERATOR , range 10 MH z to
eastern freq uency count ers 65.00 420 MH z in 5 bands calibrated output, crystal calibrator
HP416A RATIO METER used for making reflection modulation 400 and 1000Hz, mil itary version o f the
coeff ici ent measurem ents of waveguide systems and com- HP608 D, a fine lab sig nal generator .... , ..... , , , 475,00
oon ent s, displays the ratio of fo rward and reverse signals T$-148/UPM-33 RADAR SPECTRUM ANALYZER, range
aut omatically, with ratio up to 20 TO 1 85.00 8470 to 9630M Hz sweep 10-30Hz 49,50
HP5321S FREQUENCY COUNTER , counts with etec- URM -90 IMPEDANCE BRI DGE, measures L-C-R,
t ron!c digital display 5Hz to 10 MHz, 6 digit, crystal .1 pH-l 100Hy, .1pF· l 100pF, ,1MOHM -l 1MOHM, measures
timebase bdc ou tput , solid state ... , .... ,., . . ,. 225.00 Q a nd dissipation factor, built-in osc . & detector, , , 125.00
HP 34 30A DC DIGITAL VOLTMETER, l ao.OmV TV-7/U TUBE TEST ER, complete with tube test charts,
1000mV, 10.00V, 100 .0 and lkV, can be used as dc checks early and late type tubes 45.00
amplifier wit h max gain to 100, 4 digit display . . . . 145.00 GENERAL MICROWAVE MODEL 303A, Klystro n power
HPH01-8401 A LEVELER AMPLIFIER, used with HP430, supply " "" " .. , 45.00
HP431 series power meter, maintains average power output SG-823/U RM-144 TWO TONE RF SIGNAL GENERA­
on extended ra nge, also used with 682 series sweep oscil- TOR, produces eight frequencies tone A and B, 2.0MHz,
lators ,., , , , 95.00 3 .6MHz, 4.0M Hz, 7.2M Hz, 8.0M Hz, 14 .4MH z, 16.0MHz,
HP71 5A KL YSTRON POWER SUPPLY 45.00 28.8MHz , used to measure receiver sensitivity and d istor-
TEKTRON IX RM-16, dc to 10MHz bandwidth 10mV·125 tlon in SSB transm itters , . . "" ... , ... ,.",. , . 225.00
V/d V, timebase calibrat ed from 0.2 to 2 seco nds with X·5 ADVANCE MEASUREMENTS INST RUMENTS, INC"
mag ,, 145,00 MODEL 303C FM SIGNAL GENERATOR, 120 thru
TEKTRO NIX 536 OSCILLOSCOPE, dc-15MHz wit h two 450MHz, devia tion 0-300, precision attenuator, l mV to
type G plug-i ns perfect for measuring amplifier distor tion, 100 ,000, metered, perfect for FM work , 375,00

All equipment tested and in excellent condition. FOB Otto NC. Satisfaction guaranteed or money
re funded. Send check or Master Charge accepted. Write or phone Bill Step, &704) 524-7519, N.G.
S lep Residents add 4 %sales tax.

E1ectro:u.ics
------- 0 0 . P.O. BO X 100. HWY. 441. OEPT. 73. OTTO. NORTH CAROLINA 28763-
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YOUR
CHOICE
OF
ANY
KIT

98
Avg. Ship.
Wt. 6 (MS.'elY 'at'l EXCLUSIVE

0' 'A"R~ 'it 'E'iJ 11" I f 'SJ
• ' • ' I . " ' I ' I " • • , " 'I

100'5 OF BARRELS PURCHASED! T EST 'EM YOURSELF 'N SAVE l •~K:-
- -~ - - - w::t::-

YOUR DEMAN D f OR BIGGER & BETTER BARGAIN~ HAS CAUSED US TO CREATE ;~!
MORE OF POLY PA KS' NATIONAllY & INTERNATIONALLY FAMOUS BARREL KITS! It,"
OUR EXCLUSIVE FACTORY ARRANGEMENTS MEAN YOU BUY FROM THE BARREL 'N SAVE !
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A a Next higher frequency also may be useful
B • Difficult circuit this period
N a Norn\ill
U a Unsettled
D a Disturbed

OX · Sporadic VHF OX

U I 1- "

U.'.5. II,
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1976 JULY 1976
SUN MON TUE WE' THU '"' SAT--- -- -- -- I 2 ,~> ~ - •- s: -

N U 0

4 5 6 7 8 9 10
U/DX U/DX N/DX NJOX N/OX U N

11 12 1~ 14 15 16 17
N 0 0 U U U 0

18 19 20 21 22 2~ 24
0 0 U U U N N

25 26 27 28 29 ~O ~1
N N N N 0 0 0

Call

Zip

Kenwood 5, 67
Klaus 136
KLM e IV.39
Matrill 159
M,"hna 164
MHI f lee. 50
Mini Micro Mart 130
Nati Ornll Multiple x 127
New·tronic5 Cll
Ne xus 91
Nye Co mPa ny 95
O N LINE 62
Optoelectron ics 170 ·1 71
Pelo mar 7 5 , 78
Polymorphic 109
Poly Peks 175
Rlldio A mateur CUbit. 16 7
Ro to ·Kit 109
S. D. Sales 172
Sqls Elee. 115
Step 174
Sminys 69
Solid Sblte Sales 93
SouthCom 16 1
Southwesl Tech. 137
Space Elee. 62, 167
SpKtru m Comm. 87
SST Elec. 11 7
Standard Comm. 46 ,1 5 6
SUr Kits 117
Ten Tec 6 1,98
TP L 75
Trj Tek 16 3
Trumbull 62
Tuf ts 52 ·57
Uni v8rsal Radio 117
V~ nguard 167
Vard en 82, 117
VHF Eng. 42,43
Wave Mate 11 1
Whitehouse 165
Wilson 104 . 105
W6R.,;lio 82
Y_u cur

•
0 7
04
Ml
M2
MO

M'
Nl
N2
N3
N4
02
03
PI
'4
P2
Rl
RS
S2
S22
S4
514
SO

'19
S6
57
S8
51'
518
.15
n
T'
T1
T2
T3
U1
V 1
V2
V5
W5
W7
W2

W'
VI

AId.leo 167
Altilj 154, 155
A",,'ona 173
Antenna SUpII.ma . k., 78
Apt. o n 35
A RRL - CO 96
A RR L -VA 75
Atlanta HamFest 63
Atlas 103
Blast Mastars 111
BuU.t 168
BYTE 117
Byte' t ronies 131
Cheslo~.ke Dill;ta l 8 2
Clegg 11
Comm. E"lI. 28
Comm . Specialists 83, 152
Compute.. ShIck 138
CRS 109
csee 167
DutTonics 148
ECM 117
E & L Instrun-.l S 110
Elee. Discount 97
Fai. 167
F•.,k 117
Gauthier 82
GENAV E 29
Gilfer 62
GI.de Viney 109
Godbout 139·14 4
Greene 167
"'1 Co mm . 132
" Hlll m" Buerger 1
Ha m Radio Center 153
Hamt.onics 1 57
He nry R~dio 33
H uf co 93
Hy -Ga;n 23
ICOM 2
Inte lligent Systems 106
James 169
Jan Crystliis 95
KaufrT1lln 62
Kensco 16 6

73 Stuff - 73, 99·102.109, 159, 162

Name

Coupon expires in 60 devs . . .

City

Address

State

Please print or rype.

Circle appropr iate Reader Service ::: for desired
company brochures, data sheets or catalogs and mail
in to 73. Include your zip code. please. Send money
d irectly to advertisers. LIMIT: 25 requests.
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For Flexible Station Design
and

Total Spectrum Coverage from 160 thru 2 Meters

YC-801
DIGITAL DISPLAY UNIT

FT·l01 E
TRANSC EIVER

1'0-100
MONITOIII SCOPR

fL_I'"
UIllEAII ...."-IFIIIII

N·"'.
UT1!IlIllAL VFO

• P""P.
",OlliE PATCH SP.1l,

>TV.....
IWII nAN.VEIlT."

There are many reasons for you to choose Yaesu and they are best summed up
as PERFORMANCE AT THE RIGHT COST. You r dealer will proudly demonstrate
why the finest sounding signals heard around the world originate from YAESU.

era ro.
Yaesu Muse" USA Inc., 7625 E. Rosecrans, No. 29, Paramount, California 90723

Ya8su Muse" USA Inc., Eastern Service Center. 613 Redna Terrace, Cincinnatl,OH 4521 5
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PEERLESS
Pl.llFORMANCE

SSB "PACKAGES"

the applications .
OSCAR uplink with SSB and CW .
(using transmitter only) . ..

Transceiver fo,: point-to-point
cornmunlcatic ns, . . Hill topping ...
Summer VHF tests (boost your score
through OSCAR), A great, compact,
lightweight portable. A fine base
station with auxiliary AC supply.

the set . . .
ECHO 70CM, 432MHz SSB/CW TRANSCEIVER

New! A high quality 70CM transceiver that ot ters high flexibility
and operating convenience on upper and lower sideband or CWo
The transmitter section with 10 watts output, is ideal as an OSCAR
uplink particularly when a KlM high gain beam is part 01 the pack-

age. When desirable. power putpct can be boosted to approxi­
mately 70 watts by the simple add ition of KlM solid-slate amplifier.

Of course, the unit is a transceiver and has a sensitive, highly stable
receiver so that outstanding transceiver operation is also possible.

No crystals are needed. The equipment is frequency synthesized in
20 kHz steps and provides continuous coverage 01 its two ranges

using the vernie r VXO wh ich covers plus or minus 12kHz.

Highlights: Two ranges: 432-432.46 and 435-435.46 _VXO _ SSB w /USBILSB also
CW _ Power outpull OW _ All solid state _ Exoellenl stability - Double superhet receiver

- O.5YV lor 10clb $+N/N _ SelectN"e:2.21<Hz @6db. ..... kHz @60db _Noiseblanker
- RfT oonll'Ol _ Squech - MeterlQr "S"IPowerout - 138VOC, neg. gnd. (operates over

11 to 16 \lOll range) _ Currel'll . approK. 4,5A _ Supplied w l2 pwr corce. mtg. bracket .

495.00
the amplifier .. .

+

the antenna • • •

KLM-432-16-5, kmg boom
16 element yagi , cover. 432 MHz,

plus or minus 2MHt, uses the proven
high efficiency muli-driven~ .ystem.

BecaUM 01more critical matchng charac­
teristics of nanow bandIng. antenna CO<'f'Iffs

complete w th igh performance KLM 1:1 oeun .
Element.: 16. Boom : 12 ft (3.65M). Wgt: 51bs

(2,25KG). G.ln : 15dbd . FIB r.Uo: 20db min.

16 ELEMENT

YAGI

245.95 Model PA-1G-7O-CL

Reasonably priced. d-soIid-state ampIifoer
is adOed . imply to ECHO 70 (or other equipment)

to «crease power output to aocrcx, 70 walls,
Reliable, advar'lCed in design linear amplifier

uses highest qUillity RF power transistors and
micro sif1lline construction, Bro«I blind:

COYItIS 4()().47QMHz w ithout luning. Has RF­
sensed automat ic swilching wImanual overricle.

lkIaffecled by VSWR. Z'H(51mm), 6 .5'W(1 65mm),
1Z'D (30Srnml· 13.8VOC nom, Clean. stable

perlormance, 11 .5 to 1" .5VDC.

45.95
~

AI your de.ler . Write tor descrlptlve c.I.log.

17025 Laurel Road, Morgan Hill, CA 95037
(408) 779-7363

the company

KLMe lectronics

the rotators ...

NEW AZIMUTH ROTATOR Model KR·400
Ideal Iol' long boomers. HF lribanders. VHF

arrays , Supports 400 Ibs (2OOKG), Medium duty
with electfical brake / lim it switches. Rotation,
1 min./360 degrees, Weafherproo! . Supplied
with attractive, lI.nctional, direction indicator. 99.95

NEW ELEVATlON ROTATOR Model KR-500
Use lor OSCAR, rrconbccnce. etc. Heavy duly

lo r use also with slacked arrays. Motor disc
brake l . mit switches. Rotallon, 1 min. I 1eo

degrees. Weatherproof. AttractN"e direction
indicator is s~, 149.95
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